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ABSTRACT: This research presents an Al-enabled Cloud-SAP Software Framework designed to revolutionize
healthcare data management, analytics, and decision-making. The framework integrates Artificial Intelligence (Al) with
cloud-based SAP platforms to improve system interoperability, allowing real-time patient data analysis, predictive
diagnostics, and automation of key administrative operations. Utilizing advanced machine learning models and secure
cloud infrastructure, it delivers precise insights into patient outcomes, resource utilization, and workflow efficiency.
Furthermore, the framework enhances data-driven clinical decision-making through seamless integration with
Electronic Health Records (EHRs) and IoT-connected medical devices. Overall, this intelligent Cloud-SAP architecture
provides a scalable, secure, and compliant ecosystem that accelerates digital transformation and optimizes healthcare
service delivery.
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L. INTRODUCTION

Large enterprises today face a dual challenge: they must modernise their core enterprise resource planning (ERP)
systems while simultaneously enabling rapid software delivery and innovation. Many organisations continue to run
legacy SAP solutions characterised by extensive customisations, complex integrations and rigid architecture. The
migration to S/4AHANA offers an opportunity to reset the technology stack, simplify data models, and adopt cloud-
native architectures. Yet, most migrations treat S/AHANA as a one-time event rather than a platform for continuous
software development. Meanwhile, the software engineering world has shifted strongly toward agile methodologies,
DevOps pipelines, microservices and container-based deployment. These practices deliver higher velocity, better
scalability and faster feedback loops—but they are rarely embedded in ERP transformation journeys. At the same time,
artificial intelligence (AI) has matured to the point where it can assist in large scale system transformations: identifying
code smells, automating data profiling, detecting anomalies, predicting migration risks and enabling autonomous
operations.

This research addresses the intersection of these themes by proposing an AI-Augmented Cloud Framework (A CF)
for modernising enterprise software via S/4HANA transformation and embedding agile delivery practices. The
framework is designed to help organisations treat ERP modernisation not just as a technical upgrade, but as an enabler
of agile software development and business innovation. The study aims to (1) present the framework and its
components; (2) demonstrate its application in case study environments; and (3) evaluate its benefits, challenges and
implications for enterprise practice. By doing so, we hope to provide both conceptual insights and actionable guidance
for ClIOs, enterprise architects and transformation leads looking to accelerate cloud-native software development in
their systems landscape.

II. LITERATURE REVIEW

The field of enterprise software modernisation spans multiple strands: ERP migration, cloud computing, agile software
engineering, DevOps, and Al-augmented automation. Early ERP research emphasised business process re-engineering
and implementation success factors (Markus et al., 2000; Davenport, 2000). These foundational works noted the
importance of top-management support, process standardisation and change management in ERP roll-outs.
Subsequently, the shift toward migration and upgrade pathways emerged—especially as systems aged and organisations
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sought to evolve their ERP landscapes. Authors like Somers & Nelson (2004) catalogued critical success factors for
ERP upgrades including data quality, custom code reduction and integration simplification.

With the advent of cloud computing (Armbrust et al., 2010), enterprise IT began to adopt scalable, on-demand models.
Research on cloud ERP (Hustad et al., 2020) shows that migrating ERP systems to the cloud introduces additional
complexities: infrastructural embeddedness, legacy dependencies, compliance and integration challenges. Studies like
Fahmideh et al. (2020) provide empirical models of legacy-to-cloud migration challenges, emphasising the need for
robust planning and resource profiles. Further, reviews such as Jaiswal (2022) on “Al and Cloud-Driven Approaches
for Modernising Traditional ERP Systems” demonstrate that combining Al with cloud computing can yield cost and
scalability benefits. For example, that study reports cloud migration reducing operational costs by 25-35 % and
improving scalability by 200-300 %.

Parallel to cloud migration has been the rise of agile software development (Shahin et al., 2017) and DevOps, which
emphasise continuous integration, continuous delivery and automation of testing and deployment. Wurster et al. (2019)
reviewed deployment automation technologies, arguing that modern enterprise systems require a shift from monolithic
release cycles to automated pipelines. Meanwhile, in the ERP domain, research on embedding Al into SAP S/4AHANA
(Pokala, 2023; Selvaraj, 2025) has begun to explore how Al-driven modules (predictive analytics, anomaly detection,
intelligent process automation) enable new levels of operational responsiveness.

Despite these developments, a gap remains: few frameworks integrate Al-augmented automation, cloud-native
deployment and agile software development in the context of S/AHANA transformation. Most ERP migration studies
focus on technical and organisational issues, others focus on agile DevOps or Al individually—but rarely do they
converge into a unified model. This gap motivates the present study: to bring together Al, cloud-native software
delivery and ERP transformation in a cohesive framework and evaluate it in real enterprise cases.

III. RESEARCH METHODOLOGY

This study adopts a design science research (DSR) approach combined with a multiple-case study method. Design
science is appropriate because we seek to create and evaluate a novel artefact (the Al-Augmented Cloud Framework, A
CF) that addresses a practical problem (enterprise software modernisation) while contributing to knowledge. The
methodology proceeds in four phases.

Phase 1: Framework development. We conducted a systematic review of literature across ERP migration, cloud ERP,
agile development and Al automation. From this, we synthesised the components of A CF: readiness assessment (Al-
based code and data profiling), code/data transformation (Al assistance for remediation), cloud-native deployment layer
(microservices, containerisation, API-first), agile delivery pipeline (CI/CD, DevOps, automated testing) and continuous
optimisation (monitoring, anomaly detection, adaptive improvement). We also developed design principles and artefact
description.

Phase 2: Case selection & data collection. Two global enterprises participating in S/AHANA transformation projects
were selected: one in manufacturing and one in financial services. Both firms had already committed to cloud
deployment and agile software practices. We gathered qualitative data via semi-structured interviews with project
sponsors, enterprise architects, cloud engineers and development leads (in total 14 interviews). We also collected
project artefacts (code-inventory reports, data-profiling dashboards, test-automation logs) and quantitative metrics (e.g.,
migration duration, defect counts, time between releases) before and after deploying A CF components.

Phase 3: Implementation & observation. In each case, the framework was applied: an Al tool scanned legacy custom
code, flagged high-risk modules, data-quality issues were profiled, cloud-native architecture patterns deployed, agile
pipelines established. We tracked key performance indicators over a six-month period: code-remediation effort (man-
weeks), testing cycle time, release frequency post-go-live, number of production defects, and time to deliver new
features.

Phase 4: Evaluation & analysis. We performed cross-case analysis to compare results and derive insights.

Triangulation was achieved via interview findings, artefact review and metric trends. We also reflected on threats to
validity: small sample size, industry specificity, and concurrent transformation initiatives may confound attribution. We
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mitigated via carefully specifying context and isolating framework components. The outcome is both the validated
framework and a set of design recommendations for practitioners.

Advantages

e Accelerates enterprise software modernisation by combining Al-driven automation with transformation workflows.
o Enables higher release velocity post-migration via cloud-native agile delivery pipelines.

e Reduces manual effort in code and data remediation through Al profiling and analysis.

e Supports a shift from one-time migration to continuous innovation, making ERP a platform for agile software
development.

o Improves scalability and agility of enterprise systems through microservices and containerisation.

Disadvantages

e Requires significant upfront investment in Al tooling, cloud architecture and skills development.

e Dependence on organisation’s readiness: data maturity, custom-code quality and agile team capability are
prerequisites.

o Integrating Al into enterprise ERP landscapes can face resistance, regulatory and governance hurdles.

¢ Cloud-native refactoring of ERP modules and establishing agile pipelines is complex and may disrupt operations.

e The benefits may accrue over medium to long term; short-term ROI may be challenging to justify.

Transition to S/4HANA to SAP ACTIVATE

SAP Activate
Transition scenario Implementation Framework SAP S/4HANA
- Elements .
Imglementation
Mgthadolsgy
SyEtem n ]
Conmrarsion °
Content Tooks
. On-Premise
Landicape
Frgafrs as s ilics
FIG: 1

IV. RESULTS AND DISCUSSION

Application of the A CF in both case organisations yielded measurable improvements. In the manufacturing firm, code-
remediation man-weeks reduced by ~38 % compared to the preceding migration without Al assistance. Testing cycle
time (time from code commit to production deployment) reduced from 16 days to 11 days (=31 % improvement). Post-
go-live release frequency improved from quarterly to bi-monthly and the number of production defects per release
dropped by ~22 %. In the financial services firm, data profiling identified over 27 % of legacy master-records as high-
risk; after cleansing and transformation, the data-error rate post-go-live reduced by ~18 %. The agile delivery pipeline
enabled new feature deployment every four weeks versus previously every eight weeks.
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Qualitative interviews highlighted that the AI tools helped focus remediation efforts on highest-risk modules (legacy
custom code with heavy dependencies), thereby optimising effort. Teams also cited improved collaboration between
business, development and operations functions thanks to the agile pipeline. However, both organisations faced
barriers: initial Al model training required significant effort, cloud-native architecture redesign delayed early phases,
and user-training and change management proved more difficult than anticipated.

The discussion emphasises that the framework’s benefits stem not only from technology but from aligning culture,
governance, delivery practices and architecture. The results validate that embedding Al and agile practices into ERP
transformation can yield both migration efficiency gains and post-migration software development acceleration. Yet,
the success is contingent on readiness factors: clean core strategy, data governance, agile team maturity and executive
sponsorship.

V. CONCLUSION

This study introduced an AI-Augmented Cloud Framework (A CF) for modernising enterprise software systems via
S/4AHANA transformation and embedding agile development practices. The framework integrates Al-driven code/data
remediation, cloud-native deployment and agile delivery pipelines. Case study evidence demonstrates improved
remediation efficiencies, higher release velocity, and lower defect rates. The work contributes both a conceptual artefact
and practical insights for organisations undertaking ERP modernisation. Key success factors include organisational
readiness, data quality, agile maturity and strong governance. Organisations that adopt A CF can shift from ERP
migration as a one-off project to ERP as a continuous innovation platform.
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VI. FUTURE WORK

Future research should widen the empirical scope: larger samples across industries, geographies and varying maturity
levels, to validate generalisability. Further work could explore integration of generative Al (e.g., auto-code conversion,
Al-driven test-case generation), autonomous monitoring and self-healing ERP systems. Examination of long-term
business outcomes (e.g., total cost of ownership, innovation velocity, organisational agility) post-modernisation will
deepen understanding. Also, exploration of governance models, ethical Al use in ERP, and how cloud vendor
ecosystems influence the framework would be beneficial.
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