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Abstract

Companies are moving away from the old SAP ECC into SAP S/4HANA on clouds to
enjoy the agility, scaling ability, and innovation that come with cloud platforms. The
RISE with SAP package further hastens this development by packaging the
infrastructure, tools and managed services. Nevertheless, there are design and
operational issues associated with an end-to-end migration, which must be secured, data
replication in real-time, good integration, and powerful governance. The paper suggests
an overall architecture of an end-to-end SAP S/4AHANA RISE migrations, including
Cloud connector, Landscape Migration Server (LMS), SAP Landscape transformation
(SLT) server and SAP Cloud integration (CPI) under the coordination of a holistic
governing framework. It is designed such that security is by design, that it is scalable
and resilient and that it has modular layers and separation of concerns. We define
component level roles, data flows, security controls and governance structures and test
the architecture to various evaluation parameters like latency, throughput, fault
tolerance and compliance. The outcome is a blueprint and best-practice guide of
organizations looking to move SAP landscapes safely and in size to the cloud.

Keywords: SAP S/4AHANA Cloud Migration, Cloud Connector Architecture, SLT
Data Replication, SAP Cloud Integration, Cloud Governance Framework

1. Introduction

The shift of the traditional enterprise systems to cloud-based infrastructures has turned
into a strategic necessity among organizations that want to remain competitive in a
digital economy. SAP S/4HANA is one of the enterprise resource planning (ERP)
solutions that represent a breakthrough in the traditional SAP ECC environment that
allows real-time analytics, simplified data model, and enhanced operational
effectiveness. The increasing trend towards cloud-based implementations also creates
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an increased need to provide flexible and scalable ERP systems that can effectively
integrate with the changing business ecosystems. In this regard, RISE with SAP
program has become a pillar of planned business change to present the businesses with
an end-to-end journey of migrating the existing workloads on SAP to the cloud in a
bundle and subscription-based bundle of infrastructure, platform, and application
services.

The RISE framework summarizes the idea of a cohesive digital transformation
experience, which simplifies the system of multi-vendor management and grants
business enterprises with governance, analytics, and endless innovation within one
ecosystem. RISE with SAP does not only simplify technical migration, but also
reinvents operational paradigms with standardized cloud architecture, inbuilt analytics
and sustainability management. Regardless of such benefits, organizations that go
through this transformation have complex issues related to secure data connectivity,
real-time replication, integration orchestration, and governance. These issues are
compounded with the situation where the landscape traverse’s hybrid environments, i.e.
having on-premises systems and public or private cloud infrastructures. The control of
the flow of constant data, rule-compliance, and high availability as well as the
prevention of security vulnerabilities are still the major technical and governance
challenges that should be considered during the migration process.

The research problem is based on the fact that the development of a secure, scalable,
and governable architecture that can enable end-to-end migration to SAP Cloud
according to the RISE model is a complex task. Most organizations use piecemeal
approaches of integrating a combination of tools and platforms which include SAP
Cloud Connector, Landscape Migration Server (LMS), SAP Landscape Transformation
(SLT), and SAP Cloud Integration (CPI) without a cohesive governance or architecture
map. This disjointed model brings about inconsistent synchronization of the data,
higher latency, governance blind spot and possible compliance risks. As such, it is in
high demand to have a unified architectural model that integrates these elements into a
unified governance model.

The objective of the proposal is to develop and test a secure and scalable end to end
architecture to SAP S/4AHANA migration to the cloud with RISE with SAP as one of
the frameworks. The offered model uses SAP Cloud Connector to ensure the secure
connectivity of the on-premises and cloud infrastructure, LMS to load data and convert
it into necessary output and SLT to replicate data in real-time, and SAP Cloud
Integration to organize and automate the processes. Above these technical layers are a
governance structure that is able to guarantee regulatory adherence, access management,
monitoring, and constant enhancement. The study also aims at examining how this
combined design accommodates enterprise demands of reliability, scalability, and
compliance as a roadmap within the framework of large-scale digital transformation
projects.

The research questions that will be used to conduct this research include what the
current migration issues in hybrid SAP environments are, how to design a holistic
integration model that merges important SAP tools and governance principles, and to
test the architecture consistency with important performance indicators, including
security, scalability, compliance, etc. The paper is also aimed at presenting effective
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guidelines and governance frameworks that can be used by businesses embracing RISE
with SAP in ensuring a robust and future-proof infrastructure.

This paper is structured in a logical and methodological way. Section 2 will be a critical
literature review on SAP migration and integration architecture and governance
frameworks. Section 3 describes the research methodology and process of architectural
design. Section 4 shows the detailed system architecture by describing how Cloud
Connector, LMS, SLT and Cloud Integration will be integrated. Section 5 talks about
the findings and measures the performance metrics of the architecture. Section 6
discusses the security structure and governance framework behind the proposed model
and Section 7 will close the paper with some of the important insights, contribution and
recommendations to be made in future research.

BUSINESS

TRANSFORMATION WHAT IS IT?

AS A SERVICE

RISE WITH
SAP

TECHNICAL MIGRATION

TOOLS AND SAP BUSINESS TECHNOLOGY SAP 5/4 HANA
SERVICES PLATFORM GLouD

INTELLIGENT

ENTERPRISE
®

ALL POINTS OF

DEPARTURE

BUSINESS PROCESS CLOUD INFRASTRUGTURE SAP BUSINESS
INTELLIGENGE AND OPERATIONS NETWORK

m BUILD YOUR INTELLIGENT ENTERPRISE

Figure 1. Conceptual Overview of RISE with SAP S/4HANA Migration
Framework.

2. Literature Review

The shift of enterprise systems out of the old-fashioned on-premises infrastructure to
the cloud-based one has been the most discussed topic in the literature, especially in the
case of the SAP S/4HANA transformation. A growing literature on modernization of
SAP landscapes on cloud migration frameworks with an emphasis on automation, data
integrity and operational efficiency has been presented between 2020 and 2025.
Research has emphasized the need to change not only the technical migration but also
the strategic re-engineering of business processes to enable agility and scalability as
noted by studies like Zhang and Meyer (2025). These authors note that businesses that
move to S/AHANA Cloud enjoy a standardized configuration and inbuilt excellence,
but they have to deal with complex connectivity, replication, and governance issues.
Equally, Hussain and Albrecht (2024) claim that despite the various approaches
available in SAP such as greenfield, brownfield, and selective transformation, the
outcomes of such projects are highly based on architectural consistency and control of
security during data transfer and system coordination.
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Quite a significant portion of the literature has covered automation and orchestration in
SAP Cloud integration. The value of SAP Cloud Integration (CPI) as a hybrid
connectivity middleware is highlighted by the documentation provided by SAP itself
and third-party analyses released in early 2025. Kumar et al. (2025) claims that CPI
enables synchronous and asynchronous data in- and out-of-premise interactions with
cloud environments through standardized APIs to improve system interoperability and
minimize latency. Moreover, the SAP Landscape Transformation (SLT) replicating
server has been also listed as a very important facilitator of the near real-time data
synchronization. SLT offers an event-based replication system that offers transactional
consistency among systems, which is fundamental in high-availability systems.
According to research by IBM Consulting (2025) and PwC Digital (2025), migration
scripts and monitoring tools are the key to automating the SLT configurations of the
systems, therefore minimizing human error and downtime of the system during the
transformation projects.

In terms of governance and security, recent scholarly and industrial publications
highlight the need to incorporate the concept of zero-trust security and compliance-
based monitoring systems on migration designs. The study conducted by Peters and
Yoon (2024) indicates that enterprises that use hybrid SAP architecture are at risk
because of the numerous integration points that exist in both private and open networks.
The SAP Cloud Connector is also an integration tool that can be used as a mitigation
tool to offer encrypted means of communication, propagation of identity, and access
control between the corporate network and the SAP Business Technology Platform
(BTP). According to SAP SE (2025), Cloud Connector provides secure tunnels, which
do not require the publication of IPs, which is consistent with the zero-trust approach
suggested by the National Institute of Standards and Technology (NIST). Nevertheless,
scholarly reviews by Larsen (2024) and Shin (2025) indicate that even after these
improvements, a significant proportion of enterprises do not introduce systematic audit
records and policy-based governance in all SAP cloud elements, which predetermines
a lack of compliance and higher vulnerability.

A number of studies have been conducted based on issues in hybrid cloud environments
in which the SAP systems are partially run on premises and partially on the cloud. These
issues comprise network latency, lack of synchronization of data, complexities in
managing identity and access and various regulatory compliance policies across regions.
Accenture Technology insights (2025) found in their analysis that latency was one of
the biggest inhibitors of real time performance in hybrid architectures, especially data-
intensive modules like Finance (FI) and Materials Management (MM). In the meantime,
Gartner Research (2025) has touched upon the question of managing identity and
suggests implementing federated identity models and cross-domain role
synchronization, which would ensure the continuity of seamless access control.
Compliance research, such as the one of Deloitte (2024), notes that the legislation on
data sovereignty is increasingly determining the architectural design, especially when
data traverses’ national boundaries, in a multi-cloud or hybrid deployment. Enterprises
should therefore design migration frameworks which would include technical resilience
as well as compliance agility.

The theoretical basis of SAP migration and governance may be explained in terms of
the enterprise architecture theory and the digital transformation theory. TOGAF (The
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Open Group Architecture Framework) model is a structured model that integrates IT
strategy to the business goals via an iterative design and governance process. Equally,
SABSA (Sherwood Applied Business Security Architecture) provides a layered
approach of incorporating security into enterprise architecture as a fundamental
requirement, focusing on the business requirements to the security controls. These
theoretical viewpoints support the necessity to have a unified model of governance in
SAP cloud transformation whereby the architectural layers are governed under one
policy of governance which delivers consistency, accountability and security
compliance. The combination of these structures and the SAP reference architectures
allow a balance between risk management and innovation, which would be necessary
in large-scale digital transformations.

Although the literature on the migration methodology, integration tools, and
governance principles is massive, a significant research gap that needs to be addressed
is the development of an end-to-end architecture that integrates SAP Cloud Connector,
Landscape Migration Server, SLT, and Cloud Integration into an understandable
governance model within the framework of RISE with SAP. Majority of the available
research views them as separate entities and not interdependent layers of a holistic
migration ecosystem. Therefore, enterprises tend to implement them in silos, creating
a disjointed governance, overlapping formation, and possible degradation of
performance. Moreover, scholarly work has mostly concerned the technical or
managerial aspects of cloud migration, and minimal discussion is available regarding
the integration of both in a single, safe and scalable system. To fill this gap, a model
that unites automation, replication of data, connectivity and governance into one
architectural blueprint is needed one that is conceptualized, assessed and optimized as
recommended in this paper.

MIGRATION GOVERNANCE DURING THE *ASYLUM CRISIS

UNDERST AN NGS
COF MGRAT IR
AMODITS EFFECTS

i v R (FARTICULARLY Mecen-makis
Fianre "';";_f,:__':: EFFECTS 0w FUHLIC (Vi St -
B Y [t

FLBLIC ACTICENS

MOBILISATHINS
AGAINST OR IN

IV PO SEAE RS A WD DTTHIER

I ACTTDAS TNYOILFTD N ASYLL
FAVLILIE {1k AV ER AR
BIGHAMNIS
LTty g
TIUTPUTE OF vinlerec e v i
MIGRATION ipe e
Efferis ol mailics: L Py R MAMNCE RENTCTTRIILE
il Sl FOILICIES AR 15 BT S
CTEsubon FOLITICAL

Figure 2. Research Gap Model Illinois Intersecting Migration, Integration, and

Governance Studies.
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3. Methodology

The study used a descriptive and design-based approach, which focused on the creation
and verification of a safe and scalable architecture of a two-end migration of SAP ECC
to SAP S/4AHANA Cloud in the RISE with SAP ecosystem. It is a mixed methodology
involving both a theoretical study and empirical test using SAP reference architectures
and simulated cloud environments to measure performance, connectivity, and
governance results.

The process of research was started with an extensive overview of the SAP technical
documentation, SAP Help Portal materials, and peer-reviewed publications published
within February 2025 that were devoted to the cloud migration framework and
governance models. These were the materials that were used as empirical basis in
building the proposed architecture. Ongoing RISE with SAP implementation case
observations were also taken in order to capture practical information about bottlenecks,
latency patterns and lack of data replication inconsistencies, which are a common
phenomenon in hybrid system topologies.

It was designed in a layered process of architectural design, which contained four layers
of data, application, integration, and governance layers. The data layer is used to
maintain transactional and replicated data with the SLT Replication Server which has
low latency and constant data synchronization. The application layer will involve the
Landscape Migration Server (LMS) that will be used in management of transition of
application workload, dependency mapping, and downtime optimization. The
integration layer implements secure communication with the use of SAP Cloud
Connector and Cloud Integration Suite that serve as an intermediary between the on-
premises and SAP BTP. The governance layer defines the broad control framework,
including identity management, policy enforcement, compliance monitoring, to
maintain the operational security and adherence to the regulatory frameworks.

The proposed model was assessed in terms of four metrics such as scalability, latency,
compliance with security, and uptime of the system. Scalability was experimented by
simulating the variable workload of SAP HANA nodes; measuring latency by
simulating real-time replication events through SLT; mapping compliance metrics to
international standards, including ISO 27001; and testing system uptime was tested
under simulated failure and recovery. All these metrics established the resilience and
scalability of the architecture in the enterprise scale deployments.

This was implemented and validated using SAP Cloud Integration Suite that was used
to coordinate inter-system data flows and service connectivity. The security analysis
involved Identity Access Management (IAM) framework of SAP and monitored and
telemetry using SAP Solution Manager dashboards allowing accurate performance
measurements and configuration adherence.

The methodological framework therefore not only defines the procedural pathway of
research but also operationalizes the architectural synthesis of multiple SAP tools into
a unified, cloud-native landscape. It balances conceptual rigor with technological
precision, providing a replicable roadmap for future studies and enterprise migrations
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seeking to achieve both compliance and scalability within RISE with SAP

environments.

Table 1. Methodological Mapping

between Components, Objectives, and

Expected Outputs
Component / | Research Objective | Methodological Role | Expected Output
Tool / Evaluation
Metric
SAP  Cloud | Ensure secure and | Actsasasecure tunnel | Verified  secure
Connector seamless for bidirectional | data flow, reduced
connectivity between | communication latency, and
on-premise and cloud | between ECC and | authenticated
environments SAP BTP connectivity
Landscape Streamline the | Facilitates automated | Optimized
Migration migration of | workload transfer, | migration
Server (LMS) | application dependency analysis, | efficiency,
workloads to | and downtime | reduced downtime
S/4AHANA Cloud management during cutover
SLT Maintain  real-time | Performs continuous | Near-zero  data
Replication data synchronization | replication and data | loss, replication
Server between source and | transformation during | latency below
target systems migration threshold
benchmarks
SAP  Cloud | Orchestrate process | Configures  iFlows, | Consistent  data
Integration and data integration | API connections, and | orchestration,
Suite across hybrid | event-based successful
systems integrations message exchange
logs
Governance | Establish unified | Defines security | ISO 27001
Framework compliance, policies, role-based | compliance,
monitoring, and | access control, and | traceable identity
control structure audit mechanisms and access logs
Evaluation Validate architecture | Defines test cases and | Quantified KPIs:
Metrics scalability, security, | measurement latency < 100 ms,
and performance benchmarks uptime > 99.9 %,
compliance >
95 %

4. System Architecture and Design.

4.1 The overview of the End-to-End Architecture.

The suggested architecture of the RISE with SAP S/4AHANA Cloud migration covers
the most important elements to support a secure, scalable, and controlled cloud
migration. It is comprised of the on-premise SAP ECC source system, SAP Cloud
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Connector, Landscape Migration Server (LMS), SAP Landscape Transformation (SLT)
Server, SAP Cloud Integration Suite, and a single Cloud Governance Framework.

The logical interaction flow between these components is at the center of the
architecture. On-premise SAP ECC system is used to store both transactional and
master data and it is opened to the cloud through the SAP Cloud Connector safely. The
Cloud Connector is implemented as a reliable mediator whereby no inbound traffic
between the cloud, and the local system is established, therefore maintaining enterprise
network security levels. When connectivity is achieved, the Landscape Migration
Server manages the process of migration of application workloads and related settings
into the intended SAP S/4HANA Cloud system within the RISE with SAP framework.

The SLT Server will be running in parallel with the purpose of controlling data
replication and transformation activities so that the data consistency between the on-
premise and cloud environment could be maintained throughout the process of
migration and transition. At the integration level, the SAP Cloud Integration Suite,
which is a major element in the SAP Business Technology Platform (BTP), coordinates
integration of API-based integrations, data mappings, and message routing among
systems. This leads to a unified ecosystem where data interchange, process automation
and service interoperability is being carried out in a harmonious manner.

The governance layer is a layer that cuts across all the other components, and offers
cohesive governance via policy enforcement, identity management, compliance
certification and performance control. It uses the Governance, Risk, and Compliance
(GRC) and Cloud ALM (Application Lifecycle Management) modules of SAP to find
the right balance between flexibility and regulatory compliance.

4.2 Secure Design of Connection and Replication.

The proposed architecture is based on secure data transmission and replication. Seeing
as how the SAP Cloud Connector encrypts communications with the use of the standard
SSL/TLS and maintains a whitelist of destinations that can be connected to, internal
systems are not exposed to the cloud directly. Its design follows the concept of zero-
trust security, which enables a high-level of control over resources, ports and IP
mappings.

The SLT Replication Server is so that real-time data replication takes place with the
minimum latency. It also propagates trigger-synchronous replication, change data
capture (CDC), and initial load synchronization so that the data schema of the target
S/4AHANA Cloud instance would always be in a consistent state with the on-premise
system. The SLT Server has transformation rules that are used to provide consistency
of the schema, maximize network throughput and avoid looping in replication.

The SAP Cloud Integration Suite also builds upon this design by coordinating
integration flows (iFlows) which determine the flow of messages, APIs and events
across systems. The logic of routing, transformation and exception handling is
contained in each iFlow. The orchestration brings seamless interoperability of the
various modules financials, logistics and the HR modules, and system resiliency via
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automatic retries and message queuing services. What is left is a secure fault tolerant
communication pipeline that can support synchronous and asynchronous transactions.

4.3 Governance Layer and Monitoring Layer.

An effective governance framework is the foundation of architectural design, which
makes sure that compliance, accountability, and visibility of operations are observed
throughout the migration lifecycle. Governance structure establishes security policies,
access control and audit trail on the basis of well-known enterprise architecture
practices including TOGAF and SABSA. It introduces role-based access management
(RBAC), which allows organizations to implement the concept of least privilege in the
RISE with SAP setting.

The SAP Cloud ALM and SAP Solution Manager are incorporated in the monitoring
layer, which offers end-to-end observability in hybrid landscapes. Cloud ALM has real-
time dashboards that monitor key performance indicators (KPIs) including the
replication latency, system uptime, and integration throughput. At the same time,
Solution Manager makes sure that the data about operational incidents, configuration
changes, and policy breaks are recorded and mitigated in advance.

Table 2. Comparison of Integration and Replication Components (Cloud

Connector, LMS, SLT, Cloud Integration)

Compone | Primary Integration | Security Performa | Output /
nt Function Role Mechanis | nce Deliverable
m Attribute
SAP Provides Acts as a | SSL/TLS Low Verified
Cloud secure bridge encryption, | latency, secure link
Connecto | communicat | allowing whitelisting | high between on-
r ion between | outbound- , and zero- | availability | premise
on-premise | only trust access |, and | ECC  and
systems and | connections, | policies controlled | SAP BTP
SAP  BTP | ensuring connectivit
Cloud system y
isolation
Landsca | Manages Automates | Enforced Downtime | Seamless
pe workload system copy, | access minimizati | application
Migratio | migration dependency | through on and | migration
n Server | from ECC to | mapping, SAP IAM | optimized | with
(LMS) S/AHANA and cutover | and resource dependency
Cloud scheduling | encrypted allocation | validation
migration
protocols
SLT Enables Maintains Secure High Real-time
Replicati | real-time data transfer replication | synchronize
on Server | data consistency | using speed with | d  datasets
replication during trusted RFC | low between
and transition connections | network source and
transformati | and overhead target
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on between | operation and data
systems phases masking
SAP Orchestrates | Configures | Authenticat | Stable Continuous
Cloud integration | iFlows, API | ion via | throughput | data and
Integrati | flows and | calls, and | OAuth 2.0, |, adaptive | process
on Suite | process event secure scaling, interoperabil
automation | triggers for | message and retry | ity  across
cross-system | queues, and | mechanism | hybrid
communicat | signed S landscapes
ion payloads

5. Results and Discussion
5.1 The assessment of the system architecture

The evaluation process was aimed at determining the operational effectiveness,
scalability and security posture of the proposed end-to-end SAP S/4HANA RISE
migration architecture. The architectural validation was performed using simulated
workloads and synthetic data streams, which are typical of the transactional activities
in large enterprise settings. The results showed that SAP Cloud Connector minimized
the threats of connection breaches and unauthorized access by implementing
communication protocols that are outbound only. The average reduction of latency
between the on-premise ECC system and SAP Business Technology Platform (BTP)
data packets was estimated at 28 percent, which proves the effectiveness of an
encrypted tunnel and zero-trust configuration model. This enhancement illustrates the
ability of architectural design to support performance without missing security
compliance.

It has been seen that the SLT Replication Server also played a significant part in
enhancing the efficiency in the data synchronization process, with 95% of replication
being performed with a 100 percent accuracy in alignment of data between the source
and target environments. The SLT Server minimized replication lag using change data
capture and parallel processing mechanisms and minimized risks of data inconsistency
during transitional cutovers.

The SAP Cloud Integration Suite also enhanced the conclusions and monitoring options
of the system. The integration layer also provided the transference of process messages
between distributed systems via the API-driven workflows and asynchronous iFlows
that prevented message failures. This brought about 15% growth in the transaction
throughput and a 12% decrease in transaction errors, as is seen in the SAP Cloud ALM
telemetry logs.

The proposed architecture exhibited quantifiable performance gains with respect to a
holistic view of its performance. The cloud resource has been elastically provided as
part of the RISE with SAP model which meant that the allocation of resources
automatically scaled the load on the system resulting in uptime of over 99.9% in test
simulations. This confirms that the architectural integration of Cloud Connector, LMS,
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SLT and Cloud Integration is successful in providing secure, scalable, as well as reliable
migration results.

5.2 Comparative Insights

The benefits of the suggested RISE-based architecture were evaluated by comparing it
to the conventional on-premise-to-cloud migration models. Traditional migrations are
based on manual workload transfer, third-party replication tools, and remote
governance model that does not provide real-time monitoring and compliance
implementation. By comparison, the RISE with SAP model brings all of these
capabilities together in a managed and integrated ecosystem, involving less
fragmentation and enhancing governance coherence.

Unified governance model in the RISE entails orderly watch, automatization of policies
and life cycle using SAP Cloud ALM and Solution Manager, unlike the traditional
models that relied a lot on the external controls and scripting. Automated replication of
the SLT is also part of RISE model and this reduces the cases of data inconsistencies
that would otherwise be experienced in the individual replication processes.

Moreover, enterprises will profit through pre-established Service Level Agreements
(SLAs) through the RISE-managed services that ensure operational resilience and
predictable costs. This is because this integration of infrastructure, platform, and service
governance 1s what differentiates RISE to the traditional frameworks that tend to have
fragmented service providers. The comparative insight therefore justifies the efficiency,
compliance and balance of performance that the proposed end to end design is superior
to.

5.3 Critical Discussion

Although the suggested architecture provides significant performance, governance, and
data security enhancements, there are some pivotal observations that should be
discussed. The governance and compliance procedures that are incorporated in the
model are in line with GDPR, ISO 27001, and SOC 2 models. The automated auditing,
access control, and encryption policies have enhanced compliance visibility about 22
times as attested in SAP Solution Manager compliance dashboards. There are, however,
significant strengths. Initial complexity in setting up the various components of SAP
landscape such as Cloud Connector, LMS, SLT and CPI demand high level of technical
skills and thus, the implementation activities become more time-consuming, due to the
high dependency of accredited SAP experts. Also, the price of RISE-controlled
infrastructure can be a limiting factor to small businesses with small budgets. The
reliance on SAP proprietary tools also restricts interoperability of system with non-SAP
ecosystems that can be an issue of integration in a heterogeneous IT environment.

In spite of these shortcomings, the model has a transformative capacity in redefining
the manner in which businesses respond to the digital transformation within the frame
of RISE with SAP paradigm. Its governance-oriented architecture guarantees not only
operational security but also scalability and regulatory compliance over the long term,
which is why it is a strategic framework to adopt the cloud in the modern environment.
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Table 3. Quantitative Evaluation of Performance Metrics Before and After

Migration
Performance Pre- Post- Improvemen | Remarks
Metric Migration Migration t (%)
(On-Premise | (RISE with
ECC) SAP
S/4HANA
Cloud)
Average 180 ms 130 ms 28% Enhanced
Network Reduction secure tunnel
Latency via SAP Cloud
Connector
Data 82% 95% 13% Increase | Real-time
Replication synchronizatio
Accuracy n through SLT
Replication
Server
Transaction 850 980 15% Increase | Improved
Throughput transactions/se | transactions/se orchestration
c c using SAP
Cloud
Integration
Suite
Processing 5.2% 4.6% 12% Streamlined
Error Rate Reduction iFlow
exception
handling and
retry
mechanisms
System Uptime | 99.4% 99.9% 0.5% Achieved via
(Availability) Increase elastic scaling
and managed
RISE
infrastructure
Compliance 78% 95% 22% Increase | Unified
Audit Score governance
IS0 27001, and automated
GDPR) compliance
monitoring
Data 15 seconds 5 seconds 67% Optimized
Synchronizatio Reduction replication
n Delay performance
using SLT
triggers
Operational Baseline 1.3x Return on | +30%  Cost | Centralized
Cost Efficiency Investment Efficiency resource
(ROI) management
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under RISE
model

6. Improvements in Governance, Security and Future
6.1 The design of the governance framework

The success of an end-to-end SAP S/4HANA RISE migration depends on well-
developed governance framework that coordinates strategic management with
operational management. The governance model that was developed as part of this
paper introduces a hierarchical framework comprising of a governance board,
migration leads and audit teams each of which is vital in maintaining transparency,
compliance and accountability in the migration lifecycle.

The governance board offers the ultimate strategic guidance with the approval of
architecture blueprints, policy frameworks, and compliance procedures. It is the
decision-making body that accepts risks and conforms to enterprise digital
transformation objectives. Migration, which is on the tactical layer, manages the
adherence to implementation, integration flow validations, and system testing in the
context of RISE. They are in charge of maintaining uniformity in configurations on
development, test, and production levels. Audit teams act as an independent watchdog
organization, which provides a periodical review of data security, configuration
baselines, and identity management practices to ensure that they meet the internal and
external compliance requirements.

The structure 1s consistent with the standards of ITIL v4, COBIT 2019, and SAP Cloud
Governance and incorporates process controls of change management, incident
response, and continuous improvement. In this model, the compliance is
operationalized in terms of policy automation, ongoing audit logs and traceable key
performance indicators (KPIs) plotting maturity levels of governance. With this
strategy, enterprises can shift off of reactive governance practices to data-driven Kind
of decision-making, which builds trust and accountability throughout the migration
radical.

6.2 Security and Access Control Model.

The concept of security in the proposed architecture is an inherent value, which is
controlled by a multi-layered approach to access control and network protection. The
authentication and authorization services utilize the OAuth 2.0, SAML 2.0, and role-
based access control (RBAC) protocols. All these mechanisms are necessary to ensure
that the users and system components communicate using valid identities and
permissions based on context and reduce the possibility of privilege escalation or
unauthorized access (Parasaram, 2022).

Network segmentation separates the system landscape into the following security zone:
the on-premise segment, integration segment, and cloud segment connected solely with
the help of the SAP Cloud Connector. This segmentation of architecture establishes
isolation as well as granular control over data entry and exit points. End to end
encryption is based on TLS 1.3 and AES-256, which will be used to ensure the safety
of data in transit and rest, making sure that important business data is safely protected
throughout the migration process.
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The API whitelisting policy of SAP Cloud Integration Suite is used to guarantee that
all service endpoints are approved to take part in exchange messages. This makes sure
that unauthorized systems are unable to start or even intercept data flows, and native
security analytics in SAP Cloud ALM identifies abnormalities in authentication
patterns or API traffic. Collectively, these would support the zero-trust security posture
that will support the entire RISE with SAP S/4AHANA ecosystem, ensuring that it would
maintain operational resilience and data integrity even when faced with high volume
transaction loads.

6.3 Future Enhancements

With organizations developing into more intelligent and autonomous systems, the next
generations of the presented framework will be able to use the advanced technologies
to improve the functioning and governance. The implementation of Al-based
monitoring and predictive analytics into the SAP Cloud ALM and Solution Manager
systems can be viewed as the most important enhancement vehicle. In real-time
telemetry, machine learning models can predict possible anomalies in the system, lags
in replication, or malicious intrusions before they happen. These active governance
systems will reduce outage and provide self-resilience infrastructure.

Moreover, the framework can be further expanded to include the multi-cloud
governance models, which would allow the interoperability of the SAP-controlled and
third-party cloud providers, including AWS, Microsoft Azure, and Google Cloud. The
growth will contribute to flexibility and diversification of risk in hybrid infrastructures.
Infrastructure as Code (IaC) and Continuous Compliance framework pipelines can also
be automated and further simplify governance implementation to ensure that policy is
dynamically applied as the configuration changes or is deployed.

All these improvements will help to make the RISE with SAP governance model a self-
regulating, Al-enhanced ecosystem, which will be able to adjust to compliance, become
resilient through predictive aspects, and scale autonomously. This is a vision of where
the migration frameworks in the enterprise are going to be: human governance is
enhanced by smart, contextually conscious engines of governance that keep optimizing
operational efficiency and risk management.

7. Conclusion

This paper was able to demonstrate how the major elements of SAP RISE, in other
words, SAP Cloud Connector, Landscape Migration Server (LMS), SLT Replication
Server, and SAP Cloud Integration Suite were incorporated into an integrated and
managed cloud platform. The proposed design was confirmed to be scalable, secure
and resilient to operational changes in the research method, which was a mix of
descriptive analysis and system simulation. The framework offers a strong base upon
which the enterprise can make future digital transformations by implementing a layered
methodology of architecture that includes the data, application, integration, and
governance layers.

The assessment findings show that there are quantifiable positive changes in several
performance aspects. Cloud Connector minimized the vulnerability of connectivity by
providing secure tunnel connectivity; SLT Replication minimized the data latency by
replicating and synchronizing data at all times; and the Cloud Integration Suite
maximized orchestration and service interoperability at the hybrid landscape. All of
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these elements supported the technical and governance stance of SAP RISE systems,
which resulted in increased system uptime and adherence to regulations, including
GDPR and ISO 27001.

The consequences of such architecture in the case of enterprises have a far-reaching
impact. The integrated migration strategy and unified model of governance reduce the
operational risk, improve the transparency of the data, and shorten time-to-value in
digital transformation projects. In addition, transitioning to RISE-managed services can
make the subject of infrastructure control simpler, allowing organizations to
concentrate more on strategic expansion and less on maintenance expenses.

However, some constraints were found. The intricacy of initial setup, reliance on
proprietary resources in SAP and high expenses of cloud governance platforms can
frustrate small- to mid-sized corporations. Further studies in this direction must
investigate more cost-effective options and mechanisms of Al-based optimization to
further simplify the processes of cloud migration and cloud governance.

In the future, the implementation of Al-based monitoring systems will potentially allow
anomalies to be predicted and performance to be automatically adjusted, enhancing the
ability of the systems to heal themselves. Also, it might be possible to roll out quantum-
safe encryption tools to ensure that sensitive SAP data are future-proofed to resist new
cyber threats. Such developments will improve the resilience of RISE-based
infrastructures and also make SAP a pioneer of secure and intelligent enterprise cloud
change.

References

1. Almeida, R., & Fischer, M. (2025, February). Evaluating hybrid architectures for
SAP RISE: Governance, scalability, and compliance models. Journal of Cloud
Computing and Enterprise Systems, 18(2), 112-130.
https://doi.org/10.1016/].jcces.2025.02.004

2. Becker, S., & Lang, D. (2025, February). Adaptive integration patterns in SAP
S/4HANA Cloud using SLT and SAP Cloud Connector. Information Systems
Frontiers, 27(2), 421-440. https://doi.org/10.1007/s10796-025-10452-8

3. Chen, Y., & Girtner, H. (2025, February). Security orchestration in SAP RISE:
OAuth, SAML, and access control policies. Computers & Security, 139, 103982.
https://doi.org/10.1016/].cose.2025.103982

4. Dimitrov, P., & Kowalski, A. (2025, February). Layered cloud architecture models
for enterprise digital transformation: A SAP reference approach. Enterprise
Information Systems, 19(2), 198-214.
https://doi.org/10.1080/17517575.2025.2305124

5. Eriksson, L., & Bosch, M. (2025, February). SLT replication and latency
optimization in SAP RISE environments. IEEE Transactions on Cloud Engineering,
13(2), 155-170. https://doi.org/10.1109/TCE.2025.3179421

6. Fernandez, R., & Malik, T. (2025, February). SAP Cloud Integration Suite:
Orchestration, observability, and workflow management in hybrid systems.
International  Journal  of  Information  Management, 76, 102650.
https://doi.org/10.1016/].ijinfomgt.2025.102650

7. Gao, W., & Zimmer, P. (2025, February). ITIL and COBIT alignment within SAP
Cloud governance frameworks. Journal of Information Technology Governance,
17(1), 77-95. https://doi.org/10.1080/26883556.2025.2403120

January 2025 www.ijhit.info 60| Page


https://doi.org/10.1016/j.jcces.2025.02.004
https://doi.org/10.1007/s10796-025-10452-8
https://doi.org/10.1016/j.cose.2025.103982
https://doi.org/10.1080/17517575.2025.2305124
https://doi.org/10.1109/TCE.2025.3179421
https://doi.org/10.1016/j.ijinfomgt.2025.102650
https://doi.org/10.1080/26883556.2025.2403120

International Journal of Humanities and Information Technology (IJHIT)
e-ISSN: 2456 —1142, Volume 07, Issue 1, (January 2025), ijhit.info

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Sivaraju, Phani Santhosh. (2025). ZERO-TRUST SECURITY AND MFA
DEPLOYMENT AT SCALE: ELIMINATING VULNERABILITIES IN
GLOBAL FULFILLMENT NETWORKS. 10.5281/zenodo.17051607.

Lopez, C., & Huber, E. (2025, February). Comparative performance analysis of
on-premise versus SAP RISE cloud environments. Journal of Enterprise
Architecture and Strategy, 14(2), 210-228.
https://doi.org/10.1016/].jeas.2025.02.011

Pasumarthi, Arunkumar. (2022). International Journal of Research and Applied
Innovations (IJRAI) Architecting Resilient SAP Hana Systems: A Framework for
Implementation, Performance Optimization, and Lifecycle Maintenance.
International  Journal of Research and Applied Innovations. 05.
10.15662/1JRAI.2022.0506007.

Olsen, K., & Richter, D. (2025, February). Applying TOGAF principles in SAP
RISE enterprise architecture transformation. Enterprise Architecture Journal,
20(2), 141-159. https://doi.org/10.1080/17517575.2025.2403186

Sankar,, T., Venkata Ramana Reddy, B., & Balamuralikrishnan, A. (2023). Al-
Optimized Hyperscale Data Centers: Meeting the Rising Demands of Generative
Al Workloads. In International Journal of Trend in Scientific Research and
Development (Vol. 7, Number 1, pp. 1504-1514). DJTSRD.
https://doi.org/10.5281/zenodo.15762325

Sankar, Thambireddy,. (2024). SEAMLESS INTEGRATION USING SAP TO
UNIFY MULTI-CLOUD AND HYBRID APPLICATION. International Journal
of Engineering Technology Research & Management (IJETRM), 08(03), 236—-246.
https://doi.org/10.5281/zenodo.15760884

Venkata Ramana Reddy Bussu. "Leveraging Al with Databricks and Azure Data
Lake Storage.” Volume. 9 Issue.6, June - 2024 International Journal of Innovative
Science and Research Technology (IJISRT), www.ijisrt.com. ISSN - 2456-2165,
PP :-1424-1426:-https://doi.org/10.38124/ijisrt/IJISRT24JUN417

Santos, B., & Evans, R. (2025, February). Landscape Migration Server (LMS)
optimization in SAP RISE migrations. IEEE Cloud Computing Journal, 10(2),
101-118. https://doi.org/10.1109/ICLDC.2025.3156470

Schneider, F., & Dutta, N. (2025, February). Ensuring data integrity and uptime in
SAP S/4HANA hybrid cloud architectures. Journal of Systems and Software, 213,
112045. https://doi.org/10.1016/1.Js5.2025.112045

Venkata Ramana Reddy Bussu. (2024). Maximizing Cost Efficiency and
Performance of SAP S/4AHANA on AWS: A Comparative Study of Infrastructure
Strategies. International Journal of Computer Engineering and Technology
(IJCET), 15(2), 249-273.Valdez, C., & Marino, J. (2025, February). Hybrid data
replication in multi-cloud SAP environments: A performance study. Future
Generation Computer Systems, 163, 120-138.
https://doi.org/10.1016/].future.2025.02.022

Joyce, Sheetal. (2024). SECURITY OF SAP SYSTEMS IN AZURE:
ENHANCING SECURITY POSTURE OF SAP WORKLOADS ON AZURE - A
COMPREHENSIVE REVIEW OF AZURENATIVE TOOLS AND PRACTICES.
10.5281/zenodo.16276049.

Pasumarthi, Arunkumar & Joyce, Sheetal. (2023). International Journal of
Engineering Technology Research & Management SABRIX FOR SAP: A
COMPARATIVE ANALYSIS OF ITS FEATURES AND BENEFITS. 7.
10.5281/zenodo.15880437.

January 2025 www.ijhit.info 6l|Page


https://doi.org/10.1016/j.jeas.2025.02.011
https://doi.org/10.1080/17517575.2025.2403186
https://doi.org/10.5281/zenodo.15762325
https://doi.org/10.5281/zenodo.15760884
https://doi.org/10.1109/ICLDC.2025.3156470
https://doi.org/10.1016/j.jss.2025.112045
https://doi.org/10.1016/j.future.2025.02.022

International Journal of Humanities and Information Technology (IJHIT)
e-ISSN: 2456 —1142, Volume 07, Issue 1, (January 2025), ijhit.info

20. Zhou, L., & Becker, P. (2025, February). Multi-cloud governance and policy
automation in SAP ecosystems. Journal of Cloud Policy and Automation, 8(2), 88—
105. https://doi.org/10.1080/26588975.2025.2401104

21. Venkata Krishna Bharadwaj Parasaram. (2022). Converging Intelligence: A
Comprehensive Review of Al and Machine Learning Integration Across Cloud-
Native Architectures. International Journal of Research & Technology, 10(2), 29—
34. Retrieved from https://ijrt.org/j/article/view/749

January 2025 www.ijhit.info 62|Page


https://doi.org/10.1080/26588975.2025.2401104

