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Abstract / Executive Summary

Actificial Intelligence (Al) is fundamentally transforming enterprise architecture by evolving from a supporting technology
into a foundational capability embedded across business processes, applications, enterprise data, decision-making, customer
engagement, and digital operations. Traditional enterprise architectures were designed primarily for transactional systems,
process automation, and information management. However, the emergence of Generative Al, Large Language Models
(LLMs), Agentic Al, Retrieval-Augmented Generation (RAG), Knowledge Graphs, and autonomous business services
requires organizations to rethink enterprise architecture from an Al-first perspective. Future intelligent enterprises must adopt
Al-native architectures that integrate Aurtificial Intelligence into every architectural layer while ensuring governance,
security, explainability, scalability, interoperability, and continuous innovation.

This research article proposes the Al-Native Enterprise Architecture Framework (AINEAF), a comprehensive enterprise
architecture framework that integrates the SAP Enterprise Architecture Framework (SAP EAF), TOGAF®, SAP Business
Technology Platform (SAP BTP), SAP Al Foundation, SAP Al Core, SAP Al Launchpad, SAP Business Data Cloud, SAP
Datasphere, SAP Integration Suite, SAP HANA Cloud, SAP Analytics Cloud, Platform Engineering, DevSecOps,
Responsible Al, and enterprise governance into a unified architectural model for intelligent enterprises.

Unlike conventional enterprise architectures that incorporate Al as an isolated application layer, the proposed framework
positions Artificial Intelligence as an architectural capability spanning business architecture, application architecture,
enterprise data, integration, cloud platforms, security, operations, governance, and business value realization. The framework
introduces an Al-native operating model that aligns enterprise strategy, business capabilities, enterprise data, Al lifecycle
management, organizational readiness, governance, and continuous optimization within a single enterprise architecture.

The proposed Al-Native Enterprise Architecture Framework enables organizations to accelerate digital transformation,
modernize legacy architectures, improve business agility, strengthen governance, increase Al adoption, optimize enterprise
operations, reduce technology complexity, enhance customer experience, and establish sustainable intelligent enterprises
capable of continuously evolving with future Al innovations.

Keywords

Al-Native Enterprise Architecture, Enterprise Architecture, Artificial Intelligence, SAP Enterprise Architecture Framework,
SAP Business Technology Platform, SAP Al Foundation, SAP Business Data Cloud, SAP Datasphere, TOGAF®,
Generative Al, Large Language Models, Agentic Al, Enterprise Governance, Responsible Al, Platform Engineering,
DevSecOps, Digital Transformation, Intelligent Enterprise, Cloud-Native Architecture.

Introduction

Actificial Intelligence has become one of the most influential technological innovations driving enterprise transformation.
Organizations worldwide are embedding Al into customer engagement, enterprise resource planning, finance, procurement,
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manufacturing, supply chain management, human resources, analytics, cybersecurity, and executive decision-making. The
rapid evolution of

Generative Al, Large Language Models (LLMs), Retrieval-Augmented Generation (RAG), Al copilots, autonomous agents,
and enterprise reasoning systems has expanded the role of Artificial Intelligence beyond traditional analytics into intelligent
enterprise operations.

Traditional Enterprise Architecture frameworks were designed to govern business processes, enterprise applications,
enterprise information, technology infrastructure, and organizational transformation. While these architectures remain
valuable, they were developed before Artificial Intelligence became a core enterprise capability. As organizations
increasingly depend on Al-driven automation, predictive intelligence, semantic enterprise data, digital assistants,
autonomous decision-making, and intelligent business services, traditional architectures become insufficient for managing
Al-native enterprises.

Many organizations currently implement Al through isolated projects that lack enterprise-wide governance, standardized
architecture, reusable services, semantic enterprise information, organizational readiness, Al lifecycle management, or
continuous value measurement. These fragmented implementations create duplicated investments, inconsistent Al
governance, integration complexity, security concerns, poor data quality, limited explainability, operational inefficiencies,
and uncertain business value.

An Al-native enterprise requires a fundamentally different architectural approach where Artificial Intelligence becomes an
integrated architectural capability rather than an independent application. Enterprise Architecture must evolve to incorporate
Al strategy, Al governance, Al lifecycle management, enterprise data products, semantic business models, Knowledge
Graphs, cloud-native engineering, Platform Engineering, DevSecOps, Responsible Al, operational intelligence, and
continuous enterprise optimization. The Al-Native Enterprise Architecture Framework proposed in this paper addresses
these challenges by providing a comprehensive enterprise architecture model supporting sustainable Al transformation.

Business Problem

Despite substantial investments in Artificial Intelligence, many organizations struggle to transform isolated Al initiatives
into enterprise-wide capabilities that consistently deliver measurable business outcomes. Al projects frequently originate
within individual departments using different technologies, governance models, enterprise data sources, implementation
methodologies, and operational practices. Without a unified Enterprise Architecture, organizations experience fragmented
Al ecosystems, duplicated investments, inconsistent governance, integration challenges, limited interoperability, increased
operational complexity, and reduced business value.

One of the primary challenges is that conventional Enterprise Architecture frameworks treat Artificial Intelligence as another
business application rather than recognizing Al as an enterprise capability that fundamentally changes how organizations
operate, make decisions, manage information, engage customers, and execute business processes. As a result, Al
implementations often remain disconnected from enterprise strategy, business capability planning, enterprise governance,
financial management, organizational transformation, and executive decision-making.

Enterprise information presents another major challenge. Artificial Intelligence requires trusted, high-quality, semantically
consistent enterprise data, yet many organizations continue operating with fragmented databases, duplicated information,
inconsistent metadata, isolated analytical platforms, poor master data quality, and limited business context. Without
enterprise semantic models,

Knowledge Graphs, metadata repositories, enterprise data products, and governed business information, Al systems struggle
to provide accurate, explainable, and trustworthy recommendations.

Organizations also encounter governance and operational challenges. Al introduces new requirements for Responsible Al,
explainability, model lifecycle management, prompt governance, Al safety, security, regulatory compliance, workforce
enablement, cloud-native engineering, and continuous monitoring. Existing enterprise governance structures rarely address
these Al-specific requirements comprehensively, creating risks associated with ethics, compliance, operational resilience,
cybersecurity, and organizational adoption.

These challenges demonstrate the need for an Al-native Enterprise Architecture that positions Artificial Intelligence as a
foundational architectural capability spanning business strategy, enterprise data, governance, cloud platforms, integration,
security, organizational transformation, and business value realization.

Business Requirements

An Al-Native Enterprise Architecture must establish a comprehensive enterprise operating model supporting the complete
lifecycle of Artificial Intelligence from strategic planning through continuous optimization. Enterprise Al initiatives should
align directly with corporate strategy, business capabilities, customer value, operational excellence, financial objectives,
sustainability goals, regulatory obligations, innovation priorities, and digital transformation programs.
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Enterprise Architecture should provide standardized governance defining executive accountability, Al ownership,
architecture principles, implementation standards, lifecycle management, organizational roles, financial governance,
business capability alignment, technology standards, and performance measurement. Al adoption should follow consistent
architecture reviews, governance approvals, business capability assessments, investment evaluations, Responsible Al
validation, security assessments, and operational readiness reviews before deployment.

Enterprise data must become Al-ready through semantic business models, enterprise data products, metadata repositories,
Master Data Governance, Knowledge Graphs, vector databases, enterprise catalogs, trusted business information, and
standardized enterprise data governance. High-quality enterprise information enables Al systems to generate accurate,
explainable, trustworthy, and business-relevant intelligence.

Technology platforms should support cloud-native engineering, Kubernetes, Platform Engineering, Infrastructure as Code,
DevSecOps, API-first integration, event-driven architecture, Al lifecycle management, observability, automated governance,
High Availability, Disaster Recovery, operational analytics, and continuous optimization. Workforce enablement,
organizational change management, Al literacy, executive sponsorship, Al Centers of Excellence, adoption measurement,
and continuous learning must be integrated throughout the Al-native transformation journey to ensure successful enterprise
adoption.

SAP Technology Overview

SAP Business Technology Platform provides the enterprise technology foundation supporting Al- native enterprise
architectures by integrating Artificial Intelligence, enterprise data management,

cloud-native engineering, enterprise integration, governance, business intelligence, lifecycle management, and digital
innovation into a unified cloud platform.

SAP Al Foundation delivers enterprise Al capabilities including Large Language Models, Retrieval- Augmented Generation,
conversational Al, recommendation services, document intelligence, Al orchestration, semantic reasoning, explainability
services, Responsible Al validation, prompt management, intelligent automation, enterprise search, and business process
intelligence. SAP Al Core manages Al execution through distributed inference, GPU orchestration, workload scheduling,
deployment automation, lifecycle governance, experiment tracking, model versioning, cloud-native execution, resource
optimization, and operational analytics. SAP Al Launchpad centralizes Al governance through Al inventories, lifecycle
dashboards, deployment monitoring, executive reporting, Al catalogs, operational analytics, governance repositories, and
adoption measurement.

SAP Business Data Cloud establishes trusted enterprise information using enterprise data products, semantic business
models, metadata repositories, Master Data Governance, Knowledge Graphs, vector databases, business intelligence,
lifecycle governance, enterprise catalogs, and Al-ready enterprise information. SAP Datasphere provides semantic modeling,
virtualization, federation, analytical services, metadata management, vector-enabled business context, enterprise information
sharing, and enterprise-wide analytical consistency. SAP HANA Cloud supports graph analytics, predictive analytics, vector
search, spatial analytics, semantic processing, transactional workloads, and enterprise-scale analytical processing.

SAP Integration Suite enables enterprise interoperability through Cloud Integration, APl Management, SAP Event Mesh,
Enterprise Messaging, Integration Advisor, Open Connectors, Trading Partner Management, hybrid integration,
communication analytics, intelligent routing, API governance, and event-driven enterprise communication. SAP Analytics
Cloud delivers executive dashboards, Al adoption scorecards, governance analytics, predictive analytics, workforce
analytics, financial reporting, operational intelligence, and enterprise performance management. SAP Cloud ALM provides
centralized monitoring, observability, Al telemetry, predictive diagnostics, governance reporting, SLA management,
operational intelligence, service health monitoring, and enterprise lifecycle management. SAP Cloud Identity Services
establish authentication, authorization, identity governance, adaptive authentication, federation, lifecycle management,
centralized access governance, and enterprise security.

Architecture Overview

The Al-Native Enterprise Architecture Framework follows a layered, business-driven, Al-first architectural model where
Actificial Intelligence becomes an enterprise capability integrated across every architectural domain rather than existing as
an isolated technology layer. The architecture begins with the Enterprise Strategy Layer, defining Al vision, business
objectives, innovation strategy, digital transformation priorities, financial goals, sustainability objectives, organizational
capabilities, workforce transformation, and enterprise value realization.

The Enterprise Governance Layer establishes Enterprise Architecture Review Boards, Al Governance Councils, Al Centers
of Excellence, Business Transformation Offices, Change Management Offices, Portfolio Governance Committees, Financial
Governance Boards, Risk Management Offices, and Executive Steering Committees responsible for governing enterprise Al
adoption.
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The Business Capability Layer aligns Al with business capabilities, value streams, customer journeys, business processes,
organizational functions, executive priorities, workforce enablement, and continuous innovation. The Enterprise Al Layer
coordinates Al lifecycle management, Al strategy execution, Responsible Al, adoption analytics, maturity assessments,
business capability planning, Al governance, executive dashboards, KPl management, and continuous optimization.

The Application Layer integrates SAP S/AHANA, SAP Customer Experience, SAP SuccessFactors, SAP Ariba, SAP Al
Foundation, SAP Al Core, SAP Al Launchpad, SAP Business Data Cloud, SAP Datasphere, SAP HANA Cloud, SAP
Analytics Cloud, SAP Build, enterprise Al services, APIs, and intelligent business applications. The Enterprise Data Layer
provides enterprise data products, semantic business models, metadata repositories, Knowledge Graphs, vector databases,
Master Data Governance, business intelligence, operational analytics, and trusted enterprise information. The Integration
Layer standardizes enterprise communication using SAP Integration Suite, APl Management, SAP Event Mesh, Enterprise
Messaging, hybrid integration, and cloud-native APIs. The Cloud Platform Layer provides SAP Business Technology
Platform, Cloud Foundry Runtime, Kubernetes, Platform Engineering, DevSecOps, Infrastructure as Code, GitOps,
observability, High Availability, Disaster Recovery, automation, and intelligent cloud operations.

Architecture Principles

The Al-Native Enterprise Architecture Framework is governed by principles ensuring Aurtificial Intelligence remains
business-driven, explainable, secure, scalable, interoperable, resilient, and continuously optimized. Al First establishes
Acrtificial Intelligence as a foundational enterprise capability embedded throughout every architectural layer. Business Value
First requires every Al initiative to contribute directly to measurable business outcomes, customer value, operational
excellence, financial performance, innovation, and sustainability. Enterprise Architecture First ensures compliance with SAP
Enterprise Architecture Framework (SAP EAF), TOGAF®, enterprise governance, architecture standards, business
capability models, and technology principles.

Enterprise Data First positions trusted business information, enterprise data products, semantic business models, metadata
repositories, Knowledge Graphs, and governed enterprise information as the foundation supporting enterprise Al. Cloud-
Native First promotes Kubernetes, Platform Engineering, Infrastructure as Code, DevSecOps, APIs, automation, event-
driven architecture, and intelligent cloud operations. Responsible Al by Design embeds fairness, transparency,
explainability, accountability, privacy, Al safety, and human oversight throughout the Al lifecycle. Continuous Learning
and Optimization ensures enterprise Al evolves through governance reviews, workforce enablement, operational analytics,
Al maturity assessments, executive reporting, and continuous innovation.

Enterprise Architecture Framework (SAP EAF & TOGAF)

The Al-Native Enterprise Architecture Framework is governed through the integrated application of the SAP Enterprise
Architecture Framework (SAP EAF) and TOGAF®, providing a structured methodology for planning, governing,
implementing, operating, and continuously evolving Al-native intelligent enterprises. SAP EAF extends TOGAF by
incorporating SAP-specific guidance for intelligent enterprises, cloud-native architectures, business capability planning,
enterprise integration, reusable architecture services, governance, Al-enabled business transformation, and digital
innovation.

Business Architecture aligns Al with enterprise strategy, business capabilities, value streams, customer journeys,
organizational structures, workforce transformation, financial objectives, operational priorities, sustainability initiatives, and
business process optimization. Application Architecture standardizes enterprise Al services supporting SAP S/4AHANA, SAP
Customer Experience, SAP SuccessFactors, SAP Business Data Cloud, SAP Datasphere, SAP Al Foundation, SAP Al Core,
SAP Al Launchpad, SAP Integration Suite, SAP Analytics Cloud, and intelligent enterprise applications. Data Architecture
establishes semantic business models, enterprise data products, metadata repositories, Master Data Governance, Knowledge
Graphs, vector databases, enterprise catalogs, Al- ready business information, and trusted enterprise intelligence.
Technology Architecture defines SAP Business Technology Platform, Cloud Foundry Runtime, Kubernetes, SAP Cloud
Identity Services, Platform Engineering, DevSecOps, Infrastructure as Code, networking, observability, High Availability,
Disaster Recovery, automation, and enterprise cloud operations.

The TOGAF Architecture Development Method (ADM) governs Al-native transformation through Architecture Vision,
Business Architecture, Information Systems Architecture, Technology Architecture, Opportunities and Solutions, Migration
Planning, Implementation Governance, and Architecture Change Management. Continuous architecture governance ensures
Al-native enterprise architecture remains aligned with enterprise strategy, business capability evolution, governance policies,
operational excellence, regulatory compliance, organizational readiness, and sustainable intelligent enterprise
transformation.

Reference Architecture

The Al-Native Enterprise Architecture Framework (AINEAF) adopts a business-driven, cloud-native, Al-first reference
architecture that positions Artificial Intelligence as a foundational capability integrated across every enterprise architecture
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layer. Unlike conventional enterprise architectures that treat Al as an isolated application or analytics component, the
proposed framework embeds Al into business strategy, enterprise governance, business capabilities, applications, enterprise
data, integration, security, cloud platforms, operations, and business value realization. The architecture establishes a unified
enterprise ecosystem where Al continuously supports business decision-making, intelligent automation, predictive analytics,
enterprise knowledge management, customer engagement, operational optimization, and innovation.

The architecture begins with the Enterprise Strategy Layer, where executive leadership defines Al vision, enterprise
objectives, digital transformation strategy, innovation priorities, sustainability goals, business capabilities, investment
portfolios, organizational transformation, and measurable business outcomes. The Enterprise Governance Layer establishes
Enterprise Architecture Review Boards, Al Governance Councils, Al Centers of Excellence, Portfolio Governance Boards,
Change Management Offices, Risk Management Committees, Financial Governance Boards, and Executive Steering
Committees responsible for governing Al-enabled enterprise transformation.

The Business Capability Layer aligns Aurtificial Intelligence with business capabilities, value streams, customer journeys,
organizational functions, workforce transformation, intelligent business services, operational excellence, and strategic
priorities. The Al Intelligence Layer provides Al lifecycle management, Generative Al, Large Language Models, Retrieval-
Augmented Generation, Agentic Al, enterprise reasoning, semantic intelligence, Al orchestration, Al governance, adoption
analytics, KPI management, maturity assessment, and continuous optimization.

The Application Layer integrates SAP S/4AHANA, SAP Customer Experience, SAP SuccessFactors, SAP Ariba, SAP
Business Data Cloud, SAP Datasphere, SAP HANA Cloud, SAP Al Foundation, SAP Al Core,

SAP Al Launchpad, SAP Analytics Cloud, SAP Build, intelligent enterprise applications, Al copilots, APIs, and cloud-
native business services. The Enterprise Data Layer provides enterprise data products, semantic business models, metadata
repositories, Master Data Governance, Knowledge Graphs, vector databases, enterprise catalogs, operational intelligence,
business analytics, and trusted enterprise information. The Integration Layer standardizes enterprise communication using
SAP Integration Suite, APl Management, SAP Event Mesh, Enterprise Messaging, hybrid integration, event-driven
architecture, and API-first enterprise services. The Cloud Platform Layer provides SAP Business Technology Platform,
Cloud Foundry Runtime, Kubernetes (Kyma Runtime), Platform Engineering, DevSecOps, Infrastructure as Code, GitOps,
observability, High Availability, Disaster Recovery, enterprise cloud operations, and intelligent workload orchestration.
Cross-cutting services include Responsible Al, Zero Trust Security, Identity and Access Management, enterprise
governance, compliance, monitoring, operational intelligence, business analytics, resilience engineering, executive
reporting, and continuous enterprise optimization.

Solution Components

The Al-Native Enterprise Architecture Framework integrates SAP technologies and cloud-native capabilities that
collectively establish an intelligent enterprise platform supporting Al-driven business transformation, enterprise governance,
operational excellence, and continuous innovation. SAP Business Technology Platform serves as the enterprise foundation
providing Artificial Intelligence, enterprise integration, business data management, cloud-native engineering, governance
automation, lifecycle management, analytics, security, operational intelligence, and enterprise application development.

SAP Al Foundation delivers enterprise Al services including Large Language Models, conversational Al, Retrieval-
Augmented Generation, recommendation services, document intelligence, semantic reasoning, explainability, Responsible
Al validation, Al orchestration, prompt management, enterprise search, intelligent automation, and business process
intelligence. SAP Al Core provides distributed Al execution, GPU orchestration, deployment automation, workload
scheduling, lifecycle governance, model versioning, cloud-native execution, resource optimization, experiment tracking,
operational analytics, and enterprise Al scalability. SAP Al Launchpad centralizes Al governance by managing Al
inventories, lifecycle dashboards, deployment monitoring, governance reporting, executive scorecards, Al catalogs,
operational analytics, and enterprise Al management.

SAP Business Data Cloud establishes trusted enterprise information using enterprise data products, semantic business
models, metadata repositories, enterprise catalogs, Master Data Governance, Knowledge Graphs, vector databases, lifecycle
governance, business intelligence, and Al-ready enterprise information. SAP Datasphere supports semantic modeling,
virtualization, federation, metadata management, vector-enabled business context, enterprise information sharing, and
governed analytical services. SAP HANA Cloud enables graph analytics, predictive analytics, vector search, spatial
processing, semantic intelligence, transactional workloads, and enterprise-scale analytical computing.

SAP Integration Suite provides Cloud Integration, APl Management, SAP Event Mesh, Enterprise Messaging, Integration
Advisor, Open Connectors, Trading Partner Management, hybrid integration, APl governance, communication analytics,
intelligent routing, and enterprise interoperability. SAP Analytics Cloud delivers executive dashboards, Al adoption
scorecards, governance analytics, workforce analytics, financial reporting, predictive intelligence, business performance
management,
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operational intelligence, and enterprise transformation analytics. SAP Cloud ALM provides centralized monitoring,
observability, predictive diagnostics, Al telemetry, service health analytics, governance reporting, lifecycle management,
operational intelligence, and SLA monitoring. SAP Cloud Identity Services establish centralized authentication,
authorization, adaptive authentication, identity governance, federation, lifecycle management, access governance, and
enterprise security. Cloud Foundry Runtime, Kubernetes, Platform Engineering, Infrastructure as Code, GitOps, DevSecOps,
workload orchestration, cloud-native development, developer portals, and automation collectively provide the technology
foundation supporting Al-native enterprises.

Integration Architecture

The Integration Architecture establishes secure, API-first, event-driven, cloud-native communication enabling Artificial
Intelligence to operate seamlessly across enterprise applications, business processes, Al platforms, enterprise data
repositories, governance systems, cloud infrastructure, executive dashboards, external services, APIs, 10T platforms, and
partner ecosystems. The architecture ensures interoperability while maintaining governance, scalability, resilience, security,
operational intelligence, and continuous enterprise transformation.

SAP Integration Suite functions as the enterprise integration backbone using Cloud Integration, APl Management, SAP
Event Mesh, Enterprise Messaging, Open Connectors, Integration Advisor, Trading Partner Management, SAP Cloud
Connector, hybrid connectivity, communication analytics, intelligent routing, APl governance, and enterprise
interoperability. Enterprise applications including SAP S/AHANA, SAP Customer Experience, SAP SuccessFactors, SAP
Ariba, SAP Business Data Cloud, SAP Datasphere, SAP HANA Cloud, SAP Al Foundation, SAP Al Core, SAP Al
Launchpad, SAP Analytics Cloud, SAP Build, Al copilots, SaaS applications, governance repositories, enterprise portals,
cloud- native services, external APIs, and third-party enterprise systems exchange business information using standardized
integration services.

API Management governs authentication, authorization, throttling, lifecycle management, policy enforcement, developer
engagement, API analytics, governance compliance, security validation, and enterprise interoperability. Cloud Integration
performs protocol transformation, payload conversion, workflow orchestration, intelligent routing, business synchronization,
exception handling, secure communication, hybrid integration, and business process integration. SAP Event Mesh enables
asynchronous communication through publish-subscribe messaging, Al lifecycle events, governance notifications,
operational alerts, business events, enterprise orchestration, workload balancing, and resilient event distribution. Enterprise
Messaging provides guaranteed message delivery, retry management, queue persistence, communication resilience, event
durability, fault tolerance, and enterprise-scale messaging. Integration governance standardizes reusable APIs, metadata
services, event schemas, lifecycle management, enterprise monitoring, analytics, and interoperability across the intelligent
enterprise.

Security Architecture

The Security Architecture protects Al-native enterprise platforms through a comprehensive defense- in-depth approach that
secures enterprise applications, Al models, enterprise data, cloud-native infrastructure, APIs, governance repositories,
executive dashboards, business intelligence platforms, metadata repositories, Knowledge Graphs, operational analytics,
enterprise workloads, workforce

collaboration environments, and business services. The architecture follows Zero Trust Security, requiring continuous
authentication, authorization, workload verification, behavioral analysis, policy enforcement, monitoring, and risk
assessment for every user, Al model, API, application, enterprise service, and cloud workload regardless of deployment
location.

Application security incorporates Secure Software Development Lifecycle (SSDLC), software composition analysis,
dependency validation, vulnerability management, runtime application protection, container image scanning, Kubernetes
security policies, workload isolation, secure APIs, penetration testing, Al model protection, prompt validation, architecture
reviews, and continuous software assurance. Al security governs explainability, Responsible Al, semantic validation, model
integrity, adversarial Al protection, content moderation, secure inference, lifecycle governance, Al provenance, enterprise
Al trust, and prompt governance.

Enterprise information is protected through encryption at rest and in transit, enterprise key management, immutable backups,
enterprise data products, semantic business models, metadata repositories, Knowledge Graphs, synchronized replication,
governance repositories, privacy management, vector database security, enterprise information classification, secure
information sharing, and continuous policy enforcement. Security Operations integrate Security Information and Event
Management (SIEM), Security Orchestration Automation and Response (SOAR), Security Operations Centers (SOC), Al-
assisted threat detection, behavioral analytics, cloud security posture management, vulnerability management, threat
intelligence, compliance monitoring, operational intelligence, and automated incident response aligned with ISO/IEC 42001,
ISO/IEC 23894, ISO/IEC 27001, NIST Al RMF, and enterprise governance policies.
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Identity and Access Management (IAM)

Identity and Access Management provides centralized authentication, authorization, identity governance, lifecycle
management, and secure access across SAP Business Technology Platform, SAP Al Foundation, SAP Al Core, SAP Al
Launchpad, SAP Business Data Cloud, SAP Datasphere, SAP HANA Cloud, SAP Integration Suite, SAP Analytics Cloud,
SAP Cloud ALM, Cloud Foundry Runtime, Kubernetes clusters, Al copilots, enterprise Al services, governance repositories,
metadata repositories, executive dashboards, Knowledge Graphs, operational analytics, enterprise portals, and cloud-native
applications.

SAP Cloud Identity Services provide enterprise identity management through Identity Authentication Service (IAS) and
Identity Provisioning Service (IPS). IAS supports Single Sign-On (SSO), Multi-Factor Authentication (MFA), OAuth 2.0,
OpenID Connect (OIDC), SAML 2.0 federation, passwordless authentication, adaptive authentication, and enterprise
identity federation. IPS automates identity provisioning, synchronization, de-provisioning, lifecycle governance, role
assignments, enterprise directory integration, and centralized identity management across SAP and non-SAP environments.

Authorization follows Role-Based Access Control (RBAC), Attribute-Based Access Control (ABAC), Privileged Access
Management (PAM), least-privilege access, segregation of duties, workflow authorization, and enterprise governance
policies. Continuous identity governance includes access certification, privileged identity monitoring, lifecycle analytics,
audit reporting, identity intelligence, compliance validation, policy enforcement, and Al-assisted authorization monitoring.
Al continuously analyzes authentication behavior, detects compromised credentials, identifies privilege escalation, monitors
suspicious API usage, evaluates governance violations, and dynamically strengthens enterprise security.

Data Flow Architecture

The Data Flow Architecture establishes secure, metadata-driven, intelligent enterprise information flows supporting Al-
native business operations across enterprise applications, Al platforms, governance repositories, cloud-native infrastructure,
executive dashboards, enterprise data services, operational analytics, APIs, 10T platforms, business intelligence systems, and
external ecosystems. Business requests originate from SAP S/4HANA, SAP Customer Experience, SAP SuccessFactors,
SAP Ariba, SAP Build, mobile applications, enterprise portals, SaaS platforms, APIs, 10T devices, cloud- native services,
and external enterprise systems. Users authenticate through SAP Cloud Identity Services before accessing Al-native
enterprise capabilities.

Business information enters SAP Integration Suite, where APl Management validates authentication, authorization,
governance policies, monitoring, lifecycle rules, throttling, security controls, and enterprise interoperability. Cloud
Integration performs protocol transformation, payload conversion, intelligent routing, hybrid integration, workflow
orchestration, secure communication, exception handling, and enterprise synchronization. SAP Event Mesh distributes Al
lifecycle events, governance notifications, operational alerts, business events, workload balancing, and enterprise
orchestration using asynchronous communication. Enterprise Messaging guarantees message delivery, retry management,
communication resilience, queue persistence, and fault tolerance.

SAP Business Data Cloud consolidates enterprise information using semantic business models, enterprise data products,
metadata repositories, Master Data Governance, Knowledge Graphs, enterprise catalogs, vector databases, lifecycle
governance, business intelligence, operational analytics, and trusted Al-ready enterprise information. SAP Datasphere
extends semantic modeling, virtualization, federation, metadata management, vector-enabled enterprise context, analytical
services, and governed business information. SAP HANA Cloud processes graph analytics, predictive analytics, semantic
processing, vector search, transactional workloads, and enterprise-scale analytical computing. SAP Al Foundation consumes
enterprise information, semantic context, governance policies, enterprise data products, Knowledge Graphs, metadata
repositories, operational intelligence, and business capabilities to execute intelligent reasoning, conversational Al,
explainability validation, recommendation services, Responsible Al evaluation, autonomous agents, and executive decision
support. SAP Analytics Cloud and SAP Cloud ALM continuously collect adoption dashboards, governance scorecards, Al
telemetry, workforce analytics, operational intelligence, financial reporting, business capability assessments, and enterprise
transformation metrics supporting continuous optimization.

Design Principles

The Al-Native Enterprise Architecture Framework follows architectural principles that position Artificial Intelligence as the
foundation of enterprise transformation. Al First establishes Artificial Intelligence as a core enterprise capability embedded
throughout every architecture layer. Business Value First ensures every Al initiative contributes directly to measurable
business outcomes. Enterprise Architecture First requires compliance with SAP Enterprise Architecture Framework (SAP
EAF), TOGAF®, business capability models, governance standards, and enterprise technology principles. Enterprise Data
First establishes trusted business information, semantic models, metadata repositories, enterprise data products, and
Knowledge Graphs as the foundation for enterprise Al. Cloud-Native First promotes Kubernetes, Platform Engineering,
Infrastructure as Code,
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DevSecOps, automation, APIs, and event-driven architecture. Responsible Al by Design embeds fairness, explainability,
accountability, transparency, privacy, Al safety, and human oversight throughout the Al lifecycle. Security by Design applies
Zero Trust principles across every architecture layer. Reuse Before Build encourages reusable enterprise services,
architecture patterns, Al capabilities, APIs, and business components. Continuous Learning and Optimization ensures
enterprise Al continuously evolves through monitoring, governance reviews, analytics, maturity assessments, operational
intelligence, and business innovation.

Implementation Methodology

Implementation follows an enterprise methodology integrating SAP Enterprise Architecture Framework (SAP EAF),
TOGAF® Architecture Development Method (ADM), SAP Activate, Agile delivery, Platform Engineering, DevSecOps,
Infrastructure as Code, Responsible Al governance, organizational change management, and continuous enterprise
improvement. The methodology begins with Architecture Vision, where executive leadership defines Al strategy, enterprise
objectives, governance principles, transformation roadmap, workforce enablement, investment priorities, business outcomes,
and organizational accountability.

Business Architecture evaluates business capabilities, organizational readiness, value streams, customer journeys,
governance maturity, workforce skills, operational priorities, transformation opportunities, and Al adoption readiness.
Information Systems Architecture defines enterprise Al services, business applications, governance repositories, metadata
services, enterprise data products, semantic business models, Knowledge Graphs, Al copilots, operational analytics, and
executive dashboards. Technology Architecture establishes SAP Business Technology Platform, SAP Al Foundation, SAP
Al Core, SAP Al Launchpad, SAP Business Data Cloud, SAP Datasphere, SAP HANA Cloud, SAP Integration Suite, SAP
Analytics Cloud, SAP Cloud ALM, SAP Cloud Identity Services, Cloud Foundry Runtime, Kubernetes, networking,
observability, Platform Engineering, Infrastructure as Code, DevSecOps, High Availability, Disaster Recovery, and
enterprise cloud operations.

SAP Activate phases—Discover, Prepare, Explore, Realize, Deploy, and Run—guide implementation through Agile
iterations, governance validation, architecture reviews, user acceptance testing, production deployment, workforce
enablement, adoption monitoring, executive reporting, and continuous optimization. Enterprise Architecture Review Boards,
Al Governance Councils, Centers of Excellence, maturity assessments, resilience testing, operational analytics, and
continuous modernization ensure sustainable Al-native enterprise transformation.

Configuration Steps

Configuration begins by provisioning SAP Business Technology Platform global accounts, subaccounts, Cloud Foundry
Runtime, Kubernetes (Kyma Runtime), SAP Al Foundation, SAP Al Core, SAP Al Launchpad, SAP Business Data Cloud,
SAP Datasphere, SAP HANA Cloud, SAP Integration Suite, SAP Analytics Cloud, SAP Cloud ALM, SAP Cloud Identity
Services, Transport Management Service, DevSecOps pipelines, Infrastructure as Code repositories, GitOps environments,
metadata repositories, enterprise catalogs, Knowledge Graph services, observability platforms, developer workspaces,
governance repositories, operational dashboards, and lifecycle management services following enterprise architecture
standards.

SAP Al Foundation is configured for Large Language Models, Retrieval-Augmented Generation, conversational Al,
document intelligence, recommendation services, semantic reasoning, Responsible Al controls, explainability validation, Al
orchestration, enterprise search, prompt governance, and intelligent automation. SAP Al Core configures distributed
inference, GPU orchestration, deployment automation, workload scheduling, lifecycle governance, experiment tracking,
model versioning, cloud-native execution, resource allocation, and operational analytics. SAP Al Launchpad establishes Al
inventories, governance repositories, lifecycle dashboards, executive reporting, deployment monitoring, adoption analytics,
collaboration services, and enterprise Al visibility.

SAP Business Data Cloud configures enterprise data products, semantic business models, enterprise metadata repositories,
Master Data Governance, enterprise catalogs, Knowledge Graphs, vector databases, operational analytics, business
intelligence, and Al-ready enterprise information. SAP Integration Suite configures Cloud Integration, APl Management,
SAP Event Mesh, Enterprise Messaging, hybrid integration, monitoring policies, intelligent routing, API governance, Open
Connectors, and enterprise interoperability. SAP Cloud Identity Services configure Identity Authentication Service, Identity
Provisioning Service, Single Sign-On, Multi-Factor Authentication, adaptive authentication, identity federation, centralized
authorization, lifecycle governance, and enterprise identity analytics. SAP Cloud ALM establishes Al telemetry, governance
dashboards, predictive diagnostics, service health monitoring, executive reporting, workforce analytics, SLA monitoring,
and operational intelligence.

Performance Optimization

Performance optimization ensures the Al-Native Enterprise Architecture Framework continuously delivers scalable Al
services, operational excellence, governance effectiveness, workforce productivity, business agility, executive visibility,
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cloud efficiency, and measurable business value. SAP Al Foundation optimizes conversational Al, Retrieval-Augmented
Generation, recommendation services, explainability validation, semantic reasoning, Responsible Al, document intelligence,
intelligent orchestration, prompt execution, and enterprise Al services. SAP Al Core improves computational efficiency
through distributed inference, GPU optimization, workload scheduling, deployment automation, adaptive execution,
resource allocation, lifecycle optimization, cloud-native orchestration, and intelligent scaling.

SAP Business Data Cloud enhances enterprise information quality using semantic business models, enterprise data products,
metadata repositories, Knowledge Graphs, lifecycle governance, operational analytics, metadata optimization, intelligent
caching, vector indexing, lineage-aware processing, and trusted Al-ready information. SAP Datasphere improves analytical
performance through virtualization, federated queries, semantic optimization, vector search acceleration, metadata indexing,
caching strategies, minimized data replication, and governed business intelligence. SAP HANA Cloud accelerates enterprise
Al using in-memory processing, graph analytics, predictive analytics, semantic indexing, intelligent partitioning, vector
search, spatial processing, and optimized analytical execution.

Cloud Foundry Runtime improves application performance through rolling deployments, workload balancing, application
health monitoring, connection pooling, auto-scaling, self-healing infrastructure, and resilient cloud-native execution.
Kubernetes provides intelligent scheduling, workload balancing, cluster resilience, horizontal and vertical scaling, service
mesh optimization,

automated recovery, self-healing infrastructure, and enterprise orchestration. SAP Integration Suite optimizes
communication using reusable APIs, SAP Event Mesh, Enterprise Messaging, asynchronous processing, intelligent routing,
payload optimization, protocol transformation, metadata-aware integration, and enterprise interoperability. SAP Analytics
Cloud continuously evaluates business performance through executive dashboards, governance scorecards, Al adoption
analytics, workforce intelligence, financial reporting, operational analytics, predictive intelligence, and enterprise
transformation metrics. SAP Cloud ALM integrates predictive monitoring, observability, Al telemetry, resilience
engineering, SLA optimization, service health analytics, and continuous operational improvement, ensuring that Al-native
enterprises remain secure, scalable, governed, resilient, and continuously optimized.

High Availability

High Availability (HA) is a foundational principle of the Al-Native Enterprise Architecture Framework (AINEAF) because
Actificial Intelligence becomes a core operational capability supporting enterprise decision-making, intelligent automation,
customer engagement, business analytics, digital assistants, autonomous workflows, and mission-critical business processes.
As organizations transition toward Al-native enterprises, uninterrupted availability of Al platforms becomes essential for
maintaining business continuity, operational efficiency, customer satisfaction, regulatory compliance, and organizational
resilience. The proposed framework therefore adopts a cloud-native High Availability architecture that eliminates single
points of failure while providing continuous service delivery across enterprise workloads.

SAP Business Technology Platform provides enterprise-grade High Availability through geographically distributed cloud
regions, multiple availability zones, resilient networking, redundant compute resources, distributed storage, intelligent
workload orchestration, and automated failover capabilities. Cloud Foundry Runtime supports rolling deployments, zero-
downtime application upgrades, automatic application recovery, health monitoring, workload balancing, and multiple
application instances that maintain uninterrupted business services during maintenance or infrastructure failures. Kubernetes
(Kyma Runtime) extends resilience through container orchestration, automatic pod replacement, cluster self-healing,
horizontal and vertical auto-scaling, workload redistribution, service mesh optimization, intelligent scheduling, and
automated infrastructure recovery.

Enterprise Al services including SAP Al Foundation, SAP Al Core, SAP Al Launchpad, SAP Business Data Cloud, SAP
Datasphere, SAP HANA Cloud, SAP Integration Suite, SAP Analytics Cloud, SAP Cloud Identity Services, SAP Cloud
ALM, and enterprise Al copilots operate within highly available cloud environments designed to support continuous
enterprise operations. SAP Integration Suite enhances availability through redundant integration runtimes, APl gateways,
SAP Event Mesh, Enterprise Messaging, asynchronous communication, retry mechanisms, intelligent routing, and
guaranteed message delivery. Continuous health monitoring, predictive diagnostics, Al telemetry, operational dashboards,
infrastructure analytics, automated alerting, service health reporting, and resilience engineering collectively ensure
uninterrupted Al-enabled enterprise operations while supporting long-term organizational scalability and business
continuity.

Disaster Recovery

Disaster Recovery (DR) ensures that Al-native enterprises can rapidly recover from cloud outages, cyberattacks, ransomware
incidents, regional disasters, hardware failures, accidental data loss, Al

platform failures, governance repository corruption, or enterprise-wide operational disruptions. Since Artificial Intelligence
becomes deeply integrated into enterprise operations, disaster recovery extends beyond infrastructure restoration to include
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Al models, enterprise data products, semantic business models, metadata repositories, Knowledge Graphs, governance
repositories, deployment pipelines, Al lifecycle artifacts, executive dashboards, operational analytics, enterprise integrations,
Infrastructure as Code repositories, and intelligent business services.

The framework begins with a comprehensive Business Impact Analysis (BIA) to identify mission- critical Al services,
business capabilities, Recovery Time Objectives (RTO), Recovery Point Objectives (RPO), governance dependencies,
enterprise integrations, operational priorities, executive reporting services, and customer-facing Al applications. SAP
Business Technology Platform supports geographically distributed deployments, synchronized replication, resilient storage,
automated failover, cloud-native infrastructure, and workload redistribution to minimize service disruption and maintain
business continuity.

Enterprise repositories including SAP Business Data Cloud, SAP Datasphere semantic models, SAP HANA Cloud
databases, Al model repositories, metadata repositories, Knowledge Graphs, governance repositories, Git repositories,
Infrastructure as Code templates, deployment pipelines, executive dashboards, Al catalogs, and operational analytics are
protected through encrypted backups, immutable storage, lifecycle versioning, synchronized replication, automated
snapshots, disaster recovery automation, and geographically distributed storage. Infrastructure as Code and GitOps enable
rapid reconstruction of enterprise environments with minimal manual intervention. Periodic disaster recovery testing,
failover simulations, resilience assessments, governance reviews, cyber recovery exercises, backup validation, and business
continuity drills ensure Al-native enterprise architectures remain resilient under both expected and unexpected operating
conditions.

Monitoring

Continuous monitoring provides real-time visibility across Al-native enterprise architectures by observing business
applications, Al platforms, enterprise data services, governance systems, cloud- native infrastructure, enterprise integrations,
executive dashboards, operational analytics, APIs, Al models, intelligent business services, and organizational adoption
metrics. Effective monitoring enables enterprises to evaluate Al performance, governance maturity, workforce adoption,
cloud utilization, operational efficiency, customer outcomes, enterprise resilience, financial performance, and business value
realization throughout the Al lifecycle.

SAP Cloud ALM serves as the centralized enterprise monitoring platform supporting SAP Business Technology Platform,
SAP Al Foundation, SAP Al Core, SAP Al Launchpad, SAP Business Data Cloud, SAP Datasphere, SAP HANA Cloud,
SAP Integration Suite, SAP Analytics Cloud, SAP Cloud Identity Services, Cloud Foundry Runtime, Kubernetes, SAP Build,
and enterprise Al applications. Continuous monitoring evaluates Al model utilization, enterprise data quality, semantic
consistency, business capability maturity, Al adoption rates, cloud resource consumption, APl performance, governance
compliance, workforce engagement, financial metrics, operational intelligence, and business transformation progress.

SAP Analytics Cloud provides executive dashboards presenting Al adoption scorecards, governance analytics, financial
reporting, customer engagement metrics, workforce readiness indicators, business capability assessments, sustainability
dashboards, predictive analytics, operational intelligence, and enterprise transformation metrics. SAP Integration Suite
continuously monitors

Cloud Integration flows, APl Management, SAP Event Mesh, Enterprise Messaging, communication failures, retry
activities, message queues, routing performance, hybrid connectivity, and enterprise interoperability. Unified observability
combines Al telemetry, cloud metrics, governance analytics, operational intelligence, predictive diagnostics, executive
reporting, business analytics, and enterprise KPIs to support proactive optimization and continuous Al-native enterprise
improvement.

Logging

Comprehensive logging provides complete traceability across the Al-Native Enterprise Architecture Framework by
recording Al interactions, enterprise transactions, governance activities, deployment pipelines, business workflows,
metadata changes, operational events, security activities, executive decisions, business capability updates, cloud operations,
and enterprise integrations. Logging establishes transparency, accountability, operational intelligence, cybersecurity,
governance compliance, Al lifecycle traceability, enterprise auditing, and continuous business optimization.

SAP Al Foundation records conversational Al interactions, Retrieval-Augmented Generation requests, Al inference
execution, semantic reasoning, explainability validation, Responsible Al controls, Al orchestration activities, document
intelligence, recommendation analytics, prompt execution, lifecycle governance, and enterprise Al utilization metrics. SAP
Al Core records distributed inference execution, workload scheduling, GPU utilization, deployment history, lifecycle
governance, experiment tracking, cloud-native execution, infrastructure telemetry, Al optimization, and model versioning.
SAP Al Launchpad captures Al inventories, governance approvals, deployment monitoring, executive dashboards,
collaboration activities, lifecycle events, Al catalog updates, operational analytics, and enterprise Al management activities.
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SAP Business Data Cloud records enterprise data product creation, semantic model updates, metadata modifications,
governance changes, Knowledge Graph updates, enterprise catalog modifications, business information access, operational
analytics, lifecycle governance, and enterprise intelligence. SAP Integration Suite generates Message Processing Logs
(MPL), API execution histories, payload transformations, routing activities, communication traces, retry attempts, hybrid
integration events, and enterprise messaging logs. SAP Cloud Identity Services record authentication, authorization, Single
Sign-On, Multi-Factor Authentication, identity provisioning, lifecycle governance, privileged access, policy enforcement,
identity analytics, and compliance events. All logs are securely encrypted, stored within immutable repositories, integrated
with Security Information and Event Management (SIEM) platforms, and continuously analyzed using Al-assisted
operational intelligence to strengthen governance, cybersecurity, compliance, and enterprise resilience.

Error Handling

The Al-Native Enterprise Architecture Framework incorporates intelligent error handling to maintain continuous enterprise
operations despite Al inference failures, enterprise data inconsistencies, governance workflow interruptions, cloud
infrastructure failures, integration errors, cybersecurity incidents, Al model degradation, workforce adoption issues, or
operational disruptions. Error handling combines cloud-native resilience, Al-assisted diagnostics, governance-driven
exception management, predictive analytics, automated recovery, and continuous optimization to minimize business
disruption while maintaining Al-enabled enterprise services.

SAP Al Foundation validates prompts, semantic context, enterprise policies, Responsible Al requirements, explainability
constraints, Al safety controls, governance rules, metadata integrity, and business logic before executing Al requests. Invalid
prompts or policy violations are automatically rejected, corrected, or redirected through governance workflows. SAP Al
Core automatically redistributes workloads, restarts failed inference services, restores Al containers, reschedules execution,
and maintains lifecycle continuity. Kubernetes enhances resilience through self-healing infrastructure, automatic pod
replacement, workload balancing, intelligent scheduling, cluster recovery, and service restoration.

SAP Business Data Cloud validates enterprise data products, semantic business models, metadata quality, governance
policies, Master Data Governance rules, Knowledge Graph consistency, enterprise catalogs, and business information before
enterprise Al processing begins. SAP Cloud ALM continuously detects abnormal system behavior, correlates operational
events, performs root cause analysis, prioritizes incidents, recommends corrective actions, and automates operational
responses. SAP Integration Suite manages communication failures using Exception Subprocesses, retry mechanisms, dead-
letter queues, alternate routing, compensation processing, guaranteed message delivery, APl policy enforcement, and
intelligent operational notifications. Al-assisted incident management integrates IT Service Management (ITSM),
governance workflows, enterprise knowledge repositories, operational analytics, corrective action planning, and
organizational learning to continuously improve enterprise resilience.

Governance

Governance provides the organizational foundation that ensures Al-native enterprise architectures remain business-driven,
secure, standardized, transparent, explainable, compliant, scalable, measurable, and continuously optimized. The Al-Native
Enterprise Architecture Framework integrates Enterprise Architecture governance, Al governance, enterprise data
governance, Platform Engineering, DevSecOps, Responsible Al, financial governance, organizational change management,
operational intelligence, executive oversight, and continuous improvement into a unified governance operating model.

Executive leadership establishes Al vision, business objectives, investment priorities, governance policies, digital
transformation strategies, organizational accountability, innovation roadmaps, sustainability goals, workforce transformation
initiatives, and measurable business outcomes. Enterprise Architecture Review Boards govern reusable architecture services,
Al architecture standards, business capability models, enterprise integration, semantic business models, cloud- native
engineering, enterprise analytics, metadata standards, and technology modernization.

Al Governance Councils define policies covering Al lifecycle management, Responsible Al, explainability, Al safety,
transparency, privacy, human oversight, prompt governance, enterprise data quality, semantic governance, workforce
adoption, business capability maturity, regulatory compliance, operational analytics, executive reporting, and continuous Al
optimization. Governance effectiveness is evaluated continuously through architecture reviews, maturity assessments,
resilience testing, adoption scorecards, financial analytics, workforce readiness evaluations, business capability assessments,
operational intelligence, executive dashboards, and enterprise transformation reviews.

Risk Management

Risk management enables Al-native enterprises to identify, assess, mitigate, monitor, and continuously optimize risks
associated with Artificial Intelligence, Enterprise Architecture, cybersecurity, cloud-native infrastructure, enterprise data,
governance, workforce transformation, Al lifecycle management, regulatory compliance, financial investments, and business
continuity. Strategic risks are managed through Enterprise Architecture governance, executive sponsorship, business
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capability planning, Al Centers of Excellence, standardized operating models, technology roadmaps, investment governance,
and enterprise transformation planning.

Operational risks are minimized using Platform Engineering, Infrastructure as Code, DevSecOps, Kubernetes orchestration,
enterprise observability, Al lifecycle governance, predictive diagnostics, enterprise data governance, resilience engineering,
automated monitoring, governance reviews, and continuous testing. Al-specific risks including model drift, hallucinations,
explainability limitations, adversarial attacks, Responsible Al violations, governance inconsistencies, semantic errors, low
workforce adoption, poor business alignment, Al safety concerns, and enterprise data quality issues are mitigated using
semantic business models, enterprise metadata, Knowledge Graphs, enterprise data products, architecture reviews,
governance policies, Al safety controls, human oversight, and continuous monitoring.

Cybersecurity risks are addressed through Zero Trust Security, ldentity and Access Management, Multi-Factor
Authentication, encryption, Kubernetes security, workload isolation, cloud security posture management, API security,
Security Operations Centers, behavioral analytics, vulnerability management, threat intelligence, continuous threat detection,
and automated incident response. Financial risks are managed through executive scorecards, Al portfolio governance,
investment analytics, ROl measurement, business capability assessments, financial dashboards, architecture maturity
evaluations, governance reviews, and continuous business value measurement.

Best Practices

Successful implementation of an Al-Native Enterprise Architecture requires organizations to treat Artificial Intelligence as
a strategic enterprise capability rather than a collection of isolated Al projects. Al strategy should align directly with business
capabilities, enterprise objectives, customer outcomes, operational excellence, sustainability goals, financial performance,
and digital transformation programs. Enterprise Architecture should govern Al adoption through SAP Enterprise
Architecture Framework (SAP EAF), TOGAF®, reusable reference architectures, standardized governance models, business
capability mapping, architecture principles, semantic enterprise information, and structured enterprise operating models.

Organizations should establish Al Centers of Excellence responsible for Enterprise Architecture governance, Al governance,
Responsible Al, enterprise data governance, Platform Engineering, DevSecOps, Al lifecycle management, cloud-native
engineering, workforce enablement, adoption measurement, executive reporting, organizational readiness, and continuous
optimization. SAP Business Data Cloud, SAP Datasphere, Knowledge Graphs, semantic business models, enterprise data
products, metadata repositories, and trusted enterprise information should provide the foundation for enterprise Al. SAP Al
Foundation, SAP Al Core, SAP Al Launchpad, SAP Integration Suite, SAP Analytics Cloud, SAP Cloud ALM, Cloud
Foundry Runtime, Kubernetes, Infrastructure as Code, GitOps, High Awvailability, Disaster Recovery, monitoring,
observability, and continuous workforce education should be integrated throughout the Al lifecycle. Regular architecture
reviews, governance

assessments, maturity evaluations, executive dashboards, financial reporting, workforce analytics, adoption scorecards, and
continuous innovation ensure sustainable Al-native enterprise transformation.

Common Challenges

Organizations implementing Al-native enterprise architectures encounter strategic, organizational, technical, operational,
financial, and governance challenges. Many organizations begin Al initiatives within individual business units without
standardized architecture, enterprise governance, reusable services, or centralized operating models. This often results in
fragmented Al ecosystems, duplicated investments, inconsistent governance, incompatible technologies, limited executive
visibility, and uncertain business value.

Legacy enterprise environments frequently lack semantic business models, enterprise metadata repositories, Knowledge
Graphs, enterprise data products, cloud-native infrastructure, API-first integration, enterprise observability, Al governance,
Platform Engineering capabilities, or standardized DevSecOps practices. Organizations also experience shortages of
Enterprise Architects, Al Architects, Business Architects, Data Architects, Platform Engineers, Al governance specialists,
cybersecurity experts, and change management professionals capable of leading enterprise-scale Al transformation.

Additional challenges include evolving Al technologies, cybersecurity threats, Responsible Al compliance, workforce
resistance to change, limited Al literacy, inconsistent business ownership, executive sponsorship gaps, enterprise data quality
issues, regulatory uncertainty, integration complexity, financial justification, governance maturity, and measuring long-term
business value. These challenges require phased implementation, executive sponsorship, standardized governance,
organizational change management, continuous workforce education, reusable architecture services, enterprise analytics, Al
Centers of Excellence, and sustained organizational commitment.

Industry Use Cases

The Al-Native Enterprise Architecture Framework supports enterprise transformation across diverse industries by
embedding Artificial Intelligence into core business capabilities.
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In manufacturing, Al-native architectures enable predictive maintenance, digital twins, intelligent production scheduling,
robotics, quality inspection, supply chain optimization, and energy efficiency.

In financial services, they support fraud detection, anti-money laundering, intelligent advisory services, regulatory
compliance, credit risk assessment, investment analytics, customer engagement, and financial forecasting.

Healthcare and life sciences organizations use Al-native architectures for clinical decision support, diagnostic imaging,
pharmaceutical research, patient engagement, healthcare operations, intelligent document processing, and Responsible Al
governance.

In retail and consumer products, Al-native architectures enable personalized marketing, recommendation engines,
omnichannel commerce, demand forecasting, dynamic pricing, inventory optimization, customer journey intelligence, and
revenue growth.

Telecommunications providers apply Al-native architectures for network optimization, predictive maintenance, intelligent
customer support, service assurance, fraud detection, capacity planning, and operational automation.

Energy and utilities organizations leverage Al-native architectures for smart grid optimization, renewable energy forecasting,
predictive asset maintenance, environmental monitoring, infrastructure optimization, sustainability initiatives, and regulatory
compliance.

The public sector adopts Al-native enterprise architectures to modernize digital government services, taxation,
transportation, education, healthcare administration, emergency response, judicial systems, citizen engagement, regulatory
oversight, and public service delivery. Across all industries, the Al-Native Enterprise Architecture Framework enables
organizations to build intelligent enterprises that improve operational efficiency, strengthen governance, accelerate
innovation, increase organizational agility, enhance customer experiences, maximize Al investments, and achieve
sustainable long-term digital transformation.

Benefits

The Al-Native Enterprise Architecture Framework (AINEAF) enables organizations to transform Acrtificial Intelligence from
a collection of isolated technologies into an enterprise-wide architectural capability that is embedded across business
strategy, enterprise operations, customer engagement, data management, governance, and digital transformation. By
positioning Al as a foundational architectural layer rather than an application feature, the framework enables enterprises to
modernize their business models while maintaining governance, scalability, security, interoperability, and operational
excellence. This aligns with SAP's recent Al-native architectural direction, which emphasizes integrating Al, business
context, and governed enterprise data into the core of enterprise processes. (SAP Architecture Center)

A major benefit of the framework is strategic business alignment. Artificial Intelligence becomes directly connected to
enterprise strategy, business capabilities, value streams, customer journeys, operational objectives, sustainability initiatives,
and financial outcomes. Enterprise Architecture serves as the governance mechanism that ensures Al investments support
measurable business objectives rather than isolated innovation projects. Executive leadership gains improved visibility into
Al portfolios, enabling better investment prioritization, governance oversight, and long-term strategic planning.

The framework significantly improves Enterprise Architecture governance by integrating SAP Enterprise Architecture
Framework (SAP EAF) and TOGAF® with Al-native architectural principles. Standardized architecture patterns, reusable
services, governance models, business capability maps, implementation methodologies, reference architectures, and
technology standards reduce architectural complexity while improving consistency across enterprise programs. SAP's
Enterprise Architecture methodology builds on TOGAF while adding SAP-specific reference content, tooling, practices, and
services to accelerate architecture engagements. (SAP Learning)

Another important benefit is accelerated enterprise Al adoption. Standardized implementation approaches, Platform
Engineering, DevSecOps, Infrastructure as Code, reusable Al services, semantic enterprise data, and cloud-native
deployment significantly reduce implementation effort while enabling faster delivery of Al-enabled business capabilities.
Organizations can scale Artificial Intelligence across multiple business domains while minimizing technology duplication,
implementation risks, and operational complexity.

The framework enhances enterprise decision intelligence by integrating Al directly into business processes, analytics,
enterprise applications, and executive decision-making. Al-powered recommendations, semantic reasoning, intelligent
automation, predictive analytics, enterprise copilots, Retrieval-Augmented Generation, and autonomous agents become
reusable enterprise capabilities rather than isolated solutions. Executive decision-making becomes increasingly data- driven,
context-aware, explainable, and responsive to changing business conditions.

Enterprise-wide data quality and business intelligence improve through semantic business models, enterprise data products,
metadata repositories, Knowledge Graphs, Master Data Governance, and trusted enterprise information. These capabilities
increase Al accuracy, reduce hallucinations, improve explainability, strengthen governance, and enable consistent analytical
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insights across business functions. SAP's Al-native architecture similarly emphasizes governed business data, semantic
grounding, and knowledge graphs as the foundation for intelligent enterprise systems. (SAP Architecture Center)

Operational excellence is strengthened through centralized monitoring, observability, Al lifecycle management, predictive
diagnostics, cloud-native engineering, automated governance, Platform Engineering, and continuous optimization. Al-native
enterprises experience improved service reliability, faster deployment cycles, higher infrastructure utilization, better
operational resilience, lower maintenance costs, and improved business continuity.

The framework also improves Responsible Al governance by embedding fairness, explainability, transparency,
accountability, privacy, Al safety, and human oversight throughout the enterprise Al lifecycle. Governance becomes
proactive rather than reactive, enabling organizations to maintain compliance with evolving Al regulations while increasing
trust in Al-enabled business decisions.

Finally, the Al-Native Enterprise Architecture Framework provides Enterprise Architects, Al Architects, Business
Architects, Data Architects, Platform Engineers, executive leadership, governance teams, and business stakeholders with a
common architectural language. This shared architectural foundation improves collaboration, reduces organizational silos,
strengthens enterprise governance, accelerates innovation, and enables sustainable Al-driven digital transformation.

Future Trends

Enterprise Architecture is rapidly evolving toward an Al-native paradigm, where Artificial Intelligence becomes an intrinsic
architectural capability integrated into every business process, enterprise application, data platform, integration service, and
decision-making activity. Future enterprise architectures will increasingly shift from Al-assisted systems to autonomous,
context-aware enterprise ecosystems capable of continuously learning, reasoning, adapting, and optimizing business
operations. SAP's recent Al-native "North Star Architecture" reflects this transition from Al- first solutions toward Al-native
enterprise platforms built on business context, orchestration, and governed enterprise knowledge. (SAP News Center)

One of the most significant trends is the emergence of Agentic Al, where intelligent software agents collaborate
autonomously to execute business processes, coordinate enterprise workflows, perform reasoning across multiple business
domains, and continuously optimize organizational performance. Multi-agent orchestration will increasingly become a core
architectural capability supporting finance, supply chain, procurement, customer service, manufacturing, and enterprise
operations.

Enterprise data architectures will continue evolving toward Business Data Fabric, semantic enterprise information, enterprise
Knowledge Graphs, vector databases, metadata-driven architectures, intelligent business objects, enterprise data products,
and semantic reasoning platforms. These technologies will provide trusted contextual information for Large Language
Models, Retrieval-Augmented Generation, enterprise copilots, Al agents, and intelligent decision- support systems.

Enterprise Architecture governance will become increasingly Al-assisted, where architecture compliance, technology
standards, governance maturity, cybersecurity, operational resilience, Al lifecycle management, business capability
planning, and regulatory compliance are continuously monitored through intelligent governance platforms. Enterprise
Architecture Review Boards will increasingly leverage Al-driven analytics to identify architecture risks, technology
modernization opportunities, governance gaps, and optimization recommendations.

Cloud-native engineering will continue advancing through Kubernetes, Platform Engineering, Infrastructure as Code,
GitOps, Al-assisted DevSecOps, intelligent workload orchestration, autonomous cloud operations, predictive infrastructure
optimization, self-healing enterprise platforms, and adaptive resource management. Al-native enterprise platforms will
dynamically optimize infrastructure, workloads, deployment pipelines, and operational services without manual
intervention.

Enterprise Al operating models will increasingly integrate organizational change management, workforce enablement, Al
Centers of Excellence, Platform Engineering, enterprise governance, financial management, business capability planning,
Al lifecycle governance, and continuous innovation into unified enterprise operating frameworks. Future intelligent
enterprises will continuously evaluate organizational maturity, optimize business capabilities, modernize enterprise
architectures, strengthen governance, and maximize business value through self-improving Al-native ecosystems.

Conclusion

Actificial Intelligence is redefining Enterprise Architecture by shifting from a supporting technology toward a foundational
capability that permeates every aspect of enterprise operations, governance, business processes, customer engagement,
enterprise data, cloud platforms, and strategic decision- making. Traditional enterprise architectures, while highly effective
for transactional systems and digital transformation, require significant evolution to address the unique characteristics of Al-
enabled enterprises, including probabilistic reasoning, continuous learning, autonomous agents, semantic enterprise
knowledge, Responsible Al, and Al governance.
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This research article introduced the Al-Native Enterprise Architecture Framework (AINEAF), a comprehensive enterprise
architecture framework integrating SAP Enterprise Architecture Framework (SAP EAF), TOGAF®, SAP Business
Technology Platform, SAP Al Foundation, SAP Al Core, SAP Al Launchpad, SAP Business Data Cloud, SAP Datasphere,
SAP HANA Cloud, SAP Integration Suite, SAP Analytics Cloud, Platform Engineering, DevSecOps, cloud-native
engineering, enterprise governance, Responsible Al, organizational transformation, and continuous optimization into a
unified architectural model for intelligent enterprises.

Unlike conventional Enterprise Architecture approaches that position Artificial Intelligence as an isolated application
capability, the proposed framework embeds Al across business architecture,

application architecture, enterprise data, cloud infrastructure, integration, security, governance, operations, and business
value realization. This Al-native perspective enables organizations to create intelligent enterprises capable of continuously
adapting to evolving business requirements while maintaining governance, interoperability, explainability, resilience,
security, and operational excellence.

The framework provides Enterprise Architects, Al Architects, Business Architects, Data Architects, Platform Engineers,
governance professionals, executive leadership, and digital transformation teams with a practical methodology for designing,
governing, implementing, operating, and continuously modernizing Al-native enterprises. Through standardized architecture
principles, reusable reference architectures, Al-native operating models, enterprise governance, semantic enterprise data,
cloud- native engineering, Platform Engineering, DevSecOps, and continuous business optimization, organizations can
accelerate Al adoption while reducing implementation risks and maximizing measurable business value.

As enterprise software continues evolving toward Al-native intelligent ecosystems, Enterprise Architecture itself must
become Al-native. Organizations that successfully integrate Artificial Intelligence into their enterprise architecture will be
better positioned to innovate rapidly, improve customer experiences, strengthen operational resilience, optimize enterprise
investments, accelerate digital transformation, and establish sustainable intelligent enterprises prepared for the next
generation of Artificial Intelligence.
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Appendix A — Enterprise Al Capability Model

A.1 Purpose

The Enterprise Al Capability Model (EAICM) provides a structured framework for assessing, governing, and continuously
improving Aurtificial Intelligence capabilities across the enterprise. The model aligns Al adoption with enterprise strategy,
business capabilities, Enterprise Architecture, governance, enterprise data, cloud platforms, organizational readiness, and
business value realization. It supports Enterprise Architects, Al Architects, CIOs, Chief Data Officers, Al Centers of

Excellence, and executive leadership in evaluating Al maturity and defining strategic transformation roadmaps.

A.2 Enterprise Al Capability Domains

Capability Domain Primary Focus

AI Strategy Vision, roadmap, investment, business alignment
Enterprise Architecture SAP EAF, TOGAF®, governance

Business Architecture Value streams, capabilities, customer journeys
AI Governance Responsible AI, compliance, ethics

Enterprise Data Business Data Cloud, metadata, semantic models
AI Platform SAP AI Foundation, AI Core, AI Launchpad
Integration SAP Integration Suite, APIs, Event Mesh
Security Zero Trust, IAM, cybersecurity

Platform Engineering Kubernetes, DevSecOps, IaC

AI Operations AI lifecycle management and operations
Monitoring Observability and operational intelligence
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Organizational Readiness Skills, adoption, change management

Business Value KPIs, ROI, executive analytics
Innovation Continuous modernization and AI innovation

A.3 Enterprise Al Maturity Levels

Level Description

Level 1 Initial AI experimentation

Level 2 Departmental AI adoption

Level 3 Enterprise-standard AI platform

Level 4 Optimized AI operations with governance
Level 5 AI-native intelligent enterprise

A.4 Enterprise Al Capability Model

Enterprise AI Capability Model
Enterprise Strategy & Vision

Enterprise Architecture Governance (SAP EAF)

Business Architecture * Al Governance * Risk Management

|
Enterprise Data ¢ Al Platform ¢ Integration ¢ Security

|
Platform Engineering « DevSecOps ¢ Cloud Native

Al Operations * Monitoring * Analytics * Business Value

Continuous Innovation and Optimization

A.5 Expected Outcomes
The Enterprise Al Capability Model enables organizations to:

o Assess Al maturity consistently.

o Standardize Enterprise Al governance.

e Improve architecture alignment.

o Strengthen Responsible Al implementation.
o Accelerate enterprise Al adoption.

o Increase operational efficiency.

e Enhance business value realization.

e Support continuous innovation.

Appendix B — Enterprise Al Reference Architecture

B.1 Purpose

The Enterprise Al Reference Architecture provides a standardized architectural blueprint for designing, implementing,
governing, and operating Al-native enterprise solutions. It integrates SAP Enterprise Architecture Framework (SAP EAF),
TOGAF®, SAP Business Technology Platform, Al services, enterprise data, cloud-native engineering, governance, security,
and operational excellence into a cohesive architecture.

B.2 Enterprise Al Reference Architecture

[
| Enterprise Strategy & Business Vision
|
I
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| Enterprise Architecture Governance (SAP EAF + TOGAF®)

AI Governance | Risk | Compliance | Business Architecture

AI-Native Enterprise Services
AI Foundation | AI Core | AI Launchpad | SAP Joule

SAP Business Data Cloud | SAP Datasphere | SAP HANA Cloud

SAP S/4HANA | SAP CX | SuccessFactors | SAP Build |

SAP Integration Suite | API Mgmt | Event Mesh Messaging |

SAP BTP | Cloud Foundry | Kyma | Platform Engineering |

IAM | Zero Trust | Monitoring | Logging | HA | DR

B.3 Architecture Layers
Business Layer

o Enterprise Strategy

o Business Capabilities
o Value Streams

o Customer Journeys

o Al Operating Model

Application Layer

e SAP Al Foundation

o SAP Al Core

e SAP Al Launchpad

e SAP Joule

e SAP S/4AHANA

e SAP Customer Experience
o SAP Analytics Cloud

Data Layer

o SAP Business Data Cloud
o SAP Datasphere

o Enterprise Data Products
o Knowledge Graphs

e Metadata Repository

o Master Data Governance

Integration Layer

e SAP Integration Suite
e Cloud Integration
o API Management
o SAP Event Mesh
o Enterprise Messaging

Technology Layer

o SAP Business Technology Platform
¢ Cloud Foundry

¢ Kyma Runtime

o Kubernetes

e Platform Engineering

e DevSecOps

o Infrastructure as Code

Security Layer
o SAP Cloud Identity Services
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o IAM

e OAuth 2.0

e SAML 2.0

e Zero Trust Security
e Encryption

o SIEM Integration

B.4 Cross-Cutting Architecture Services

o Enterprise Governance

¢ Al Governance

¢ Responsible Al

o Enterprise Data Governance
¢ Risk Management

e Compliance

o Identity and Access Management
o Platform Engineering

e DevSecOps

o Monitoring

¢ Logging

o Observability

¢ High Availability

o Disaster Recovery

e Continuous Improvement

B.5 Expected Enterprise Benefits
The Enterprise Al Reference Architecture enables organizations to:

o Establish a standardized Al-native architecture.

o Accelerate enterprise Al adoption.

o Improve interoperability across SAP and non-SAP systems.
e Strengthen governance and security.

e Increase platform scalability and resilience.

e Improve enterprise data quality and trust.

¢ Reduce architectural complexity.

e Enhance operational excellence.

o Deliver measurable business value.

¢ Build sustainable Al-native intelligent enterprises.

For the Al-Native Enterprise Architecture Framework paper, "SAP CX Assessment Matrix" is not appropriate because the
paper is not about SAP Customer Experience. To maintain consistency and improve the paper's academic quality, rename it
as:

These appendices align with the paper’s research contribution and are more suitable for a peer- reviewed research article.

Appendix C — Al-Native Enterprise Architecture Assessment Matrix

C.1 Purpose

The Al-Native Enterprise Architecture Assessment Matrix (AINEAM) provides a structured framework for evaluating an
organization's readiness, maturity, governance, technology capabilities, enterprise architecture alignment, operational
excellence, and business value realization for adopting an Al-native enterprise architecture.

The assessment supports Enterprise Architects, Al Architects, ClIOs, Chief Digital Officers, Enterprise Architecture Review

Boards, Al Centers of Excellence, and executive leadership in identifying capability gaps, prioritizing investments, and
establishing continuous improvement roadmaps.

The assessment framework aligns with:
o SAP Enterprise Architecture Framework (SAP EAF)
o TOGAF® Standard (10th Edition)

e SAP Business Technology Platform
e SAP Al Foundation
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e SAP Business Data Cloud

e SAP Datasphere

¢ ISO/IEC 42001 Artificial Intelligence Management System
¢ |SO/IEC 23894 Artificial Intelligence Risk Management

o NIST Al Risk Management Framework

C.2 Al-Native Enterprise Architecture Assessment Matrix

Weight Current (1- Target (1-
Assessment Domain Assessment Criteria
(%) 5) 5)

Enterprise Strategy
Business Architecture
Enterprise Architecture

AT vision and business alignment 6
Al-enabled business capabilities 6
SAP EAF & TOGAF alignment 8

Responsible AI and governance
AT Governance
maturity
Enterprise Data
AI Platform SAP AI Foundation maturity

Application Architecture Al-native application readiness

API-first and event-driven

Integration

architecture

Security Zero Trust and AI security

Identity & Access

IAM maturity 5

Management

Platform Engineering Kubernetes, DevSecOps, IaC
Weight Current (1- Target (1-

Assessment Domain

(%) 5) 5)
AI Operations AI lifecycle management

Monitoring &
Operational intelligence 5

Observability

Organizational Readiness Skills and change management
ROI and enterprise value
Business Value

Assessment Criteria

realization

C.3 Al-Native Enterprise Architecture Maturity Levels

Level Maturity Stage Characteristics

1 Initial Al experimentation with limited governance

2 Emerging Department-level AI adoption

3 Standardized Enterprise-wide architecture standards and governance

4 Optimized AI integrated across business capabilities with automated governance
AI-Native Al embedded across enterprise strategy, operations,

5

Enterprise decision-making

C.4 Assessment Deliverables
The assessment produces:

e Enterprise Al Architecture Maturity Score
o Al Readiness Assessment

o Architecture Compliance Report

¢ Al Governance Assessment

o Enterprise Data Readiness Report

o Platform Engineering Maturity Assessment
o Operational Excellence Assessment

o Executive Dashboard

¢ Enterprise Al Transformation Roadmap

e Continuous Improvement Plan

Semantic data and governance

governance,

w

Gap

Gap
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Appendix D — Al-Native Enterprise Architecture KPI Catalogue

D.1 Purpose

The Al-Native Enterprise Architecture KPI Catalogue defines measurable Key Performance Indicators (KPIs) used to
evaluate architecture effectiveness, Al adoption, governance maturity, operational performance, cloud efficiency, security,
organizational readiness, and business value realization.

D.2 Strategic KPIs

KPI Target
AI Strategy Alignment 295%
Enterprise Architecture Compliance 295%
Business Capability Coverage 290%
Executive Sponsorship Index 100%

AI Transformation Roadmap Completion 290%

D.3 Architecture KPlIs

KPI Target
AI-Native Application Coverage 285%
Architecture Standard Compliance 295%

API Reuse Rate 270%
Integration Success Rate 299%
Technical Debt Reduction 225%
D.4 Al Platform KPls

KPT Target

AI Platform Availability 299.9%

AI Deployment Success Rate 298%

AI Model Utilization 285%

AT Inference Response Time <500 ms

ATl Service Reliability 299.5%

D.5 Data KPIs

KPI Target
Enterprise Data Quality 295%

Metadata Completeness 295%

Master Data Accuracy 298%

Knowledge Graph Coverage 290%

Data Lineage Coverage 100%

D.6 Security & Governance KPIs

KPI Target
Responsible AI Compliance 100%

Security Compliance 100%

Zero Trust Coverage 295%

IAM Compliance 100%

Audit Readiness 100%

D.7 Operational KPIs

KPI Target
Platform Availability 299.9%
Mean Time to Recovery (MTTR) <30 minutes
Deployment Frequency Weekly or better
Automated Deployment Rate 290%
Infrastructure Automation 295%

D.8 Business Value KPls

KPI Target
AI Return on Investment (ROI) 225%
KPI Target
Business Process Automation 260%
Productivity Improvement 220%

Customer Satisfaction Improvement 215%

AI Adoption Rate 285%

D.9 Innovation KPIs

KPI Target

ATl Innovation Index 285%

AI Use Cases Delivered 290% of roadmap
Time to Production <8 weeks
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Reusable AI Components 275%
Continuous Improvement Initiatives 24 per year

D.10 Executive Al-Native Enterprise Scorecard

Business Area Primary KPI

Strategy AI Strategy Alignment Index
Enterprise Architecture Architecture Compliance Score

AI Governance Governance Maturity Score
Enterprise Data Data Quality Index

AI Platform Platform Health Score

Operations Operational Excellence Index
Security Security Compliance Index

Business Value ROI Score

Innovation AI Innovation Index

Customer Experience Digital Experience Score

D.11 KPI Review Cycle

Frequency Review Activities

Monthly Platform health, AI services, operational KPIs
Quarterly Architecture compliance, governance, ROI, security

Semi-Annual Enterprise Al maturity assessment, capability review

Annual Strategy refresh, architecture roadmap, executive performance review

These appendices complement the proposed Al-Native Enterprise Architecture Framework by providing practical
assessment and measurement tools that organizations can use to evaluate architectural maturity, monitor Al adoption,
measure business outcomes, and drive continuous improvement. They also strengthen the paper's originality by extending
the proposed framework with reusable governance and evaluation artifacts.
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