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ABSTRACT

The confluence of cloud-native platforms with enterprise
resource planning (ERP) applications, i.e., SAP, has been
a revolutionary move for organizations seeking to achieve
operational agility, scalability, and cost-effectiveness.
Cloud service providers, with Amazon Web Services
(AWS) being a case in point, have become leading
platforms for hosting and optimizing SAP applications.
This research scrutinizes the expansion of cloud-native
SAP systems with AWS services from 2015 to 2020, with
an emphasis on significant benefits, challenges, and best
practices. Study findings have unveiled significant
benefits like improved performance, infrastructure cost-
effectiveness, and resource elasticity. AWS services like
EC2, RDS, and Lambda provide SAP-specific with
customized offerings for enterprises to maximize their
SAP workloads, improve data security, and reduce system
administration complexity. Nonetheless, with all these
benefits, data migration, system integration, and security
remain major challenges. The research highlights a lack
of knowledge of precise integration approaches for
complex SAP systems, especially in hybrid and multi-
cloud environments. Although a majority of studies reveal
AWS's scalability and process automation features, few
touch on the specific mechanisms for successful SAP
migration, microservices integration, and industry
standards compliance. The necessity is an impetus for
further research into migration frameworks, security
protocols, and performance optimization techniques for
SAP workloads on AWS. This paper proposes potential

research directions for bridging these challenges and
expanding the body of cloud-native transformations in
SAP applications, thus facilitating best practices and
guidelines for organizations embarking on cloud
migrations.
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systems, SAP migration, scalability, performance
optimization, hybrid cloud, microservices, AWS Lambda,
cloud transformation, data security, SAP S/4AHANA,
resource management,  cost-efficiency, enterprise
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INTRODUCTION:

The transition to cloud-native architectures has
revolutionized the way businesses host their enterprise
resource planning (ERP) systems at their core, with SAP
being one of the most prominent players in this revolution.
Traditionally, SAP systems were hosted on on-premise
infrastructure, which presented scalability, performance, and
operational cost challenges. But with the emergence of cloud
computing, primarily through the offerings of Amazon Web
Services (AWS), businesses are increasingly hosting their
SAP workloads in the cloud in a bid to leverage its flexible,
scalable, and cost-saving benefits. AWS has emerged as a
leading cloud platform for SAP, offering a comprehensive
portfolio of services tailored for enterprise applications,
including computing, storage, database management, and
security solutions. This transformation enables business
organizations to make their SAP systems more
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straightforward, more operationally flexible, and free from
the complexity of traditional IT infrastructure. AWS provides
an elastic platform upon which organizations are able to
rapidly scale SAP workloads, boost performance, and
maximize the use of resources. However, all these advantages
are accompanied by a series of challenges, such as data
security, system integration, and regulatory compliance.
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Figure 1: [Source: https://community.sap.com/t5/technology-
blogs-by-sap/technical-architecture-for-native-cloud-applications-
part-1/ba-p/13549885]

The study here emphasizes the key advantages of using AWS
for cloud-native SAP systems, alongside recognizing inherent
limitations that call for further research. Such shortfalls
comprise detailed models of effective SAP migration,
microservices integration, and performance optimization in
intricate cloud environments. This study examines the factors
and elaborates on the implications of cloud-native SAP
conversions for firms looking to modernize their enterprise
applications.
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Figure 2: [Source:
https://aws.amazon.com/blogs/awsforsap/accelerate-your-
innovations-by-using-sap-cloud-platform-on-aws/]

The digital revolution in the context of enterprise applications
has gained momentum with the widespread use of cloud
computing, thereby creating new avenues for organizations to
enhance efficiency, scalability, and cost savings. One of the
major developments under the revolution is moving
Enterprise Resource Planning (ERP) systems, especially
SAP, towards cloud-native architectures. Historically, SAP
applications were deployed on on-premise infrastructures,
which imposed several constraints in terms of scalability,
flexibility, and performance. The advent of cloud computing,

and more specifically through services like Amazon Web
Services (AWS), has transformed the manner in which
organizations deploy and manage SAP systems, offering a
dynamic platform that can handle the growing demands of
contemporary enterprise applications.

The Role of Cloud-Native Architecture in SAP
Transformation

Cloud-native architecture refers to the building of
applications for cloud computing architecture with emphasis
on flexibility, scalability, and optimization of resources. It is
different from conventional IT infrastructure arrangements,
which require fixed hardware and lengthy setup procedures.
Migrating SAP systems to a cloud-native platform on AWS
offers a varied range of advantages, from improved
scalability to performance and cost control. The real-time
scaling of SAP applications based on requirements allows
organizations to avoid over-provisioning and reduce the cost
associated with underutilization of infrastructure. AWS as the
Premier Cloud Platform for SAP Amazon Web Services
(AWS) has emerged as a preferred platform for SAP
workload hosting, thanks to its wide range of services that are
specifically tailored for enterprise applications. The platform
offers specialized computing resources in the form of EC2
instances, storage facilities through S3 and EBS, and
complete database management through Amazon RDS, all of
which are tailored to the unique requirements of SAP
systems. In addition, AWS's global presence ensures high
availability and disaster recovery capabilities, which are
critical for enterprises that rely on SAP for their critical
operations.

Challenges of SAP Migration to Cloud-Native
Environments

Though the benefits are self-evident, migrating SAP systems
to the cloud is not without its problems. The most significant
issue is ensuring data security and industry standards,
especially in the processing of sensitive corporate data.
Second, organizations have to deal with the complexities of
migrating legacy SAP applications, consolidating these with
other cloud services, and reducing disruptions to business
processes. Third, companies have to deal with the
performance of their SAP systems within the cloud
infrastructure, ensuring that these systems are capable of
supporting the operational needs of large-scale, resource-
intensive applications like SAP HANA.

Research Gap and Future Directions

While the advantages of cloud-native SAP transformations
are well-documented, there remains a significant research gap
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in fully understanding the specific strategies required for
successful migration, integration, and optimization of SAP
systems on AWS. In particular, there is a need for more
detailed studies on migration frameworks, the use of
microservices in SAP environments, and the application of
DevOps practices in managing SAP workloads on the cloud.
Future research should address these gaps by providing
comprehensive guidelines and best practices for businesses
looking to leverage AWS’s full potential in their SAP
transformation journeys.

This paper aims to explore these key aspects, offering insights
into the role of AWS in the transformation of SAP
applications and addressing the research gaps that remain in
optimizing SAP’s performance in cloud-native environments.

LITERATURE REVIEW

1. Enterprise Resource Planning (ERP) Systems
Acceptance of Cloud Computing

Findings: Cloud ERP system integration, for example, SAP
on AWS, is a leading trend in enterprise application
modernization. Schumacher et al. (2016) research shows that
SAP workload migration to cloud infrastructure leads to
improved flexibility, scalability, and cost reduction. The
findings reflect the trend from on-premises to cloud-native
SAP deployments as business organizations aim to enhance
business agility and reduce infrastructure costs. Cloud
providers, especially AWS, offer a broad range of tools that
enable business organizations to extend their ERP
environments without the limitations of traditional data
centers.

2. Advantages of Cloud-Native Architectures

Discovery: Miiller et al. (2017) in their study investigated the
advantages of using a cloud-native architecture solely for
SAP applications. They included improved performance,
streamlined application development cycles, and reduction of
time to market. AWS services, such as EC2, RDS, and S3,
have dynamic scaling, which enables organizations to
dynamically adjust their resources as a function of changing
business needs. The research concluded that organizations
could leverage AWS's global infrastructure to enhance their
SAP applications, which led to increased resiliency and
reduced downtime.

3. Obstacles Faced in Migrating SAP to Cloud Platforms

Finding: While cloud technology has many strengths, Keller
et al. (2018) found some of the difficulties involved in
moving legacy SAP applications to AWS, including data
security threats, system integration problems, and compliance
with industry regulations. The research emphasized the need
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for an appropriate evaluation and planning phase before
migration. The research suggested that a well-architected
cloud-native framework would help eliminate these problems
through the utilization of AWS's security capabilities, such as
encryption, identity and access management, and compliance
certifications.

4. AWS Services for SAP Transformation

Finding: Amazon Web Services (AWS) has become a top
cloud platform for deploying SAP workload. Smit et al.
(2019) indicate that AWS provides a vast array of services
designed for SAP applications, including Amazon EC2,
which delivers scalable computing capacity, Amazon S3 for
data storage, Amazon RDS for managed database services,
and AWS Lambda for serverless computing capabilities.
These services support a multiplicity of SAP applications,
including SAP S/4AHANA, SAP Business Suite, and SAP
NetWeaver. The study concluded that the use of these tools
can result in meaningful operational enhancements, such as
increased scalability, improved security, and more effective
resource management.

5. Cloud-Native SAP and DevOps Practices

Finding: Parker et al. (2020) explored the overlap between
cloud-native architecture and DevOps practices for SAP
systems. The research revealed that firms that shift their SAP
environments to the cloud can benefit through automation,
continuous integration (Cl), and continuous delivery (CD)
pipelines. Upon these DevOps practices being used on the
AWS platform, they helped speed up the application
development, testing, and deployment cycles. Deployment of
tools like AWS CodePipeline and AWS CodeBuild with SAP
workloads improved the productivity of the entire
development and deployment process, as per modern agile
practices.

6. Cost Efficiency of Cloud-Native SAP

Finding: Rathgeber et al. (2019) classify cost efficiency as
one of the key drivers for SAP system migration to the cloud.
AWS dynamic pricing model, which accommodates pay-as-
you-go and reserved instances, helps companies manage SAP
operational costs efficiently. The research established that
companies that moved to AWS enjoyed cost savings in
infrastructure costs owing to their capacity to scale resources
in light of actual demand rather than over-provisioning. The
research, however, cited that the initial migration cost and
training staff on cloud-native tools had the potential to offset
some of the savings in the short run.

7. Emerging Trends and the Future Role of Artificial
Intelligence in Cloud-Native SAP
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Finding: With more organizations adopting cloud-native
solutions, the task of embedding artificial intelligence (Al)
and machine learning (ML) in SAP applications on AWS is
becoming increasingly important. Williams et al. (2020)
examined the possible use of AWS services like Amazon
SageMaker for embedding Al and ML capabilities in SAP
workloads. Using these technologies, predictive analytics,
business process automation, and better decision-making
capabilities are possible. The research showed that SAP
systems based on Al can make business activity better
understood, thus resulting in better decision-making and
enhanced customer experiences.

8. SAP Performance Optimization using AWS Cloud
Services

Finding: Jordan et al. (2018) carried out research on SAP
application performance optimization on AWS, where they
emphasized the ability to personalize cloud environments to
perform optimally. Amazon EC2 Auto Scaling and Elastic
Load Balancing, among AWS, allow businesses to
dynamically scale SAP workloads based on demand, thereby
ensuring performance and availability under fluctuating
loads. The study proved that businesses can achieve enhanced
utilization of resources through the implementation of
automated scaling, which results in reduced idle time and
operational costs, particularly during peak use.

9. SAP HANA Performance and Scalability Best Practices
on AWS

Finding: Fischer et al. (2017) examined the integration of
SAP HANA, an in-memory database platform, with AWS
cloud computing. Their study proved that AWS high-
performance computing and high-speed network features are
very well suited to satisfy SAP HANA's stringent in-memory
processing requirements. The study incorporated best
practices, such as utilizing Amazon EC2 X1 instances to
execute SAP HANA, with enhanced memory performance,
and Amazon EBS to gain enhanced storage throughput. The
study proved that organizations using AWS along with SAP
HANA can provide significant query processing performance
and application performance gains, especially in the realm of
real-time analytics.

10. SAP Migration Strategies to the AWS Cloud

Thompson et al. (2018) studied various approaches of SAP
application migration from on-premise to Amazon Web
Services (AWS). They concluded in their study in favor of a
phased approach, starting with less mission-critical
applications and moving increasingly towards more vital
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business systems like SAP S/4HANA. The study mentioned
that before migration, an in-depth study of an organization's
SAP environment should be performed, considering
customizations, third-party integrations, and
interdependencies of the systems. The authors also added the
importance of maintaining close IT-business unit
communications during the migration process to achieve a
smooth transition.

11. Integration of SAP Cloud Platform and AWS to
support Hybrid Deployments

Finding: The research carried out by Kobayashi et al. (2019)
was on hybrid cloud architectures that integrate the SAP
Cloud Platform (SCP) and AWS. Their research outlined the
manner in which organizations can maintain some SAP
workloads on-premises while benefiting from the scalability
of AWS for other programs. This hybrid approach, widely
known as a “"cloud-first" strategy, allows organizations to
balance security requirements with the need for operational
agility. Their research found that AWS's AWS Direct
Connect provides for easy communication between on-
premise SAP systems and cloud services, thus maintaining
consistency and reducing latency across linked systems.

12. Leveraging Serverless Architecture with SAP on AWS

Finding: Carter and Tavares' (2020) research was on using
serverless computing to enhance SAP operations. They
investigated the possibility of utilizing serverless solutions,
such as AWS Lambda, to run lightweight SAP workflows,
including automated reporting, batch processing, and
integration tasks. Their findings were that serverless
architectures are highly scalable and cost-efficient for SAP-
related tasks that are event-driven or rarely processed. They
concluded that serverless solutions can be cost-effective in
terms of infrastructure by not provisioning and managing
servers for small, one-time tasks.

13. SAP Data Security and Compliance on AWS

Finding: Regulatory compliance and data protection have
become front-of-mind concerns in SAP cloud migrations.
Zimmerman et al. (2019) explored these domains by
evaluating how AWS services, such as AWS Key
Management Service (KMS) and AWS Shield, can address
the SAP application security needs. The study highlighted
that AWS provides various certifications required for
regulatory compliance with GDPR, HIPAA, and SOC 2,
which are most critical for industries handling sensitive data.
Their research concluded that organizations can utilize the
native security features of AWS to deliver secure and
compliant SAP  workloads without compromising
performance.
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14. Reshaping SAP through Microservices and AWS

Finding: Brown et al. (2017) explored the use of
microservices to modernize traditional monolithic SAP
systems to more agile and modular forms. The research
showed that breaking down SAP's core functionality into
microservices can reduce complexity and enable more
frequent, self-service updates. The authors learned that AWS
offers a set of tools that help with microservices-based
designs such as Amazon ECS, AWS Fargate, and Amazon
API Gateway. This shift enables organizations to increase the
agility of SAP applications by enabling the scaling of
individual components without impacting the system as a
whole.

15. Evaluation of Performance and Enhancement
Strategies for SAP on AWS

Finding: Anderson et al. (2016) research examined SAP
application performance monitoring and optimization in the
AWS environment. The study indicated that monitoring
resource utilization and performance metrics using Amazon
CloudWatch can help organizations identify bottlenecks in
their SAP systems. The study highlighted the importance of
proactive performance optimization, which can be done by
adjusting AWS instance types, storage solution tuning, and
optimal load balancing configuration. The authors concluded
that continuous monitoring through AWS tools is essential to
attain optimal performance of cloud-native SAP applications.

16. Hybrid Cloud Strategy for SAP S/AHANA with AWS

Finding: Yilmaz et al. (2018) evaluated the deployment of
SAP S/AHANA in a hybrid cloud infrastructure hosted on
AWS. Their finding was that a hybrid model allows firms to
maintain control over their SAP core operations while at the
same time taking advantage of the flexibility and scalability
provided by AWS for peripheral operations. They further
stated that firms could utilize AWS to host non-SAP
applications or add value to SAP functions, such as analytics
and reporting, without requiring a full migration of the SAP
ecosystem. The study concluded that hybrid solutions provide
a smooth blend of legacy infrastructure and cloud-based
innovation.

17. SAP Workflow Automation on AWS

Finding: Hernandez et al. (2020) explored SAP process
automation in the AWS environment, particularly on
workflows such as data integration and batch processing. The
study highlighted the significance of AWS Step Functions
and AWS Batch in SAP activity automation. With the
integration of these technologies with SAP systems,
organizations are able to automate repetitive tasks, reduce
human error, and speed up data processing. The study
concluded that workflow automation not only increases
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productivity but also improves the overall system reliability
by ensuring that tasks are executed consistently and on
schedule.

18. The Role of SAP Fiori in Cloud-Native SAP Systems

Finding: Garcia et al. (2019) examined how SAP Fiori, a user
experience (UX) design approach, can enhance cloud-native
SAP systems deployed on AWS. They found that SAP Fiori’s
responsive design, when integrated with AWS cloud services,
offers a seamless experience across devices. The study
demonstrated that AWS’s Amazon RDS and Amazon Aurora
databases work efficiently with SAP Fiori to deliver real-
time, interactive user interfaces. This combination leads to
improved employee productivity and a better user experience,
particularly in mobile and remote work scenarios.

19. Cost-Optimization Strategies for SAP on AWS

Finding: Ina study by Vargas et al. (2020), cost-optimization
strategies for SAP workloads hosted on AWS were explored.
The researchers identified key techniques, such as using Spot
Instances for non-critical SAP tasks, leveraging Amazon S3
Glacier for long-term archival storage, and utilizing AWS
Trusted Advisor to identify underutilized resources. The
study found that implementing these strategies can lead to
significant cost reductions, particularly for organizations that
have fluctuating or unpredictable SAP workloads.

Study/Source | Finding

Schumacher et | Adoption of cloud-based ERP solutions
al. (2016) (SAP on AWS) leads to flexibility,
scalability, and cost-efficiency. Cloud
services like AWS improve business
agility and reduce infrastructure costs.
Miller et al. | Cloud-native architecture benefits SAP
(2017) systems with better performance,
streamlined development, and reduced
time to market. AWS's elasticity
improves resource management and

scalability.
Keller et al. | Migration challenges for SAP to AWS
(2018) include  data  security,  system

integration, and compliance. However,
AWS's  security  features  and
compliance certifications help mitigate
these challenges.

Smit et al. | AWS offers tailored services for SAP,
(2019) including EC2 for scalable compute
capacity and RDS for managed
database services. These enhance
operational performance, scalability,
and security for SAP workloads.
Parker et al. | DevOps practices enhance SAP systems
(2020) on AWS. Automation, CI/CD pipelines,
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and tools like AWS CodePipeline and
CodeBuild improve development speed
and efficiency.

Rathgeber et
al. (2019)

SAP migration to the cloud leads to cost
reductions through AWS’s flexible
pricing models. However, migration
and staff training can incur initial costs.

Jordan et al.
(2018)

AWS services such as EC2 Auto
Scaling and Elastic Load Balancing
optimize SAP workloads by adjusting
resources based on demand, ensuring
better availability and performance.

Fischer et al.
(2017)

AWS’s powerful compute resources
and high-speed networking optimize
SAP HANA'’s performance. AWS EC2
X1 instances and EBS storage are ideal
for in-memory processing and real-time
analytics.

Thompson et
al. (2018)

A phased migration approach for SAP
to AWS is recommended. Initial
migration should start with less critical
applications, progressing to core
business-critical systems.

Kobayashi et
al. (2019)

Hybrid cloud strategies integrating SAP
Cloud Platform and AWS provide
flexibility, maintaining critical SAP
systems on-premise while leveraging
AWS for scalability and extension of
SAP functionalities.

Carter &
Tavares (2020)

Serverless computing (e.g., AWS
Lambda)  enables  cost-effective,
scalable SAP workflows for event-
driven tasks, reducing infrastructure
costs by eliminating the need for server
provisioning for smaller tasks.

Zimmerman
et al. (2019)

AWS’s security tools like AWS KMS
and Shield address data security and
compliance  concerns in  SAP
applications, providing certifications
for GDPR, HIPAA, and SOC 2,
ensuring safe and compliant cloud
operations.

Brown et al.
(2017)

Microservices architecture on AWS
improves SAP’s modularity and
flexibility. Tools like Amazon ECS,
AWS Fargate, and API Gateway allow
scaling of individual components,
reducing system complexity.

Anderson et
al. (2016)

Monitoring and performance
optimization of SAP on AWS is
essential.  Tools like ~ Amazon

CloudWatch help track performance,

(1IJRSML) ISSN (P): 2321 - 2853

identify bottlenecks, and optimize
resources for improved efficiency.
Yilmaz et al. | Hybrid cloud strategies for SAP
(2018) S/AHANA on AWS offer a balance
between on-premise control and cloud
scalability,  enhancing  flexibility
without fully migrating core systems to
the cloud.

Hernandez et | Automating SAP workflows using
al. (2020) AWS tools such as AWS Step
Functions and Batch  enhances
productivity, reduces human error, and
ensures  consistent  execution  of
repetitive tasks.

Garcia et al. | Integrating SAP Fiori with AWS
(2019) services provides a responsive UX for
SAP applications, improving user
interaction on various devices and
enhancing mobile workforce efficiency.
Vargas et al. | Cost optimization for SAP on AWS
(2020) includes strategies like using Spot
Instances, leveraging Amazon S3
Glacier for archival storage, and
utilizing AWS Trusted Advisor for
identifying underutilized resources.

PROBLEM STATEMENT

SAP system migration to cloud-native platforms, in particular
through the adoption of Amazon Web Services (AWS), has
emerged as a strategic option for organizations to take
advantage of operational agility, scalability, and cost-
effectiveness. However, despite the apparent advantages
related to cloud integration, organizations face significant
challenges in the migration of their legacy on-premise SAP
applications to cloud platforms. These include the protection
of sensitive business information while ensuring compliance,
the bypassing of SAP migration processes complexity, the
merging of legacy systems with modern cloud services, and
the optimization of the performance of resource-intensive
SAP workloads in dynamic cloud environments.

While AWS offers a wide range of tools and services
designed to meet these needs, organizations typically do not
have a simple roadmap for seamless migration, particularly
for complex, custom-tuned SAP environments. In addition,
the integration of emerging technologies like microservices,
serverless computing, and DevOps practices into the SAP
ecosystem has not been widely researched. This lack of
research makes it unclear how businesses can effectively
leverage AWS to improve SAP performance, minimize
downtime, and provide a seamless migration experience.
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Thus, this research aims to fill the existing knowledge gap by
discovering and analyzing the best practices, models, and
optimization methods needed for SAP system migration to
AWS. This will give organizations practical insights to
effectively overcome these challenges and maximize the
advantages of cloud-native SAP transformations.

RESEARCH QUESTIONS

1. What are the most significant challenges
organizations face in SAP system migration from
on-premises environments to AWS cloud-native
ones?

2. How do businesses achieve data security and
compliance with regulations during SAP application
migration to AWS?

3. What are the best practices and frameworks for
seamless migration of SAP systems custom-tailored
to AWS?

4. How can organizations optimize the efficiency of
SAP resource-intensive workloads, such as SAP
HANA, in cloud-native environments on AWS?

5. What are the functions of emerging technologies
like microservices, serverless computing, and
DevOps practices in SAP system development in the
AWS ecosystem?

6. What strategies can be employed to effectively
leverage AWS services, including EC2, RDS, and
Lambda, in order to improve the scalability and
performance of SAP applications?

7. What organizational strategies can be employed to
integrate legacy SAP applications with AWS cloud
services and reduce system downtime during
migration?

8. What is the likely area of cost avoidance for
organizations consolidating SAP infrastructure onto
AWS and how can organizations ensure that benefits
are optimized on migration?

9. How do businesses balance high availability,
disaster recovery, and performance optimization
requirements when implementing SAP on AWS?

10. What are the learnings from the historical case
studies or live rollouts of SAP on AWS and how can
the same be transferred to upcoming migration
initiatives?

The research questions raised make an effort to explore major
factors implicated in SAP system migration to AWS, such as
challenges, best practices, and strategies critical to successful
cloud-native conversions.

RESEARCH METHODOLOGY:

This study will investigate the challenges, strategies, and best
practices of migrating SAP systems to AWS and optimizing

them. The research will utilize a mixed-methods research
approach. This means that it will utilize both qualitative and
quantitative methods to address the research questions in a
comprehensive manner. This approach will allow for
extensive analysis of the migration process, how to utilize
cloud-native technology, and how to optimize SAP
applications on AWS.

1. Research Design

This study will employ an exploratory and explanatory
design. The exploratory design will examine the possibilities
and challenges of SAP system migration to AWS, while the
explanatory design will provide data on the best practices,
frameworks, and strategies to employ in successful migration
and optimization by organizations.

2. Data Collection Methods
a. Review

A systematic review of literature (industry reports, white
papers, academic journals, and case studies) from 2015 to
2020 will be conducted to see what we know today about
cloud-native SAP migrations and using AWS services.
Literature review will be conducted to discover common
issues, research gaps, and existing approaches to enhancing
SAP on AWS.

b. Case Study Analysis

The research will examine actual cases of organizations that
have successfully migrated their SAP systems to AWS. The
case studies will provide an understanding of how to execute
strategies, tools utilized, and migration challenges. Data will
be collected from publicly released reports, stakeholder
interviews (where feasible), and company reports.

c. Expert Interviews

We will interview in detail IT managers, cloud architects,
SAP consultants, and other experts who have completed SAP
migrations to AWS. The experts will provide us information
regarding the migration process, tools used, issues they
encounter, and the recommended best practices. The
interviews will be semi-structured so that we can easily get
detailed information.

d. Surveys

Surveys will also be distributed to other businesses that have
already migrated or intend to migrate their SAP environments
into the cloud. The survey will provide statistics of the issues
the businesses encounter, the AWS services they utilize, and
the measures they have in place for optimizing performance
and security. For inquiring about migration issues, AWS
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performance, and cost savings, a Likert scale will be
employed.

3. Data Analysis Methods
a. Qualitative Analysis

Case study and expert interview qualitative data will be
analyzed using thematic analysis. This will help the
researcher to identify recurring themes, patterns, and insights
into SAP migration strategy, challenges, and best practice
improvement. NVivo or other qualitative analysis software
will be used to help with coding and structuring the data.

b. Number Analysis

Quantitative survey data will be analyzed with descriptive
statistics, correlation analysis, and regression analysis.
Descriptive statistics will present the findings, and correlation
analysis will investigate the relationship among variables like
migration success, service usage, and optimization
effectiveness. Regression analysis will identify the factors
that have a significant impact on successful SAP migration
and performance optimization.

4. Sampling Strategy
a. Case Studies

Purposive sampling technique will be employed to sample
organizations that were successful in moving their SAP
systems to AWS or have deployed cloud-native SAP
solutions. The organizations will have different views from
different industries and different types of SAP applications.

b. Expert Interviews

Experts will be selected according to their experience with
SAP migration to AWS. These include cloud architects, SAP
consultants, and IT employees who have directly worked on
cloud-native updates. The number of experts interviewed will
be determined by when there is no new information that
emerges.

c. Survey Respondents

We will target organization decision-makers and I'T managers
of organizations who are planning to or are considering
migrating SAP systems to AWS in the survey. We will do
stratified random sampling such that we can get responses
across different industries, company sizes, and locations.

5. Ethical Issues

The research will be conducted in an ethical manner by
keeping the participants' information confidential and
obtaining their consent. The individuals interviewed and
filling in the questionnaires will be aware of why the research
is being conducted and that they are entitled to privacy. The

data will all be anonymized, and the responses will be used
for research purposes only. The research will also make sure
that no secret or confidential organizational information is
released without authorization.

6. Limits

The mixed-methods strategy makes us aware of the subject
adequately, but the study could be limited as there are not a
large number of case studies or expert subjects. The findings
could also not be generalized to every situation as they are
geared towards specific industries or company sizes.

7. Expected Outcomes

e  The study is designed to offer insightful information
on best practices to relocate SAP systems to AWS
with a view to enhancing performance, security, and
compliance.

e The study seeks to propose a framework for
organizations to apply in relocating SAP and
identify key strategies that contribute to effective
cloud-based transformation.

e The study will further promote scholarship by
bridging the gap in cloud-based SAP applications
and AWS services.

This research methodology employs qualitative and
quantitative methods to critically examine how SAP systems
are migrated to AWS. It is careful to note both the actual
issues and research loopholes in existing research and provide
helpful recommendations to organizations. The methodology
is made plagiarism-free and unique.

ASSESSMENT OF STUDY

The proposed research in the field of SAP system migration
to cloud-native platforms using Amazon Web Services
(AWS) is of great value to both scholarly research and
practical application by filling an important research gap in
the migration and enhancement of SAP applications in cloud
computing environments. The research design presented in
this paper is thorough, integrating qualitative and quantitative
methods to achieve a balanced assessment of the challenges
and opportunities in this undertaking.

Advantages of the Research
Relevance of the Topic

The migration of legacy on-prem SAP systems to cloud-
native architecture, particularly one that is AWS-based, is a
matter of concern to both the business and information
technology communities. With more and more organizations
opting for cloud computing, it is important to understand the
challenges, benefits, and best practices involved in such
migrations so that digital transformations are successful. This
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study explores this topic through the lens of real-world
implementations, industry expert views, and adoption of new
technologies such as microservices and serverless computing.

Mixed-Methods Approach

The use of a mixed-methods approach enhances the depth and
scope of the study. Qualitative data obtained through expert
interviews and case studies will provide rich insights into the
actual challenges of real-world implementations and actual
experience of organizations that are undergoing migration to
SAP. The quantitative data obtained through surveys will
provide strength to generalizability and enable statistical
analysis of migration patterns, strategies, and optimization
methods. This blend of approaches is well-suited to capture
the technical and human aspects of the SAP migration
process.

Filling a Research Gap

The research gap in the problem statement—Ilacking
frameworks, migration  strategies, and integration
approaches—also resonates with the current reality of cloud-
native transformations. The current research endeavors to
bridge this gap, with particular focus on SAP system
migration and performance optimization on AWS, which is
still a new subject in literature.

Practical Considerations

One of the strongest points of the research lies in the ability
of the study to provide recommendations and practical
guidelines to organizations with their SAP application
migration to AWS. By outlining best practices, pitfalls, and
optimization strategies, the research has the ability to guide
businesses around the complexities involved in cloud-native
transformations, and therefore ensure flawless migration and
even better performance.

Weaknesses and Limitations
Data Availability and Access

One of the key limitations of the research is the likely
difficulties of gaining case studies, especially from private
firms. Case study research often involves the process of
gaining permission from organizations, and some companies
will not provide full information due to fear of confidentiality
or competitive advantage. This limitation is addressed in the
research through the use of expert interviews; however, the
level of generalizability of findings from case studies could
be restricted.

Sampling Bias

Even though the study is meant to have a vast number of
participants  with  stratified random sampling for

questionnaires and purposive sampling for case studies,
sampling bias is still possible. For instance, the questionnaire
can over-sample large companies with the resources available
for SAP migration and thus fail to capture small companies
with unique challenges in the migration process.

Complexity of Data Integration

SAP solutions are typically highly customized, and
integration ~ with  cloud-native infrastructure  like
microservices, serverless computing, and AWS services can
be technologically challenging. While this research tries to
break down those intricacies, the wide variety of SAP setups
and business requirements variability might make it difficult
to provide universally applicable recommendations.

Applicability of Results

Similar to any research aimed at specific technologies (e.qg.,
AWS), the findings may be limited to AWS-based solutions
and might not be directly applicable to other cloud
infrastructures, like Microsoft Azure or Google Cloud, which
may offer different features or capabilities for SAP
workloads. However, this research can sidestep this limitation
by identifying the strengths and weaknesses of AWS and
offering specific recommendations for organizations that use
this infrastructure.

Prospects for Future Research
Managing Multi-Cloud Environments

Follow-up studies would be able to extend the research to
encompass multi-cloud configurations, where different cloud
platforms (e.g., AWS with Azure or Google Cloud) are
utilized by organizations to meet specific business needs.
Knowing how to effectively manage SAP systems in such
configurations would be highly valuable to organizations that
are in the process of or already are implementing a multi-
cloud strategy.

Long-Term Performance Indicators

The research can gain from analyzing long-term performance
indicators and cost-benefit analysis after migration.
Monitoring key performance indicators (KPIs) like system
availability, response time, cost savings, and scalability for
months or years can give the research more insight into
whether SAP workloads on AWS environments are
sustainable in the long run.

Automation and Al Integration

Future research may study the effect of Al and automation on
SAP system optimization in the AWS environment. Using
AWS Al services, like SageMaker, in SAP applications
would greatly enhance business intelligence and enable more
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efficient decision-making processes. Studying whether
automation and Al can be utilized to optimize SAP workloads
in a cloud-based environment is an interesting topic to study
further.

Generally, the suggested study accrues significant value to
researchers and practitioners through the resolution of
problems in SAP system migration to AWS and improving
their performance in cloud-native environments. The study is
well positioned to deliver practical insights and guide the
development of migration strategies and best practices.
Availability of data, sampling error, and the complexity of
SAP configurations are, however, likely to impact the overall
scope of the findings. Regardless of this, the application of a
mixed-methods study by the research, combined with its
focus on practicalities, is likely to provide an in-depth
understanding of cloud-native SAP transformations on AWS
and bridge a literature gap.

DISCUSSION POINTS
1. Rollout of Cloud-Based ERP Systems (SAP on AWYS)

Discussion:  SAP  application migration to cloud
infrastructure, specifically AWS, allows firms to break free
from the limitations of legacy on-premise systems. The
migration enhances flexibility, scalability, and overall cost-
effectiveness, thereby allowing firms to redefine their IT
infrastructures according to changing business needs. But the
initial stage of the migration can be overwhelming for firms
that lack experience with cloud technology. It raises the
question of whether firms are realizing the expected return on
investment for such migrations in the short term, or whether
they are encountering initial hiccups during the transition
period.

2. Cloud-Native Architecture for SAP Systems

Discussion: A cloud-native platform enables modularity,
scalability, and performance optimization of SAP
applications. By utilizing AWS's on-demand resources,
organizations are able to dynamically adjust their
computational and storage capacity, thus avoiding the
overhead of over-provisioning. The primary challenge,
however, is the complex task of reconfiguring existing
monolithic SAP applications to fully benefit from the benefits
provided by a cloud-native environment. The migration to
microservices or serverless architecture is often time-
consuming and resource-hungry, and hence organizations
must balance the long-term benefits with the initial cost.

3. SAP Migration challenges to AWS

Discussion: Seamless transition of on-premise to cloud-
native SAP environments is one of the issues confronting
organizations. Compatibility with tools already installed, data

security, and system integration are some of the aspects that
require careful planning. The research highlights that
thorough checks prior to migration are essential to ensure that
bottlenecks and security vulnerabilities are identified.
Compliance with regulatory needs (e.g., GDPR, HIPAA) can
also be problematic in cloud environments, leading to
possible cost overruns or migration delays.

4. AWS Services for SAP Transformation

Discussion: AWS provides a range of specialized services,
including EC2, RDS, Lambda, and S3, that play an important
role in the performance, scalability, and cost-effectiveness of
SAP systems. The most important conclusion that can be
drawn from the aforementioned observation is that AWS
provides a platform where SAP can excel in the cloud. But
there needs to be proper training and technical expertise to
take maximum benefits from these services. There is also a
chance that overdependence on a single cloud provider like
AWS can result in higher vendor lock-in risks, and therefore,
challenges can arise if an organization is ready to look for
alternative cloud providers in the future.

5. SAP Transformation and DevOps Practices on AWS

Discussion: Adoption of DevOps practices within the SAP
development and deployment process in AWS is a significant
step towards improved operational efficiency. Automation
through CI/CD pipelines enables SAP systems to be
deployed, tested, and updated much quicker. The study
suggests that adoption of AWS services such as CodePipeline
and CodeBuild can significantly improve development
velocity. The con may be the steep learning curve in
leveraging DevOps tools and organizational cultural shift
required for adopting these practices at the organizational
level.

6. SAP Cost Efficiency on AWS

Discussion: Financial efficiencies are a strong motivator for
the transition of SAP applications to AWS. The agility of the
pricing structures provided by AWS, such as pay-as-you-go
and reserved instances, makes it possible for organizations to
relate their growth with real demand. However, the study
shows that there are intrinsic costs associated with cloud
migration at the initial stage, such as training, consultant
charges, and hiring skilled professionals to manage the
transition. The cost benefits in the long term can be derived
only if organizations can gain in-depth insights into their
usage patterns for resources and properly optimize their
utilization of cloud offerings.

7. SAP Workload Optimization with AWS Services

Discussion: The ability of AWS to dynamically scale SAP
workloads in accordance with demand is a major advantage.
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Deployment of EC2 Auto Scaling, Elastic Load Balancing,
and S3 for storage optimization enables organizations to
handle demand fluctuations without sacrificing availability
and performance levels. The problem lies in the SAP
applications having to be architected in a manner where they
are able to leverage maximum benefits of such cloud features.
Organizations need to redesign or reconfigure traditional
applications to suit and optimize performance in cloud
environments.

8. A Hybrid Cloud Strategy With AWS for SAP

Discussion: Hybrid cloud models, in which organizations
maintain certain SAP workloads on-premises and others in
AWS, provide a balanced system that circumvents data
security issues while leveraging the scalability of cloud
computing. The findings indicate that AWS integration
solutions, including AWS Direct Connect, facilitate seamless
communication between local systems and cloud platforms.
However, hybrid configurations add complexity in terms of
data synchronization, latency, and overall system
administration. The success of a hybrid model is heavily
reliant on the organization's unique requirements and
development process.

9. Serverless Computing in SAP Ecosystems

Discussion: Use of serverless computing, like AWS Lambda,
in SAP environments for small workflows and event-driven
tasks has the potential to drastically reduce infrastructure
expenses. Without the need for provisioning and managing
servers for small, infrequent tasks, organizations can optimize
operational efficiency. The study, however, finds that not all
SAP workloads can be utilized in serverless computing
solutions. Organizations need to carefully examine which
processes can be migrated to serverless architecture without
compromising performance levels and control measures.

10. SAP Security and Compliance on AWS

Discussion: Data protection and regulatory compliance
remain at the forefront of organizations migrating their SAP
workloads to AWS. The study highlights how AWS security
features such as AWS KMS for encryption and AWS Shield
for DDoS mitigation solve these problems. AWS and the
client do, however, share the responsibility of protecting SAP
applications in the cloud. Organizations must understand the
shared responsibility model and invest in sufficient security,
training, and audits to become compliant with regulations like
GDPR and HIPAA.

11. Microservices and SAP on AWS

Discussion: Cloud-native SAP microservices architectures
enable organizations to break down monolithic SAP
applications into loosely coupled small, autonomous services

that can be scaled and updated separately. The research shows
that AWS tools, such as Amazon ECS, Fargate, and API
Gateway, are specifically designed to support SAP
microservices. However, organizations must invest in
training and reorganizing their SAP systems to enable
seamless microservices integration, which is costly and time-
consuming. Furthermore, microservices transition can require
overcoming limitations presented by legacy systems.

12. Performance Evaluation and Optimization Strategies
for SAP on AWS

Discussion: Regular monitoring of performance using tools
like Amazon CloudWatch is essential to the successful
operation of SAP applications in the cloud environment. The
study emphasizes the need for organizations to monitor SAP
systems actively in order to identify potential bottlenecks and
performancerelated  issues.  Utilization of real-time
monitoring together with optimization tools can help
organizations reduce downtime and improve overall
performance. However, organizations need professionals
who can interpret monitoring data and make informed
decisions on performance optimization.

13. SAP Cost Optimization Strategies on AWS

Discussion: Cost-optimization techniques like utilization of
AWS Spot Instances, cold storage with S3 Glacier, and cost-
optimization with AWS Trusted Advisor to identify
underutilized resources are the key elements required in order
to cost-optimize SAP workloads in AWS. But, as the study
demonstrates, caution must be taken not to compromise on
cost reduction at the expense of performance needs. Over-
cutting of cost has the risk of degrading the system
performance of mission-critical SAP applications. Therefore,
the companies require a defined cost-optimization process in
alignment with their company objectives.

STATISTICAL ANALYSIS

Table 1: Migration Challenges for SAP Systems to AWS

Challenge Frequency (%)
Data Security & Compliance 35%
System Integration 30%
Legacy System Compatibility 20%
Performance Optimization 15%

Discussion: The most common challenge identified is data security and
compliance, followed by system integration and compatibility issues with
legacy systems. Performance optimization, while important, was less
frequently cited as the top concern during migration.
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Table 2: AWS Services Utilized for SAP Transformation

AWS Service Percentage of Use (%0)
Amazon EC2 40%

Amazon RDS 25%

Amazon S3 20%

AWS Lambda 10%

Amazon CloudWatch 5%

Percentage of Use (%)

Amazon CloudWatch [l 5%
AWS Lambda I 10%
Amazon S3 N 20%
Amazon RDS N 25%
Amazon EC2 NN 40%
0% 10% 20% 30% 40% 50%

Chart 1: AWS Services Utilized for SAP Transformation

Discussion: Amazon EC2 is the most widely used AWS service for hosting
SAP applications, followed by Amazon RDS for database management.
AWS Lambda is used by fewer organizations, indicating that serverless
computing is still a niche approach in SAP migrations.

Table 3: Impact of AWS Cloud-Native Architecture on SAP
Performance

Performance Metric Improvement (%)
System Scalability 50%
Resource Utilization 45%
Time to Market for Updates 40%
Overall Cost Efficiency 30%

Impact of AWS Cloud-Native Architecture on SAP
Performance

= System Scalability

30%
= Resource
Utilization

Time to Market for
Updates

40%

Overall Cost
Efficiency

Chart 2: Impact of AWS Cloud-Native Architecture on SAP Performance

Discussion: AWS cloud-native architecture has the greatest impact on
system scalability and resource utilization, helping businesses better manage
their SAP environments. Cost efficiency is a significant advantage but is
typically realized over a longer period after the initial migration.

Table 4: Best Practices for SAP Migration to AWS

Best Practice Frequency (%)
Comprehensive Assessment Before Migration 40%
Incremental or Phased Migration 30%
Utilize AWS Migration Hub 20%
Training & Upskilling of IT Staff 10%

Best Practices for SAP Migration to AWS

45% 40%

40%

35% 30%

30%

25% 20%

20%

15% 10%

10%

0%
Comprehensive Incremental or Utilize AWS Training &
Assessment  Phased Migration Migration Hub  Upskilling of IT

Before Migration Staff

Chart 3: Best Practices for SAP Migration to AWS

Discussion: A comprehensive assessment before migration is the most
recommended best practice, emphasizing the importance of planning before
a large-scale move to AWS. Phased migration is also frequently used to
reduce the risk of downtime.

Table 5: Cloud Security Measures Implemented for SAP on AWS

Security Measure Frequency (%)
AWS Identity and Access Management (IAM) 45%

AWS Key Management Service (KMS) 35%

Data Encryption (In Transit/At Rest) 15%

DDoS Protection (AWS Shield) 5%
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Cloud Security Measures Implemented for SAP on
AWS
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AWS Identity AWS Key Data DDoS
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Chart 4: Cloud Security Measures Implemented for SAP on AWS
Discussion: Security measures such as AWS IAM and KMS are commonly
implemented by organizations migrating SAP systems to AWS, reflecting

the importance of identity management and encryption in maintaining
security and compliance.

Table 6: Cloud-Native SAP Performance Monitoring Tools

Monitoring Tool Percentage of Use (%0)
Amazon CloudWatch 55%
AWS Trusted Advisor 25%
AWS X-Ray 10%
Other Custom Monitoring Tools 10%

Discussion: Amazon CloudWatch is the most widely used monitoring tool
for tracking SAP system performance in AWS. It is crucial for real-time
monitoring and issue detection, while custom tools are less frequently
employed.

Table 7: SAP Workloads Suitable for Serverless Computing on AWS

SAP Workload Frequency (%)
Data Integration Tasks 40%
Event-Driven Processes 30%
Reporting and Batch Processing 20%
Real-Time Data Processing 10%

Discussion: Data integration and event-driven tasks are most commonly
moved to a serverless architecture, highlighting the suitability of AWS
Lambda for non-constant, smaller workloads. More resource-heavy SAP
tasks remain on traditional AWS infrastructure.

Table 8: Long-Term Cost Benefits of SAP Migration to AWS

Cost Benefit Frequency (%)
Reduced Infrastructure Overheads 50%
Reduced Operational Costs 40%
Flexibility in Scaling Resources 30%
Better Financial Predictability 25%

Discussion: Organizations experience substantial reductions in infrastructure
and operational costs over time by migrating SAP systems to AWS. The
ability to scale resources as needed provides significant cost control, which
is a key advantage of cloud-native environments.

SIGNIFICANCE OF THE STUDY:

Migrating SAP applications to cloud-native architectures
using Amazon Web Services (AWS) has been a much-needed
approach by companies looking forward to optimizing
performance, enhancing scaling capacity, and lowering
operational costs. This paper, in pursuing a study on
challenges involved with migration, optimization approaches,
and the best SAP on AWS approaches, holds high value in
research as well as practice. Tackling the lacunas outlined by
existing studies and offering in-depth analysis into actual
deployments, the paper brings high-relevance contributions
that might support organizations undertaking cloud-native
environments transformation.

1. Contribution to the Scholarly Field

The significance of this study is its ability to fill gaps in
literature on SAP migration and cloud-native architecture.
While existing studies have concentrated mainly on the
benefits of cloud computing in organizational settings, they
have generally overlooked the complexity of migrating
existing SAP systems to cloud-native solutions like AWS. In
filling this gap, the study provides elaborate frameworks,
strategies, and methodologies that can be applied to SAP
transformations in the cloud. It also sheds light on
understanding issues such as system integration, security,
performance optimization, and the impact of emerging
technologies like serverless computing and microservices in
SAP settings.

Additionally, this research contributes to research on cloud-
native architectures, especially how it pertains to SAP
applications. The findings that are obtained through this
research can be a foundation for additional scholarly research
that seeks to investigate cloud transformations at greater
lengths, in industries most reliant on SAP for critical business
processes.

2. Practical Implications for Companies
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Practically, this research is important to businesses
considering or in the process of SAP system migration to
AWS. This research offers practical findings and
recommendations that can easily be implemented in actual
business environments. With the explanation of SAP
migration  best practices, performance optimization
techniques, and cost-saving measures, this research offers IT
decision-makers and enterprise architects the information
they need to enable successful cloud integration.

Organizations can gain maximum advantage from complete
knowledge of SAP migration challenges in AWS, such as
data protection, compliance challenges, and integration
issues. Apart from this, the research enables companies to
smoothly transition to the post-migration phase by providing
details on the optimization of SAP workloads to achieve
greater scalability and performance, thereby enabling firms to
leverage the capabilities of AWS to achieve greater
operational demands.

Moreover, the research touches upon the advantages of
utilizing sophisticated technologies, including serverless
computing and microservices, and presents an SAP
ecosystem improvement framework for enterprises interested
in transforming their SAP landscapes into next-generation
landscapes. Research into hybrid cloud infrastructure offers
enterprises the capability to blend cloud and on-premises
infrastructures, thereby addressing security, governance, and
regulatory compliance challenges.

3. Strategic Implications for Cloud Service Providers

The findings of the research can be utilized not only by
commercial organizations but also by cloud providers like
AWS. Having knowledge about the wants, needs, and pains
of organizations in moving their SAP applications to the
cloud can guide AWS in its strategy to improve its offerings
and design more efficient tools especially tailored for SAP
workloads. Having knowledge of the most widely used AWS
services (e.g., EC2, RDS, CloudWatch) can guide AWS to
improve these services and add new features that better
address the special requirements of SAP customers.

Furthermore, the findings derived from this study can be used
to guide the development of future cloud-native solutions for
SAP applications, hence enabling AWS's role of
competitiveness in the market. As organizations continue to
adopt cloud-native technologies to assist in overcoming the
limitations of conventional IT infrastructures, AWS's
capability to evolve and respond to the specific requirements
of SAP users will be instrumental to its sustained success in
this space.

4. Policy and Regulatory Implications

The study also has implications in terms of compliance and
regulatory issues related to SAP migrations to cloud
platforms. Companies usually encounter issues of data
security, privacy, and regulatory compliance with industry
standards like GDPR, HIPAA, and SOC 2. The results of this
study offer organizations strategic insight into the
deployment of security best practices and compliance
processes in an AWS platform. This guidance is particularly
important to industries such as health, finance, and
government, where data protection and regulatory
compliance are of utmost importance.

Moreover, the study of AWS security features—spanning
encryption, identity governance, to threat mitigation—calls
attention to the tools that help organizations navigate meeting
these issues. By learning how AWS enables regulatory
compliance, business organizations are more equipped to
make informed choices in their cloud migration plans and
guarantee compatibility with industry standards.

5. Implications for Future Research

The applicability of this research has implications for future
research in the area of cloud-native SAP systems. A number
of research areas for further research are opened up by this
research, such as SAP workloads that leverage artificial
intelligence and machine learning technology, impacts of
multi-cloud environments, and applicability of automation to
SAP system management. These new technologies can
enhance the performance, scalability, and decision-making of
SAP, and thus these areas are good studies for future research.

By establishing a platform for these ongoing research
domains, the study makes ongoing research to enhance SAP
systems in cloud-native settings viable. It also encourages
collaboration among academic researchers, business
practitioners, and cloud service providers to continually
enhance the body of knowledge on cloud-native architectures
and their application to enterprise resource planning systems.

6. Broader Implications for Digital Transformation

The research bears significant implications within the wider
scope of digitalization. As businesses are more dependent on
digital platforms to enable their operations, SAP systems are
integral to the promotion of efficient business processes and
decision-making. AWS-based cloud-native SAP applications
support businesses to evolve their IT infrastructure, improve
adaptability, and foster innovation. Through the experience
of SAP on AWS, this study enriches the broader debate
regarding the impact of cloud computing on enterprise IT.
The study highlights the significant transformative potential
of cloud-native architecture, demonstrating how it allows
companies to future-proof their systems, save money, and
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maintain competitiveness in the rapidly evolving business
world.

The research is of significant value since it provides
theoretical and practical insights into SAP migration,
optimization, and governance on AWS cloud infrastructure.
The research adds to the body of academic knowledge by
filling the large knowledge gaps in cloud-native SAP
technologies research and, in the process, providing practical
application to organizations that are ready to revolutionize
their SAP infrastructures. The findings and recommendations
of the research will assist corporations, cloud providers, and
researchers in managing the complexities in cloud integration
to ensure the effective and secure functioning of SAP systems
in cloud infrastructures.

RESULTS

The study aimed at examining the migration of SAP systems
to AWS cloud environments, with a focus on the challenges,
best practices, and methods of enhancing the process of
migrating SAP applications to cloud-native applications. The
study used a mixed qualitative and quantitative method of
inquiry to examine the migration process, establish the
benefits and challenges of migrating organizations, and assess
the performance of SAP systems on AWS. The findings are
presented in the following overview.

1. Challenges for SAP System Migration

The study discovered that the most crucial challenges that are
faced in SAP system migration to AWS are:

e Data Security and Compliance (35%): Data
security issues regarding data  protection,
encryption, and industry regulation compliance (i.e.,
GDPR, HIPAA) were considered the most critical
issue. The problem was most critical for companies
operating in tightly regulated sectors like healthcare
and finance.

e System Integration (30%): Legacy SAP system
integration with AWS infrastructure and other third-
party applications was the common thread. Most
organizations were challenged to ensure their
current SAP systems would be compatible with
AWS services and other cloud applications.

e Legacy System Compatibility (20%): The
compatibility issues were normally experienced
between older SAP systems and current cloud
infrastructures. Companies had to fix SAP
customizations and ensure existing configurations
would be effective in the AWS cloud infrastructure.

e Performance optimization (15%): While not the
main issue, performance optimization is still a
consideration, particularly for SAP applications that

(1IJRSML) ISSN (P): 2321 - 2853

are resource-hungry like SAP HANA, which must
be properly configured in  cloud-native
environments to meet performance demands.

2. AWS Services Used for SAP Transformation

The study aimed to determine the most used AWS services
among firms that were moving their SAP applications:

e Amazon EC2 (40%): As the underlying service for
SAP application deployment in the cloud
environment, EC2 instances were utilized most
heavily. The scalability and flexibility built into EC2
instances made them the preferred choice among
companies in the process of migrating their SAP
workload to the AWS platform.

e Amazon RDS (25%): This relational database
service has been widely used for SAP database
workload management, offering advantages such as
ease of maintenance, higher scalability, and better
performance optimization.

e Amazon S3 (20%): Amazon S3 was used as a
storage repository for large amounts of SAP data,
particularly for backup and archive. Additionally, it
provided a cost-effective method for data accessed
less frequently.

e AWS Lambda (10%): Though with lower use,
AWS Lambda was utilized to perform serverless
computing operations such as batch, event-driven
business processes, as well as reporting automation
within SAP.

e  Amazon CloudWatch (5%0): Utilized nearly solely
for monitoring and analysis of AWS-based systems'
SAP system performance, CloudWatch had a small
but significant role in facilitating smooth
application-running.

3. Post-Migration Performance Improvements

The migration of SAP systems to AWS introduced the
following performance improvements:

e System Scalability (50%): Scalability ranked
highest. Companies indicated that their SAP
infrastructures became more responsive to varying
requirements and enabled enhanced management of
peak workload without excessive provisioning of
hardware.

e Resource Utilization (45%): With the ability of
AWS to automatically scale resources, organizations
were more efficient in their resource utilization. This
improvement minimized wastage of resources and
increased cost-effectiveness.

e Time to Market for Updates (40%): The
migration allowed firms to implement updates and
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patches with more agility, thus improving the
velocity of deploying new features and capabilities
in their SAP systems.

Cost Efficiency (30%): Since cost efficiency was
attained in a gradual process, the majority of
companies experienced a reduction in capital spent
on hardware maintenance, data center real estate,
and power usage.

4. SAP Migration best Practices to AWS

The study mentioned certain best practices that the
organizations adopted to ensure a smooth transition:

Comprehensive Assessment (40%): The detailed
assessment of the existing SAP ecosystem,
infrastructure, and organizational needs was vital.
Organizations that conducted this preliminary
assessment had a higher success ratio for their cloud
migration initiatives.

Incremental Migration (30%): A significant
proportion of organizations preferred adopting a
phased or incremental migration strategy. This
method mitigated potential risks and maintained the
continuity of business activities throughout the
transition process.

Utilization of AWS Migration Hub (20%): AWS
Migration Hub was utilized widely to monitor and
manage the process of migration, offering details
about the progress of numerous applications and
services migrating to the cloud.

Training and IT Staff Development (10%):
Training IT staff on AWS services, cloud security
best practices, and SAP cloud system management
was critical for organizations to ensure seamless
transition and best possible functioning once the
transition was complete.

5. Cloud Security Measures

In the case of SAP system hardening in AWS, the following
was accomplished:

AWS ldentity and Access Management (IAM)
(45%): 1AM was the most commonly utilized
security solution used in managing the access and
permissions of users in the AWS cloud platform,
thus ensuring only authorized personnel had access
to sensitive SAP data.

AWS Key Management Service (KMS) (35%)
was utilized in an attempt to encrypt sensitive
information, thereby providing an added layer of
security and allowing organizations to comply with
regulatory requirements.
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Data encryption (15%): The application of data
encryption at both the transmission and storage
levels was a core process of protecting SAP data
stored in AWS. This process was particularly vital
for organizations that handle sensitive data.

DDosS Protection (AWS Shield) (5%): A relatively
minor percentage of organizations utilized AWS
Shield to secure their SAP environments from
distributed denial-of-service (DDoS) attacks.

6. Optimization and Monitoring Tools

The study identified the most significant AWS tools used for
SAP performance monitoring and optimization:

Amazon CloudWatch (55%): CloudWatch was
ranked as the most effective tool to monitor SAP
system performance in order to identify and resolve
any discrepancies or performance-related issues
quickly.

AWS Trusted Advisor (25%): AWS Trusted
Advisor helped identify unused resources and
provided recommendations to optimize cost savings
and performance.

AWS X-Ray (10%): Some firms have used X-Ray
to debug and test their SAP applications, in
particular to identify performance bottlenecks and
optimize workflow efficiency.

7. Workloads Appropriate for Serverless Computing

The study confirmed that serverless computing was
especially well-fitted for the following SAP workloads:

Data Integration Activities (40%): Activities like
integration of SAP data with other system data were
well-suited for serverless computing because they
were event-based.

Event-Driven Processes (30%): Event-driven
processes such as batch and notifications were
naturally best suited for AWS Lambda and other
serverless platforms.

Batch processing and reporting (20%): Serverless
computing has also reduced the expense of running
periodic reports or batch processes in the sense that
it does not require the existence of dedicated servers.

8. Long-term Financial Advantages of Relocating SAP to

AWS

The other cost benefits of bringing SAP systems onto AWS
included:

Decreased Infrastructure Overheads (50%):
Companies experienced substantial decreases in
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infrastructure expenses, including hardware support
and energy use.

e Reduced Operation Costs (40%b): Operation costs,
including system maintenance and monitoring, were
reduced by the automation and scalability of AWS
services.

o Resource scalability flexibility (30%): Capacity to
scale resources based on business requirements
resulted in cost savings via the avoidance of over-
provisioning and elimination of underutilization.

e Increased Financial Certainty (25%):
Companies appreciated the predictable monthly
costs provided by AWS's pay-as-you-go model,
which enabled better budgeting and forecasting
practices.

The results of this study depict the great impact of migrating
SAP systems to AWS. Organizations experienced improved
scalability, better use of resources, and significant cost
savings after migration. However, concerns related to data
security, integration of systems, and compatibility with old
systems are still at the forefront. By following the best
practices, leveraging AWS services effectively, and
implementing robust security measures, organizations can
overcome these challenges and successfully optimize their
SAP systems in the cloud ecosystem. The outcomes highlight
the need for careful planning, phased migration, and staff
training to ensure a smooth and successful move to cloud-
native SAP environments.

CONCLUSIONS OF THE STUDY

The "Cloud-Native SAP: Transforming Enterprise
Applications with AWS Services" report gives valuable
insights into the migration, challenges, best practices, and
performance optimizations of SAP application migration to
cloud, and more importantly, Amazon Web Services (AWS).
The study's findings reflect the massive potential and the
challenges of migrating traditional SAP systems to cloud-
native platforms.

1. Cloud-Native SAP Transformation Brings Major
Advantages

Among the key outcomes of the research is that migration of
SAP environments to cloud-native environments on AWS
leads to massive gains in system scalability, resource
utilization, and operational efficiency. Dynamic scaling of
resources in response to changing demand prevents over-
provisioning, lowers costs, and enhances performance.
Additionally, migration to cloud-native architectures enables
SAP applications to become more responsive and agile and
thereby improve an organization's capacity to cope with
increased business demands.

In addition, the wide range of services provided by AWS,
including EC2, RDS, Lambda, and S3, provides the company
with the flexibility and capability it requires to efficiently host
SAP applications in the cloud. The various services enable
various aspects of SAP performance, including processing
capacity, database management, storage capacity, and
serverless computing, which are all required in providing
higher overall system efficiency.

2. Security, Compliance, and Integration Issues Remain
Predominant

Despite the benefits, the study also revealed that companies
face significant difficulties in migrating SAP systems to
AWS, particularly when it comes to data security, regulatory
compliance, and system integration. Data security and
adherence to industry regulations such as GDPR and HIPAA
are the greatest fears for businesses, especially those with
businesses that handle sensitive data.

In addition, the migration of existing SAP systems to AWS
infrastructure and the guarantee of compatibility with other
cloud-based services is a major technical issue. To deal with
these issues, organizations have to apply all-round security
mechanisms, including identity and access management
(IAM), data encryption, and DDoS protection, as well as
proper integration planning for a hassle-free migration to the
cloud.

3. Successful Migration Strategies and Best Practices

The research highlights the need to adhere to best practices in
SAP migration to AWS. Thorough evaluation of the existing
SAP environment prior to migration is required to determine
the risks and ensure seamless transition. The incremental or
phased method of migration was found to be the best means
of preventing risks and minimizing disruptions during the
migration process.

In addition, organizations must invest in upskilling their IT
staff and familiarizing them with AWS services and cloud
security best practices. This guarantees that the migration is
properly managed and that organizations can optimize the
performance of their SAP systems post-migration.

4. Serverless and Hybrid Cloud Strategies Hold Promise

The research chose serverless computing and hybrid cloud
models as suitable options for SAP systems running on AWS.
Serverless technologies such as AWS Lambda are most
appropriate for processing event-driven tasks and workflows
that are optimized, leading to cost reduction and improved
efficiency. However, as per the research, not all SAP
workloads are optimized through serverless computing;
therefore, proper evaluation is required to determine activities
that can benefit from this architectural style.
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In addition, hybrid cloud environments, in which companies
maintain both on-premises and cloud-based SAP workloads,
provide flexibility and allow for greater control of business-
critical data but leverage the scalability and cost benefits of
AWS.

5. Long-Term Cost Predictability and Efficiency

The long-term cost savings of SAP system migration to AWS
are substantial. Organizations save significant cost in the long
run through the reduction of infrastructure-based costs, i.e.,
power consumption and maintenance expenses. Improved
cost predictability of businesses, offered by AWS's pay-as-
you-go pricing mode, enables organizations to allocate
resources based on the actual demand level instead of over-
spending.

But the study also cautions that the initial phase of migration
will come with some additional expenses in terms of
employee training, consulting services, and future re-
architecture of SAP applications to be deployed in the cloud.
Therefore, it is essential that organizations carefully plan their
budgets and migration timelines in order to maximize long-
term economic benefits.

The study suggests some areas that require further research,
particularly in terms of implementing next-generation
technologies such as Al, ML, and automation into SAP
systems on AWS. The possibilities of the work that Al and
ML can do to enhance business intelligence, predictive
analysis, and decision-making within SAP systems are great
areas for further research. Further, research on multi-cloud
strategies along with using advanced cloud security models
will provide enlightened perspectives for organizations in
need of optimizing the SAP systems for AWS or similar cloud
environments.

The research provides a detailed examination of the
challenges, benefits, and best practices for SAP system
migration to AWS. The discussion highlights the key
advantages of cloud-native migrations, such as improved
scalability, performance tuning, and increased cost-
effectiveness. However, it emphasizes the need to address
security, integration, and compliance issues to ensure smooth
migration. With the adoption of best practices, proper usage
of AWS services, and investment in employee training,
organizations can effectively upgrade their SAP
environments and maximize benefits in cloud-native designs.

FUTURE IMPACTS FORECAST

The current trend towards digital transformation of enterprise
resource planning (ERP) systems, specifically SAP, to cloud-
native environments is likely to continue its growth
trajectory, considering that companies are increasingly using
AWS for hosting and optimizing SAP programs. In the

pursuit of improved agility, scalability, and economy, the
future implications of the study indicate towards several
important trends and innovations in the area of SAP
migrations to AWS. These trends are likely to shape the
innovation of cloud-native SAP systems and will be decisive
in determining organizational strategies, technology, and
tools that will be employed in the near future.

1. The Increasing Use of Artificial Intelligence and
Machine Learning in SAP Systems

In the coming years, the use of artificial intelligence (Al) and
machine learning (ML) in cloud-native SAP environments is
predicted to grow substantially. SAP environments hosted on
AWS will be likely to take advantage of AWS's Al and ML
capabilities, including Amazon SageMaker, to enhance
predictive analytics, automate business processes, and
enhance decision-making intelligence. The use of these
technologies will help organizations extract more meaningful
insights from their SAP data, thereby increasing operational
efficiency and customer experience.

Besides this, Al-based automation will most likely allow
organizations to automate routine tasks such as data
reconciliation, entry, and reporting, thereby reducing human
errors and directing resources towards more strategic
activities. Future research work will likely focus on the
potential of Al deployment in SAP systems and the
challenges of integrating artificial intelligence and machine
learning into current legacy SAP environments.

2. Multi-Cloud and Hybrid Cloud Strategies Expansion

As more companies embrace cloud computing, more hybrid
cloud and multi-cloud strategies for SAP systems will
become the norm. Multi-cloud strategies, where
organizations employ multiple cloud providers (e.g., AWS
together with Microsoft Azure or Google Cloud), will provide
higher flexibility, redundancy, and high availability for
mission-critical SAP applications.

While AWS remains a dominant force in the cloud computing
industry, organizations increasingly seek solutions that
enable the prevention of vendor lock-in, thus enabling the
choice of best-fit services from multiple cloud providers.
Future research will focus on the efficient deployment of SAP
systems on multiple cloud platforms with the emphasis on
minimizing complexity, encouraging interoperability, and
maintaining consistent performance.

3. Strengthened Security and Compliance Models

Given that security is still a top priority during the transition
to cloud environments, future studies will probably center on
the reinforcement of security and compliance frameworks for
SAP systems on AWS. With the increasing data privacy
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regulations, including the General Data Protection Regulation
(GDPR) and the California Consumer Privacy Act (CCPA),
SAP systems will have to adhere to increasingly strict
standards for data protection and regulatory compliance.

AWS security features such as AWS Identity and Access
Management (IAM), AWS Key Management Service
(KMS), and AWS Shield will remain an essential part of
protecting SAP data. However, with emerging cybersecurity
challenges facing companies, there will be a need to create
more sophisticated tools and solutions that target SAP
applications from advanced threats. In addition, as companies
move toward a geo-diverse, globally distributed workforce,
the SAP system security will need to respond to new demands
for access control, endpoint protection, and defense of
sensitive business information in geo-diverse areas.

4. Long-Term Focus on Cost-Effectiveness and Fiscal
Responsibility

The focus on cost optimization in cloud-native SAP
environments will only intensify, as companies continue to
look for means to reduce operational and infrastructural costs.
Future cost management implications will include increased
reliance on tools like AWS Trusted Advisor and AWS Cost
Explorer to manage resource usage, improve the efficiency of
spending, and more accurately forecast financial outcomes.

Organizations will make more extensive use of advanced
approaches like serverless computing and spot instances to
reduce infrastructure costs without compromising on
sufficient computational capabilities for their SAP
workloads. Upcoming enterprises will also continue to
concentrate on rendering their SAP environments more
financially predictable by taking advantage of AWS pricing
models like reserved instances, for instance, to receive
reduced prices for longer workloads. This will particularly
prove beneficial to those organizations that operate in
industries with tight budget constraints or irregular financial
outcomes.

5. The arrival of real-time analytics and advanced data
processing

As the importance of real-time decision-making persists,
future SAP systems on AWS will increasingly draw upon
real-time analytics as well as advanced data processing
capabilities. Amazon Redshift and Amazon Kinesis AWS
services will be key in allowing businesses to maintain the
ability to process considerable volumes of information in real
time, thus bringing about faster insight and more interactive
decision-making.

Organizations implementing SAP HANA, which demands
efficient processing of data, can leverage the scalable cloud
environment provided by AWS to be able to utilize the in-

memory processing feature of SAP applications to the fullest.
The integration lowers latency and system response time. As
SAP systems evolve, business organizations will strive to
incorporate such real-time data processing as part of the
cloud-native SAP architecture to meet the evolving business
needs of business processes in this era.

6. Cloud-Native SAP DevOps and automation guidelines

As businesses seek to leverage their SAP potential to the
fullest and increase business efficiency, DevOps practices are
likely to become more central to cloud-native SAP
environments. The use of continuous integration and
continuous deployment (CI/CD) platforms combined with
automation software like AWS CodePipeline and AWS
CodeDeploy will help businesses cut deployment time,
decrease error rates, and speed up the deployment of new SAP
features.

Apart from DevOps methodologies, SAP workflow
automation, as represented by technologies like AWS Step
Functions or AWS Batch, will probably find increasing
adoption as companies try to reduce manual interventions,
automate repetitive tasks, and ensure the long-term and
efficient operation of SAP systems. Growth of automation in
cloud-native SAP environments will probably reduce
operational overhead, optimize reliability, and increase the
rate of innovation.

7. Rise of Edge Computing for SAP Applications

With the increasing demand for real-time processing and low-
latency applications, edge computing will be one of the most
prominent areas of focus for future development of SAP
systems. Solutions like AWS loT Greengrass and other edge
computing solutions will enable local processing of data in
SAP systems at the edge, thus reducing latency and
bandwidth requirements by making data processing more
local to where it is being created. This will prove to be most
beneficial for businesses like manufacturing, logistics, and
retail, where SAP solutions have to handle volumes of data
from loT devices or on-premises systems promptly and
efficiently. Future-generation SAP landscapes will most
likely incorporate cloud as well as edge computing capability
in order to make decisions in real-time and improve
operations.

8. Increasing Importance of Cloud-Native SAP
Innovation

As cloud-native technologies evolve, SAP systems will
continue to innovate by incorporating new cloud capabilities
and adapting to emerging technologies. SAP applications on
AWS will increasingly leverage AWS’s serverless
computing, containerization, and microservices architectures,
allowing businesses to break down monolithic applications
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into smaller, manageable components that can be scaled and
maintained independently.

This shift towards microservices and serverless models will
empower organizations to innovate faster and more
efficiently, supporting the creation of new SAP
functionalities that can be easily updated or replaced without
affecting the entire system. The continued advancement of
cloud-native SAP innovation will play a pivotal role in
reshaping how enterprises manage their business processes
and technology infrastructure.

POTENTIAL CONFLICTS OF INTEREST

Transforming Enterprise Applications with AWS
Services:

1. The Business Appeal of Cloud Service Providers

Since the study focuses on Amazon Web Services (AWS) as
the primary cloud platform used in hosting SAP systems,
there is a risk of conflict of interest in the event of economic
ties with AWS or other cloud services providers by any
authors or researchers. The connections could be
partnerships, sponsorship, or economic ties with AWS, which
would compromise the outcome of the study and benefit
AWS's cloud solutions over other platforms. For this reason,
researchers must disclose any such connections and perform
their analysis independently and openly.

2. SAP or SAP Affiliate Associations

With the consideration that the research is on SAP
applications and their migration to AWS, there is a risk of
conflict of interests should any of the researchers or advisors
have interests with SAP or its affiliated partners. This can
lead to SAP-biased reporting of the research, which can
downplay the recognition of SAP's criticism or limitation of
its systems or services. As a way of countering this conflict,
it is critical that researchers make known their interests with
SAP or any affiliated organizations and attempt to offer a
balanced view by presenting a wide range of views on the
subject.

3. Financial Connections with Consulting or
Implementation Companies

A second cause of conflict might arise when researchers are
hired by consulting or implementation companies that
provide migration services for SAP systems to AWS or other
cloud providers. These companies may have a business stake
in the success of specific migration methods or technologies.
Researchers who work for such companies may
unintentionally tilt the findings or recommendations of the
study to align with the services provided by the companies.
Researchers should disclose their professional affiliations and

ensure that the recommendations are grounded in empirical
evidence and not business interests.

4. Use of Proprietary or Confidential Information

If the study involves data gathered from organizations having
proprietary or confidential SAP configurations or AWS
environments, then there are sure to be concerns regarding
misuse of sensitive data. These are issues with respect to
conflicts regarding the disclosure of private data that may be
useful to some of the stakeholders, such as cloud providers or
SAP. In order to address such concerns, it is necessary that
the study guarantees anonymization of data gathered from
respondent organizations and the observance of suitable data
protection practices.

5. External Software Vendor Impact

Most organizations implementing SAP on AWS also depend
on third-party software and middleware to enhance the
performance of their systems. If some researchers have third-
party software vendor connections that improve the
performance of SAP or its integration in the AWS
environment, there is a risk of bias that can make the
outcomes advocate for the products. It is therefore paramount
to remain transparent in such connections and to emphasize
objective presentation of the diverse tools and technologies
implicating the SAP migration process, as this is critical to
the preservation of the integrity of the research.

6. Cloud Platform Providers' Financial Support

There is also a possibility of conflict of interest if the study is
sponsored or funded by AWS or any other cloud computing
organization. The source of funding has the potential to
introduce the risk of unintentional bias towards the services
or capability of AWS. Researchers should indicate the source
of funding of the study and that conclusions from the study
are objective, science-based, and free from undue external
financial influence.

7. Data Interpretation Conflicts of Interest

There is always a possibility of individual or organizational
bias of the researchers being involved in interpreting data,
especially in interpreting cloud-native solutions and how
suitable they are for SAP. Researchers may have a
preconceived preference for some solutions, like AWS,
which may influence the interpretation of the performance
measures or any other striking observations of the study. To
prevent this possible risk, there must be data analysis of high
standards and all conclusions and interpretations must be
drawn from empirical evidence and not organizational or
individual bias.

Mitigation Measures
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In order to avoid these possible conflicts of interest, the
following should be done: Full disclosure of association with
SAP, AWS, and any other similar entities. Clear statement of
support sources and any financial interest which may have an
impact on the study. Application of independent peer review
to confirm that the results of the research are unbiased and
grounded in sound research approach. Anonymization and
safe handling of confidential information to safeguard the
interests of organizations that are the subject of the research.
It is important that findings are reported in terms of empirical
evidence, free from any inappropriate influence exerted by
commercial or organizational interests. Through addressing
these potential conflicts of interest, the research will be in a
position to maintain its integrity, scientific validity, and
impartiality, hence ensuring that the results are based on
objective and unbiased research.
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