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Abstract 

Artificial Intelligence has evolved from a standalone technology into a systemic 
architectural force that reshapes how enterprises design capabilities, govern operations, 
and deliver value. This white paper introduces a three-tier AI-enabled capability 
framework—Business, Business-Enabling, and Technical—and extends it into a capability 
realization model covering roles, processes, information, and technology. It defines a 
governance and maturity model aligned with TOGAF, COBIT, Responsible AI frameworks, 
and the EU AI Act, and provides a consulting-grade implementation roadmap for enterprise 
architects. By embedding intelligence into capability systems, organizations shift from 
deterministic, application-centric design toward adaptive, learning-driven architectures 
that continuously sense, decide, act, and improve.
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Executive Summary 
Artificial Intelligence (AI) has shifted from a standalone technology to a capability system 
– a foundational layer of enterprise architecture that transforms how organizations design, 
govern, and operate. Leading research from Gartner, Microsoft, Intel, McKinsey, and 
Coforge converges on a single principle: AI must be embedded into business 
capabilities, not isolated as applications or tools. 

This white paper introduces a three-tier AI-enabled capability framework (Business, 
Business-Enabling, Technical) and expands it into a capability realization model covering 
roles, processes, information, and technology. It further defines a governance and 
maturity model aligned to TOGAF, COBIT, Responsible AI frameworks, and the EU AI Act, 
and concludes with a consulting-grade implementation roadmap for enterprise 
architects. 

AI-enabled business capabilities represent the next evolution of enterprise architecture – a 
shift from deterministic, application-centric design to adaptive, intelligence-driven 
capability systems. 
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1. The Strategic Imperative 
Generative and agentic AI are reshaping enterprise architecture at structural, operational, 
and governance levels. Springer’s 2024 research on Generative AI-Enabled Enterprise 
Architecture identifies ten critical success factors, including data governance, risk 
management, infrastructure readiness, human-AI collaboration, and continuous 
innovation. Intel’s 2025 EA modernization guidance emphasizes capability-based 
planning (CBP) as the preferred method for aligning AI investments with enterprise 
outcomes. 

Across industries, the architectural shift is clear: 

• From applications → to capabilities 

• From workflows → to adaptive learning loops 

• From data stores → to semantic and vectorized knowledge architectures 

• From automation → to autonomous agents 

• From governance → to continuous assurance 

Enterprise architects must now design AI-enabled capability systems that are scalable, 
governed, explainable, and aligned to business strategy. 

 

2. Expanded AI Capability Map 
The AI-enabled capability map organizes enterprise capabilities into three tiers: Business 
(value-creating), Business-Enabling (governance and operating model), and Technical (data 
and architecture). This structure aligns with Gartner’s capability modeling, TOGAF’s 
content framework, and DEAA’s modular architecture standards. 
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3. Capability Realization Framework 
AI-enabled business capabilities are realized through four architectural components:  

• Roles, 
• Processes, 
• information/data, 
• Technology.  

These components form a closed-loop capability system that senses, decides, acts, and 
learns continuously. 

 

3.1 Roles — Human + Machine Workforce Architecture 
Modern enterprise architecture requires a hybrid workforce model combining human 
expertise with AI agents. 

Human Roles 

• AI Stewards — ensure ethical, transparent, and compliant AI use 
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• Model Owners — accountable for lifecycle, performance, and risk 

• Domain Experts — provide contextual knowledge for training and validation 

• AI-Augmented Practitioners — employees using copilots and agents in daily work 

Machine Roles 

• Autonomous Agents — perform tasks, orchestrate workflows, escalate exceptions 

• Decision Engines — provide predictions, recommendations, and optimization 

• Knowledge Agents — retrieve, summarize, and contextualize enterprise knowledge 

 

Architectural Implication: Roles must be modeled in the enterprise meta-model with 
clear RACI boundaries between human and AI responsibilities. 
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3.2 Processes — Adaptive, Learning-Enabled Workflows 
AI transforms processes from deterministic sequences into probabilistic, adaptive 
systems. 

Key Process Patterns 

• AI-Triggered Workflows — events initiate actions (e.g., anomaly → investigation) 

• Human-in-the-Loop (HITL) — humans validate or override AI decisions 

• Continuous Learning Loops — feedback → retraining → redeployment 

• Autonomous Orchestration — multi-agent systems coordinating tasks 

 

Industry Alignment 

• LinkedIn’s 7-Layer AI Blueprint emphasizes Knowledge and Learning layers. 

• Gartner’s Hyperautomation Framework highlights orchestration across RPA, LLMs, 
and decision engines. 
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Architectural Implication: Processes must be modeled with AI decision points, 
confidence thresholds, and fallback paths. 

 

3.3 Information & Data — Semantic, Vectorized, Governed 
AI requires contextual, high-quality, semantically linked data. 

Core Data Components 

• Semantic Layer / Knowledge Graph — enterprise meaning model 

• Vector Databases — embedding-based retrieval 

• Data Fabric — unified access, lineage, and governance 

• Metadata & Trust Scores — required for Responsible AI 

 

Industry Alignment 

• Microsoft Fabric 



  
 

 
© 2026 Digital Enterprise Architecture Advisors LLC. All rights reserved. 

11 
 

• Gartner Data Fabric 

• Google Knowledge Graph Architecture 

Architectural Implication: Data must be modeled as a capability asset, not an 
application artifact. 

 

3.4 Technology — Platforms, Infrastructure, Orchestration 
AI technology spans four layers: 

1. Compute Layer 

• GPU/TPU clusters 

• Edge nodes 

• Elastic scaling 

2. Model Layer 

• Foundation models 

• Finetuned domain models 

• Multi-model routing 

3. Orchestration Layer 

• LLMOps 

• Agent frameworks 

• API gateways 

4. Integration Layer 

• Event-driven architecture 

• Legacy mediation 

• Observability and monitoring 
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Architectural Implication: Technology must be platformized, reusable, and governed as 
shared enterprise capability. 

 

4. Governance and Maturity 
AI governance is no longer a compliance function – it is a continuous assurance system 
embedded across the enterprise. 

4.1 Governance Framework Integration 
A modern AI governance model integrates: 

TOGAF 

• Architecture Governance 

• Capability-Based Planning 
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• Architecture Contracts 

COBIT 

• AI-specific control objectives 

• Risk and compliance alignment 

Responsible AI Frameworks 

• Microsoft Responsible AI 

• OECD AI Principles 

• EU AI Act 

 

Architectural Implication: Governance must be embedded into every capability, not 
centralized as a bottleneck. 
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4.2 Maturity Model — Five Levels 
Based on Gartner, Coforge AIxEA, and McKinsey: 

1. Experimentation – isolated pilots, no governance 

2. Integration – AI embedded in some processes 

3. Institutionalization – shared data fabric, Responsible AI controls 

4. Optimization – autonomous workflows, continuous learning 

5. Autonomy – multi-agent systems, predictive governance 

 

Architectural Implication: Maturity determines which capabilities can be safely 
AI-enabled. 
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4.3 Continuous Assurance 
Continuous assurance includes: 

• Drift detection 

• Bias monitoring 

• Explainability dashboards 

• Model lineage 

• Automated compliance checks 

 

This is the AI equivalent of DevSecOps. 

 

4.4 Portfolio Governance 
AI investments must be managed as capability assets, not projects. 



  
 

 
© 2026 Digital Enterprise Architecture Advisors LLC. All rights reserved. 

16 
 

• Capability-Based Planning (CBP) 

• Value realization frameworks 

• AI service catalogs 

• Reusable AI components 

 

5. Implementation Roadmap 
A consulting-grade roadmap translates strategy into execution. 

 

5.1 Phase 1 — Assessment 
• Capability maturity assessment 

• Data readiness assessment 

• Risk and compliance baseline 
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• Workforce readiness assessment 

Deliverables: AI Capability Heatmap, AI Risk Register, Data Quality Scorecard 

 

5.2 Phase 2 — Design 
• AI-enabled capability map 

• Target operating model 

• Semantic data architecture 

• AI platform architecture 

• Governance model 
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Deliverables: Target State Architecture, AI Operating Model Blueprint, Semantic Layer 
Design 

 

5.3 Phase 3 — Govern 
• Federated governance 

• KPIs and guardrails 

• Responsible AI controls 

Deliverables: AI Governance Handbook, Model Lifecycle Policies, Ethical Risk Controls 

 

5.4 Phase 4 — Scale 
• Reusable AI components 

• ERP/CRM integration 

• Multi-agent systems 

• End-to-end automation 
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Deliverables: AI Component Library, Enterprise Agent Framework, AI-Enabled Process 
Catalog 

 

5.5 Phase 5 — Measure 
• Capability performance dashboards 

• Value realization tracking 

• Continuous improvement loops 

Deliverables: AI Value Scorecard, Continuous Assurance Dashboard 
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6. Applying TOGAF to Build AI-Enabled Business Capabilities 
This section provides a clear, actionable method for enterprise architects to use the TOGAF 
Standard, Version 10 to design, govern, and scale the AI-enabled capability system 
described in this white paper. It translates the three-tier capability map, 
capability-realization model, governance framework, and implementation roadmap into a 
TOGAF-aligned architecture development approach. 

 

6.1 Overview — Why TOGAF Is the Right Framework 
TOGAF provides the structural backbone needed to operationalize AI-enabled business 
capabilities: 

• ADM gives the lifecycle for designing and governing AI capabilities. 

• Capability-Based Planning aligns AI investments to business outcomes. 

• Content Framework provides the artifacts needed to model roles, processes, data, 
and technology. 

• Architecture Repository stores reusable AI building blocks, semantic models, and 
governance assets. 

• Architecture Governance ensures Responsible AI, compliance, and continuous 
assurance. 

The following subsections show exactly how each ADM phase is used to build the 
AI-enabled enterprise. 

 

6.2 TOGAF ADM for AI-Enabled Business Capabilities 
Phase A — Architecture Vision 

Objective: Establish the strategic intent for AI as a capability system. 

Key Activities 

• Define AI mission, principles, and value drivers. 

• Identify high-value business capabilities for AI enablement. 
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• Establish AI governance charter and Responsible AI principles. 

• Create the initial AI-Enabled Capability Map (Figure 1). 

Outputs (TOGAF Artifacts) 

• Architecture Vision 

• Stakeholder Map 

• Value Stream + Capability Heatmap 

• AI Principles & Guardrails 

• Initial Architecture Contract 

How it connects to this paper: This phase anchors the strategic imperative, the 
three-tier capability map, and the maturity model. 

Phase B — Business Architecture 

Objective: Design the business layer of the AI-enabled capability system. 

Key Activities 

• Model AI-enabled business capabilities (Business + Business-Enabling tiers). 

• Define human + machine roles (AI Stewards, Model Owners, Agents). 

• Redesign processes using AI patterns: HITL, autonomous orchestration, learning 
loops. 

• Define the Target Operating Model for AI. 

Outputs 

• Business Capability Model (AI-enabled) 

• Role Catalog (Human + Machine) 

• AI-Enabled Process Catalog 

• Business Architecture Baseline & Target 

How it connects to this paper: This phase operationalizes Roles and Processes from the 
Capability Realization Framework. 
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Phase C — Information Systems Architecture (Data + Applications) 

Data Architecture 

Objective: Build the semantic, vectorized, governed data foundation for AI. 

Key Activities 

• Define semantic layer, knowledge graph, and enterprise meaning model. 

• Identify vector database requirements and embedding strategies. 

• Define data governance, metadata, trust scores, lineage, and quality controls. 

• Map data flows for autonomous agents and decision engines. 

Outputs 

• Semantic Layer Design 

• Knowledge Graph Architecture 

• Data Fabric Blueprint 

• Data Governance Model 

Application Architecture 

Objective: Define how AI agents, copilots, decision engines, and orchestration systems 
integrate with enterprise applications. 

Key Activities 

• Identify AI-enabled application services. 

• Define agent orchestration patterns and integration points. 

• Model application services supporting autonomous workflows. 

Outputs 

• Application Service Catalog 

• AI Agent Interaction Diagrams 

• Integration Architecture 
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How it connects to this paper: This phase implements the Information/Data and 
Machine Roles components. 

Phase D — Technology Architecture 

Objective: Define the platform, infrastructure, and orchestration layers required for 
enterprise-scale AI. 

Key Activities 

• Specify compute (GPU/TPU), edge, and elastic scaling requirements. 

• Define model lifecycle platforms (LLMOps, MLOps, agent frameworks). 

• Establish observability, monitoring, and continuous assurance tooling. 

• Define event-driven and API-based integration patterns. 

Outputs 

• AI Platform Architecture 

• Compute & Infrastructure Blueprint 

• Orchestration Layer Design 

• Observability & Monitoring Architecture 

How it connects to this paper: This phase implements the Technology layer of the 
capability system. 

Phase E — Opportunities & Solutions 

Objective: Translate architecture into executable AI initiatives. 

Key Activities 

• Identify reusable AI components and accelerators. 

• Define AI service catalog and capability-based investment portfolio. 

• Prioritize AI-enabled capabilities based on maturity and risk. 

Outputs 

• AI Opportunity Portfolio 
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• AI Component Library 

• Work Package Definitions 

How it connects to this paper: This phase aligns with the Portfolio Governance and 
Reusable Components sections. 

Phase F — Migration Planning 

Objective: Build a sequenced roadmap for AI capability rollout. 

Key Activities 

• Map dependencies across data, governance, and platform readiness. 

• Sequence capability enablement based on maturity model. 

• Define transition architectures and migration waves. 

Outputs 

• AI Roadmap 

• Transition Architectures 

• Migration Plan 

How it connects to this paper: This phase corresponds directly to the Implementation 
Roadmap (Phases 1–5). 

Phase G — Implementation Governance 

Objective: Ensure AI solutions comply with architecture, governance, and Responsible AI 
requirements. 

Key Activities 

• Enforce Architecture Contracts for AI systems. 

• Validate compliance with EU AI Act, RAI frameworks, and internal guardrails. 

• Monitor drift, bias, lineage, and explainability. 

Outputs 

• Architecture Compliance Reviews 



  
 

 
© 2026 Digital Enterprise Architecture Advisors LLC. All rights reserved. 

26 
 

• Model Lifecycle Policies 

• Continuous Assurance Controls 

How it connects to this paper: This phase operationalizes Continuous Assurance and 
Federated Governance. 

Phase H — Architecture Change Management 

Objective: Maintain AI capabilities as living, learning systems. 

Key Activities 

• Monitor model performance, drift, and emerging risks. 

• Update semantic models, knowledge graphs, and agent behaviors. 

• Trigger new ADM cycles for major AI capability changes. 

Outputs 

• Updated AI Capability Map 

• Updated Architecture Repository 

• Change Requests 

How it connects to this paper: This phase supports continuous learning loops and 
adaptive capability evolution. 

 

6.3 TOGAF Content Framework for AI-Enabled Capabilities 
TOGAF’s Content Framework provides the structure for modeling the four 
capability-realization components: 

Capability 
Component 

TOGAF Artifact Purpose 

Roles Role Catalog, Actor Catalog 
Defines human + machine 
responsibilities 
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Capability 
Component 

TOGAF Artifact Purpose 

Processes 
Process Flow, Business Service 
Catalog 

Models AI decision points, HITL, 
orchestration 

Information/Data 
Data Entity Catalog, Data Flow, 
Metadata Model 

Defines semantic, vector, and 
governed data assets 

Technology 
Platform Architecture, 
Technology Standards 

Defines compute, models, 
orchestration, integration 

This ensures every AI-enabled capability is fully modeled and governed. 

 

6.4 Architecture Repository for AI 
The Architecture Repository becomes the enterprise’s AI knowledge base, containing: 

• AI-enabled capability models 

• Semantic layer and knowledge graph 

• AI service catalog 

• Model lifecycle policies 

• Responsible AI controls 

• Reusable agent patterns 

• Data governance assets 

• Continuous assurance dashboards 

This repository is essential for scaling AI across the enterprise. 

 

6.5 Architecture Governance for AI 
TOGAF’s governance mechanisms ensure AI is safe, compliant, and aligned to strategy: 

• Architecture Contracts enforce Responsible AI and EU AI Act compliance. 
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• Governance Boards oversee AI risk, ethics, and performance. 

• Compliance Reviews validate drift, bias, lineage, and explainability. 

• Capability-Based Planning ensures AI investments deliver measurable value. 

This governance model aligns directly with the Governance and Maturity section of the 
paper. 

 

6.6 TOGAF ADM Phase-to-AI-capability mapping 

ADM Phase 
Short label in 

visual 
How it maps to AI-Enabled Business 

Capabilities 

Preliminary 
AI capability 
governance setup 

Define AI principles, reference models, 
metamodel extensions (human+machine 
roles, agents, semantic data, platforms). 

A. Architecture 
Vision 

AI mission & 
capability heatmap 

Define AI mission, value drivers, initial 
AI-enabled capability map, and high-value 
capability candidates. 

B. Business 
Architecture 

Design AI-enabled 
business 
capabilities 

Model Business + Business-Enabling 
capabilities, human+machine roles, AI 
patterns (HITL, learning loops), AI Target 
Operating Model. 

C. Information 
Systems 
Architectures 

Semantic & agent 
data foundation 

Design semantic layer, knowledge graph, 
vector stores, data fabric, and AI-enabled 
application/agent integration. 

D. Technology 
Architecture 

AI platform & 
orchestration 

Define compute, model platforms 
(LLMOps/agent frameworks), orchestration, 
observability, and event/API integration as 
shared AI capability. 
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ADM Phase 
Short label in 

visual 
How it maps to AI-Enabled Business 

Capabilities 

E. Opportunities & 
Solutions 

AI capability 
portfolio & 
components 

Identify reusable AI components, AI service 
catalog, and capability-based AI investment 
portfolio. 

F. Migration Planning 
AI capability rollout 
roadmap 

Sequence AI-enabled capabilities by maturity, 
risk, and dependencies; define transition 
architectures and waves. 

G. Implementation 
Governance 

Responsible AI & 
continuous 
assurance 

Enforce Architecture Contracts, EU AI Act/RAI 
controls, drift/bias monitoring, lineage, 
explainability for AI capabilities. 

H. Architecture 
Change 
Management 

Evolving AI 
capability system 

Manage model drift, update semantic models 
and agents, trigger new ADM cycles for 
evolving AI-enabled capabilities. 
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6.7 Summary — How TOGAF Operationalizes the AI-Enabled Enterprise 
Using TOGAF, enterprise architects can: 

• Translate AI strategy into a structured capability system. 

• Model human + machine roles, adaptive processes, semantic data, and AI 
platforms. 

• Govern AI with continuous assurance and Responsible AI controls. 

• Scale AI through reusable components, federated governance, and capability-based 
planning. 

• Maintain AI as a living, learning architecture through iterative ADM cycles. 

TOGAF provides the method, artifacts, governance, and repository structure required to 
implement the AI-enabled enterprise described in this white paper. 
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Conclusion 
Artificial Intelligence has evolved from a set of discrete technologies into a systemic 
architectural force—one that reshapes how enterprises design capabilities, govern 
operations, and deliver value. This white paper has shown that AI-enabled business 
capabilities are not merely enhancements to existing processes but represent a structural 
redefinition of enterprise architecture itself. By embedding intelligence into roles, 
processes, information, and technology, organizations create adaptive, learning-driven 
capability systems that continuously sense, decide, act, and improve. 

The TOGAF Standard, Version 10 provides the architectural backbone required to 
operationalize this transformation. Its Architecture Development Method (ADM) offers a 
disciplined, iterative lifecycle for designing, governing, and scaling AI-enabled capabilities. 
Each ADM phase directly contributes to the capability system described in this paper: 
Phase A establishes the strategic intent and AI mission; Phase B models human-machine 
roles and AI-enabled processes; Phase C defines the semantic, vectorized data foundation 
and agent-centric application architecture; Phase D specifies the AI platform, compute, 
and orchestration layers; Phases E and F translate architecture into executable portfolios 
and roadmaps; Phase G enforces Responsible AI, compliance, and continuous assurance; 
and Phase H ensures AI capabilities evolve as living systems. 

Together, the AI capability framework and TOGAF ADM form a unified method for building 
the AI-enabled enterprise. They enable architects to move beyond application-centric 
modernization toward capability-centric transformation—where AI becomes a reusable, 
governed, enterprise-wide asset. By integrating capability-based planning, semantic data 
architectures, agentic workflows, and continuous assurance into a single architectural 
system, organizations can scale AI safely, ethically, and strategically. 

The result is an enterprise architecture that is no longer static but adaptive; no longer 
deterministic but intelligence-driven; no longer governed episodically but continuously 
assured. AI-enabled business capabilities, grounded in TOGAF’s structure and governance, 
provide the blueprint for enterprises to innovate responsibly, operate autonomously, and 
evolve continuously in an era defined by intelligence.  
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