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Uday personal time preparation
Enterprise Ontology & Semantics Architecture
Architecture Domain: Enterprise Data, Ontology & Semantics
Architecture Scope: Enterprise-wide
Architecture Pattern: Federated Semantic Architecture with Central Governance and Shared Semantic Services
Modeling Standard: ArchiMate 3.2
Architecture Horizon: Current State → Transition States → Target State

[bookmark: scope]1. Scope
This architecture defines the enterprise-level architecture for Ontology and Semantics, covering:
· Enterprise semantic strategy and governance
· Business vocabulary and taxonomy
· Enterprise and domain ontologies
· Industry reference ontologies
· Semantic mappings
· Semantic rules and constraints
· Semantic asset management
· Ontology and semantic development lifecycle
· Semantic execution and runtime services
· Semantic metadata and lineage
· Semantic APIs and consumption services
· Integration with enterprise data and application ecosystems
· Support for analytics, knowledge discovery and AI-enabled solutions
· Architecture governance and technology standards
· Migration from the current fragmented landscape to the target enterprise capability
The architecture deliberately separates:
Business meaning → Semantic models → Semantic assets → Execution → Consumption
It does not prescribe a single vendor, product, graph technology, modeling tool or implementation platform.
[bookmark: out-of-scope]Out of Scope
The architecture does not define:
· Detailed application-specific implementation
· Vendor procurement decisions
· Product licensing decisions
· Detailed physical deployment design
· Individual project-level ontology designs
· Detailed data models for individual systems
· Detailed AI application architecture
Those decisions should be derived from this enterprise architecture.

[bookmark: executive-summary]2. Executive Summary
The organization is in an emerging semantic maturity stage.
Multiple teams and domains have already begun exploring ontology and semantics using different approaches, standards and tools. Examples include industry reference models such as FIBO, ontology/modeling platforms, metadata and governance products, graph technologies, data modeling tools, collaboration platforms, repositories and automation capabilities.
The current landscape therefore contains valuable semantic capabilities, but they are distributed across:
· different teams;
· different tools;
· different modeling approaches;
· different levels of ontology maturity;
· different repositories;
· different development practices;
· different execution environments.
The primary architectural challenge is not the absence of technology.
It is the absence of a common enterprise architecture that establishes:
common semantic principles, governance, ownership, interoperability, lifecycle management, reuse and shared execution capabilities.
[bookmark: target-architecture]Target Architecture
The recommended target architecture is:
A federated enterprise ontology and semantics architecture with centralized governance, shared semantic services, domain-owned semantic models, and technology-neutral execution capabilities.
The architecture has six major layers:
┌─────────────────────────────────────────────────────────────┐
│  1. STRATEGY, GOVERNANCE & OPERATING MODEL                  │
├─────────────────────────────────────────────────────────────┤
│  2. SEMANTIC FOUNDATION                                     │
│     Vocabulary • Taxonomy • Ontology • Rules • Standards    │
├─────────────────────────────────────────────────────────────┤
│  3. SEMANTIC ASSET & KNOWLEDGE MANAGEMENT                   │
│     Registry • Repository • Mapping • Lineage • Versioning  │
├─────────────────────────────────────────────────────────────┤
│  4. SEMANTIC ENGINEERING & CONTROL PLANE                    │
│     Author • Validate • Test • Approve • Release • Govern   │
├─────────────────────────────────────────────────────────────┤
│  5. SEMANTIC EXECUTION & RUNTIME                            │
│     Query • Reasoning • Graph • APIs • Context • Services   │
├─────────────────────────────────────────────────────────────┤
│  6. CONSUMPTION                                             │
│     Data • Analytics • Applications • AI • Knowledge       │
└─────────────────────────────────────────────────────────────┘
The architecture does not require every capability to be implemented by one platform.
Instead:
The architecture standardizes capabilities, interfaces, governance and semantic contracts while allowing multiple approved implementation technologies.

[bookmark: architecture-vision]3. Architecture Vision
[bookmark: motivation]3.1 Motivation
The organization needs a consistent enterprise approach to semantics because semantic initiatives are increasingly becoming important across data, analytics, applications and AI.
Without an enterprise architecture, continued independent implementation can lead to:
· duplicate semantic concepts;
· conflicting definitions;
· incompatible models;
· duplicated tooling;
· inconsistent standards;
· limited semantic reuse;
· difficult integration;
· unclear ownership;
· fragmented lifecycle management;
· inconsistent quality;
· increased implementation cost.
The architecture therefore establishes a common enterprise foundation while preserving domain autonomy.

[bookmark: stakeholders-and-concerns-view]3.1.1 Stakeholders and Concerns View
[bookmark: stakeholder-groups]Stakeholder Groups
	Stakeholder
	Primary Concern

	Enterprise Architecture
	Enterprise coherence and architectural alignment

	Data Architecture
	Consistent enterprise meaning and semantic interoperability

	Domain Architecture
	Domain autonomy with enterprise alignment

	Data Governance
	Ownership, standards, quality and lifecycle

	Engineering Teams
	Usable platforms, APIs and development automation

	Ontology / Semantic Teams
	Modeling standards, tooling and lifecycle

	Platform Teams
	Scalable execution and operational support

	Application Teams
	Reusable semantic services

	Analytics Teams
	Consistent semantic interpretation

	AI Teams
	Reliable semantic context and knowledge access

	Technology Governance
	Technology standards and platform rationalization

	Architecture Governance
	Risk, standards, exceptions and strategic alignment


[bookmark: archimate-motivation-view]ArchiMate Motivation View
Stakeholder
     │
     ▼
Concern
     │
     ▼
Driver
     │
     ▼
Goal
     │
     ▼
Outcome
[bookmark: primary-drivers]Primary Drivers
D01 — Semantic Fragmentation
D02 — Increasing Semantic Demand
D03 — Need for Enterprise Reuse
D04 — Need for Consistent Business Meaning
D05 — Increasing AI and Knowledge Requirements
D06 — Tool and Platform Diversity
D07 — Need for Controlled Semantic Lifecycle
D08 — Need for Enterprise Interoperability

[bookmark: goals-and-outcomes-view]3.1.2 Goals and Outcomes View
[bookmark: strategic-goals]Strategic Goals
[bookmark: X9741eb753951d75691f62535bd9476aa22b788e]G01 — Establish Enterprise Semantic Governance
Create common principles, standards, ownership and decision mechanisms.
[bookmark: Xbb706749725aebc6459716b224d0ff7eee8205e]G02 — Establish Enterprise Semantic Foundation
Create reusable enterprise vocabulary, taxonomy and semantic concepts.
[bookmark: g03-enable-federated-domain-semantics]G03 — Enable Federated Domain Semantics
Allow domains to develop and maintain their own semantic models within enterprise standards.
[bookmark: g04-establish-semantic-asset-reuse]G04 — Establish Semantic Asset Reuse
Enable discovery and reuse of approved semantic assets.
[bookmark: g05-industrialize-semantic-engineering]G05 — Industrialize Semantic Engineering
Introduce controlled development, validation, testing, versioning and release management.
[bookmark: g06-enable-semantic-interoperability]G06 — Enable Semantic Interoperability
Provide standard mechanisms for semantic integration across systems, platforms and domains.
[bookmark: X9c2f9d9aa7e44a37d7d1d540c9850d8c1bae37c]G07 — Enable Enterprise Semantic Consumption
Make semantics consumable by data, analytics, applications and AI solutions.
[bookmark: g08-rationalize-the-technology-landscape]G08 — Rationalize the Technology Landscape
Avoid unnecessary duplication while allowing multiple technologies where there is a legitimate architectural need.
[bookmark: expected-outcomes]Expected Outcomes
                  Enterprise Semantic Strategy
                              │
                              ▼
                 Consistent Semantic Foundation
                              │
          ┌───────────────────┼───────────────────┐
          ▼                   ▼                   ▼
     Domain Reuse       Interoperability       AI Context
          │                   │                   │
          └───────────────────┼───────────────────┘
                              ▼
                   Enterprise Semantic Value

[bookmark: strategy]3.2 Strategy
[bookmark: strategic-direction]3.2.1 Strategic Direction
The recommended strategic direction is:
Centralize governance and shared semantic capabilities; federate semantic ownership and domain implementation.
The organization should avoid both extremes.
[bookmark: option-a-fully-centralized]Option A — Fully Centralized
Enterprise
    │
    ▼
Central Ontology Team
    │
    ├── All Domains
    ├── All Ontologies
    ├── All Mappings
    └── All Semantic Assets
[bookmark: advantages]Advantages
· Strong consistency
· Central control
· Easier standards management
[bookmark: disadvantages]Disadvantages
· Domain bottleneck
· Slow delivery
· Poor domain ownership
· Difficult to scale
Recommendation: Not preferred.

[bookmark: option-b-fully-federated]Option B — Fully Federated
Enterprise
    │
 ┌──┼───────────────┐
 ▼  ▼               ▼
D1  D2              D3
│   │               │
Own Own              Own
[bookmark: advantages-1]Advantages
· High domain autonomy
· Fast local delivery
[bookmark: disadvantages-1]Disadvantages
· Semantic duplication
· Inconsistent standards
· Poor interoperability
· Difficult enterprise reuse
Recommendation: Not preferred.

[bookmark: X193b598b4976158900a51aef7fb6c9c34aea6db]Option C — Federated with Enterprise Control Plane
                 ENTERPRISE
                     │
          ┌──────────▼──────────┐
          │ Semantic Control     │
          │ Plane                │
          │                      │
          │ Standards            │
          │ Governance           │
          │ Registry             │
          │ Lifecycle            │
          │ Certification        │
          └──────────┬───────────┘
                     │
       ┌─────────────┼─────────────┐
       ▼             ▼             ▼
     Domain A      Domain B      Domain C
       │             │             │
   Own Semantics  Own Semantics  Own Semantics
Recommendation: Preferred Target Architecture
This provides enterprise control without centralizing every semantic activity.

[bookmark: architecture-concept]3.2.2 Architecture Concept
[bookmark: federated-semantic-architecture]Federated Semantic Architecture
The target architecture consists of four major architectural planes.
┌─────────────────────────────────────────────────────────────┐
│                 SEMANTIC GOVERNANCE PLANE                   │
│ Strategy • Standards • Policies • Ownership • Certification │
├─────────────────────────────────────────────────────────────┤
│                 SEMANTIC CONTROL PLANE                      │
│ Registry • Metadata • Lifecycle • Validation • Versioning   │
├─────────────────────────────────────────────────────────────┤
│                 SEMANTIC EXECUTION PLANE                    │
│ Query • Reasoning • Graph • APIs • Runtime • Context        │
├─────────────────────────────────────────────────────────────┤
│                 CONSUMPTION PLANE                            │
│ Data • Applications • Analytics • AI • Knowledge            │
└─────────────────────────────────────────────────────────────┘
[bookmark: Xc5684ce759f5ce1596c78a885b7fa14040fea77]Domain Semantics operate across these planes.
Each domain can maintain:
· domain vocabulary;
· taxonomy;
· ontology;
· mappings;
· semantic rules;
· domain relationships.
But those assets must conform to enterprise standards and be registered through the enterprise control plane.

[bookmark: architecture-description]4. Architecture Description
[bookmark: requirements]4.1 Requirements
[bookmark: functional-requirements]Functional Requirements
[bookmark: fr01-semantic-asset-discovery]FR01 — Semantic Asset Discovery
Users must be able to discover approved semantic assets.
[bookmark: fr02-semantic-modeling]FR02 — Semantic Modeling
The architecture must support vocabulary, taxonomy and ontology development.
[bookmark: fr03-semantic-mapping]FR03 — Semantic Mapping
The architecture must support relationships between semantic concepts and enterprise data/application structures.
[bookmark: fr04-semantic-validation]FR04 — Semantic Validation
Semantic assets must be validated against defined standards and constraints.
[bookmark: fr05-version-management]FR05 — Version Management
Semantic assets must support controlled versioning.
[bookmark: fr06-lifecycle-management]FR06 — Lifecycle Management
Semantic assets must support controlled lifecycle states.
[bookmark: fr07-governance]FR07 — Governance
Semantic assets must support ownership, approval and certification.
[bookmark: fr08-industry-standards]FR08 — Industry Standards
The architecture must support adoption, alignment and controlled extension of external industry models.
[bookmark: fr09-domain-federation]FR09 — Domain Federation
Domains must be able to manage their semantic assets independently while remaining enterprise-aligned.
[bookmark: fr10-semantic-consumption]FR10 — Semantic Consumption
Semantic services must be available to downstream applications and platforms.
[bookmark: fr11-interoperability]FR11 — Interoperability
Semantic assets must support standardized exchange and integration mechanisms.
[bookmark: fr12-automation]FR12 — Automation
Where appropriate, semantic engineering should support automated validation, testing, publishing and deployment.

[bookmark: security-requirements-view]4.1.1 Security Requirements View
Security is a cross-cutting architectural concern.
The architecture should implement:
[bookmark: identity]Identity
· Enterprise identity integration
· Strong authentication
· Role-based access
· Attribute-based controls where required
· Service identity
[bookmark: authorization]Authorization
Access should be controlled at appropriate levels:
Enterprise
   │
Domain
   │
Semantic Asset
   │
Operation
[bookmark: protection]Protection
· Encryption in transit
· Encryption at rest
· Secure secrets management
· Controlled service-to-service communication
[bookmark: audit]Audit
Record:
· Asset creation
· Asset modification
· Approval
· Publication
· Version changes
· Access to controlled services
· Administrative actions
[bookmark: environment-separation]Environment Separation
Development
     ↓
Test / Validation
     ↓
Production
Semantic assets should not bypass controlled promotion.
[bookmark: security-architecture-principle]Security Architecture Principle
Security controls should be implemented as shared enterprise platform capabilities rather than duplicated independently across semantic solutions.

[bookmark: current-state]4.2 Current State
The current state should be modeled as an emerging and fragmented ecosystem, not as an empty architecture.
The exact tool inventory should be confirmed through discovery, but the architecture recognizes multiple categories of existing capabilities.

[bookmark: capability-map]4.2.1 Capability Map
[bookmark: current-state-capability-map]Current-State Capability Map
	Capability
	Maturity
	Current Characteristic

	Semantic Strategy
	Emerging
	Limited enterprise standardization

	Semantic Governance
	Emerging
	Distributed decision making

	Vocabulary Management
	Emerging
	Multiple implementations

	Taxonomy Management
	Emerging
	Domain-dependent

	Ontology Development
	Emerging
	Different approaches

	Industry Model Adoption
	Emerging
	Selective adoption

	Semantic Mapping
	Emerging
	Multiple implementation patterns

	Semantic Validation
	Emerging
	Inconsistent

	Semantic Asset Registry
	Low/Emerging
	Fragmented

	Semantic Metadata
	Emerging
	Tool-dependent

	Semantic Lineage
	Emerging
	Inconsistent

	Semantic Versioning
	Emerging
	Different practices

	Semantic Lifecycle
	Emerging
	Not standardized

	Semantic Execution
	Emerging
	Multiple technologies

	Semantic APIs
	Emerging
	Point solutions

	Knowledge Graph Capability
	Emerging
	Selective

	Semantic Automation
	Emerging
	Increasing adoption

	Platform Operations
	Emerging
	Distributed


[bookmark: current-state-capability-pattern]Current-State Capability Pattern
                 ENTERPRISE
                     │
          Limited common direction
                     │
     ┌───────────────┼────────────────┐
     ▼               ▼                ▼
  Domain A         Domain B         Domain C
     │               │                │
  Toolset A        Toolset B        Toolset C
     │               │                │
  Model A          Model B          Model C
     │               │                │
     └───────────────┼────────────────┘
                     ▼
              Limited enterprise
                   reuse

[bookmark: business-functions-and-processes]4.2.2 Business Functions and Processes
[bookmark: current-business-functions]Current Business Functions
BF-C01 Semantic Discovery
BF-C02 Vocabulary Management
BF-C03 Ontology Modeling
BF-C04 Semantic Mapping
BF-C05 Semantic Validation
BF-C06 Semantic Governance
BF-C07 Semantic Publication
BF-C08 Semantic Consumption
These functions currently exist to varying degrees across teams.
They should not be interpreted as one centralized business function.

[bookmark: current-semantic-development-process]Current Semantic Development Process
Business / Technical Need
          │
          ▼
Domain Investigation
          │
          ▼
Select Tool / Approach
          │
          ▼
Create Semantic Model
          │
          ▼
Validate Locally
          │
          ▼
Publish / Integrate
          │
          ▼
Consume
[bookmark: current-process-issues]Current Process Issues
· Reuse is not consistently enforced.
· Similar concepts may be created independently.
· Validation approaches vary.
· Lifecycle states vary.
· Tooling differs.
· Publication mechanisms differ.
· Enterprise discovery is limited.

[bookmark: applications-and-usage]4.2.3 Applications and Usage
The current application landscape should be represented by capability categories, not by one preferred product.
[bookmark: current-application-categories]Current Application Categories
[bookmark: semantic-modeling]Semantic Modeling
Examples may include:
· Protégé
· ontology modeling platforms
· specialized semantic development tools
[bookmark: data-modeling]Data Modeling
Examples may include:
· ERwin
· PowerDesigner
· other enterprise data modeling tools
[bookmark: metadata-catalog]Metadata / Catalog
Examples may include:
· DataHub
· enterprise metadata platforms
· catalog solutions
[bookmark: semantic-graph-runtime]Semantic / Graph Runtime
Examples may include:
· Stardog
· Neo4j
· other graph or semantic platforms
[bookmark: data-semantic-engineering]Data / Semantic Engineering
Examples may include:
· Ab Initio
· automation platforms
· transformation frameworks
[bookmark: collaboration-lifecycle]Collaboration / Lifecycle
Examples may include:
· GitHub
· Jira
· enterprise DevOps platforms
[bookmark: other-semantic-data-management-tools]Other Semantic / Data Management Tools
Examples may include:
· DataFlex
· domain-specific platforms
· additional enterprise data management services
These should be represented as current-state implementations, not target-state standards.

[bookmark: technologies-and-usage]4.2.4 Technologies and Usage
The current technology landscape can be classified into:
Modeling Technologies
        │
        ├── Ontology Modeling
        └── Data Modeling

Metadata Technologies
        │
        ├── Catalog
        ├── Metadata
        └── Lineage

Execution Technologies
        │
        ├── Graph
        ├── Semantic Runtime
        └── Query

Engineering Technologies
        │
        ├── Source Control
        ├── CI/CD
        └── Automation

Support Technologies
        │
        ├── Workflow
        ├── Issue Management
        └── Collaboration
[bookmark: current-state-architecture-principle]Current-State Architecture Principle
No current-state technology should automatically become a target-state enterprise standard merely because it is already deployed.
Each capability should be assessed against the target architecture.

[bookmark: target-state]4.3 Target State
[bookmark: capability-map-1]4.3.1 Capability Map
The target capability model is the foundation of the architecture.
[bookmark: level-1-enterprise-ontology-semantics]Level 1 — Enterprise Ontology & Semantics
ENTERPRISE ONTOLOGY & SEMANTICS
│
├── 1. Strategy & Governance
│   ├── Semantic Strategy
│   ├── Architecture
│   ├── Standards
│   ├── Governance
│   ├── Operating Model
│   └── Technology Governance
│
├── 2. Semantic Foundation
│   ├── Vocabulary
│   ├── Taxonomy
│   ├── Ontology
│   ├── Semantic Rules
│   ├── Constraints
│   └── Industry Reference Models
│
├── 3. Semantic Asset Management
│   ├── Registry
│   ├── Repository
│   ├── Metadata
│   ├── Versioning
│   ├── Lineage
│   └── Certification
│
├── 4. Semantic Engineering
│   ├── Authoring
│   ├── Mapping
│   ├── Validation
│   ├── Testing
│   ├── Packaging
│   └── Release
│
├── 5. Semantic Execution
│   ├── Query
│   ├── Reasoning
│   ├── Graph
│   ├── APIs
│   ├── Context
│   └── Runtime
│
├── 6. Semantic Integration
│   ├── Data Integration
│   ├── Metadata Integration
│   ├── Application Integration
│   └── External Model Integration
│
└── 7. Semantic Consumption
    ├── Data
    ├── Analytics
    ├── Applications
    ├── AI
    └── Knowledge Services
This becomes the enterprise semantic capability map.

[bookmark: business-architecture]4.3.2 Business Architecture
[bookmark: target-operating-model]Target Operating Model
The target business architecture has three levels.
[bookmark: enterprise-level]Enterprise Level
Responsible for:
· semantic strategy;
· enterprise standards;
· architecture;
· governance;
· common semantic assets;
· industry model strategy;
· cross-domain consistency;
· shared services.
[bookmark: domain-level]Domain Level
Responsible for:
· domain semantics;
· domain vocabulary;
· domain ontology;
· mappings;
· semantic rules;
· domain validation;
· domain evolution.
[bookmark: platform-level]Platform Level
Responsible for:
· shared tooling;
· semantic registry;
· execution infrastructure;
· APIs;
· runtime;
· automation;
· observability.

[bookmark: business-architecture-1]Business Architecture
                    ENTERPRISE
                        │
                        ▼
           Enterprise Semantic Governance
                        │
          ┌─────────────┼─────────────┐
          ▼             ▼             ▼
      Standards      Shared Assets   Architecture
          │             │             │
          └─────────────┼─────────────┘
                        ▼
              Semantic Control Plane
                        │
       ┌────────────────┼────────────────┐
       ▼                ▼                ▼
    Domain A         Domain B         Domain C
       │                │                │
    Semantics        Semantics        Semantics
       │                │                │
       └────────────────┼────────────────┘
                        ▼
              Semantic Execution
                        │
        ┌───────────────┼───────────────┐
        ▼               ▼               ▼
       Data         Analytics           AI

[bookmark: application-architecture]4.3.3 Application Architecture
The target application architecture should be logical, not product-specific.
[bookmark: application-components]Application Components
[bookmark: a01-semantic-governance-portal]A01 — Semantic Governance Portal
Provides:
· governance;
· approval;
· certification;
· ownership;
· search;
· lifecycle visibility.
[bookmark: a02-vocabulary-taxonomy-management]A02 — Vocabulary & Taxonomy Management
Provides:
· vocabulary;
· definitions;
· taxonomies;
· classifications;
· terminology management.
[bookmark: a03-ontology-engineering-workbench]A03 — Ontology Engineering Workbench
Provides:
· ontology authoring;
· ontology visualization;
· relationship modeling;
· semantic model management.
[bookmark: a04-semantic-mapping-service]A04 — Semantic Mapping Service
Provides:
· concept mapping;
· model mapping;
· data mapping;
· relationship mapping.
[bookmark: a05-semantic-validation-service]A05 — Semantic Validation Service
Provides:
· structural validation;
· semantic validation;
· constraint validation;
· quality checks.
[bookmark: a06-semantic-registry]A06 — Semantic Registry
Provides:
· semantic asset discovery;
· ownership;
· metadata;
· version;
· status;
· dependency information.
[bookmark: a07-semantic-repository]A07 — Semantic Repository
Provides persistent storage for approved semantic assets.
[bookmark: a08-semantic-metadata-lineage]A08 — Semantic Metadata & Lineage
Provides:
· semantic lineage;
· metadata relationships;
· dependency information.
[bookmark: a09-semantic-lifecycle-service]A09 — Semantic Lifecycle Service
Provides:
· version management;
· promotion;
· release;
· deprecation;
· rollback where required.
[bookmark: a10-semantic-integration-service]A10 — Semantic Integration Service
Connects semantic capabilities with:
· data platforms;
· metadata platforms;
· application platforms;
· external semantic models.
[bookmark: a11-semantic-runtime]A11 — Semantic Runtime
Provides:
· semantic queries;
· reasoning;
· graph capabilities;
· context services;
· semantic retrieval.
[bookmark: a12-semantic-api-gateway]A12 — Semantic API Gateway
Provides governed consumption interfaces.
[bookmark: a13-industry-model-integration]A13 — Industry Model Integration
Manages:
· FIBO;
· other approved industry models;
· import;
· alignment;
· version tracking;
· controlled extension.

[bookmark: application-architecture-diagram]Application Architecture Diagram
                        USERS / CONSUMERS
                               │
                               ▼
                  ┌─────────────────────────┐
                  │ Semantic Governance     │
                  │ Portal                  │
                  └────────────┬────────────┘
                               │
       ┌───────────────────────┼────────────────────────┐
       ▼                       ▼                        ▼
Vocabulary /             Ontology                 Mapping
Taxonomy                  Engineering              Service
       │                       │                        │
       └───────────────────────┼────────────────────────┘
                               ▼
                    Semantic Validation
                               │
                               ▼
                    Semantic Asset Registry
                               │
              ┌────────────────┼────────────────┐
              ▼                ▼                ▼
        Repository        Metadata/Lineage   Lifecycle
              │                │                │
              └────────────────┼────────────────┘
                               ▼
                    Semantic Integration
                               │
                               ▼
                       Semantic Runtime
                               │
                         Semantic APIs
                               │
              ┌────────────────┼────────────────┐
              ▼                ▼                ▼
             Data         Analytics              AI

[bookmark: technology-agnostic-tool-positioning]Technology-Agnostic Tool Positioning
The architecture should establish capability categories, then allow approved products to implement them.
	Capability
	Possible Technology Category

	Ontology Authoring
	Ontology modeling tools

	Vocabulary
	Glossary/vocabulary tools

	Data Modeling
	Enterprise data modeling tools

	Metadata
	Metadata/catalog platforms

	Registry
	Semantic/metadata registry

	Mapping
	Semantic mapping tools

	Validation
	Semantic validation engines

	Graph Runtime
	Graph/semantic platforms

	Execution
	Semantic execution platforms

	Versioning
	Source control platforms

	Workflow
	Workflow/project management

	Automation
	Data/semantic engineering platforms

	APIs
	API management platforms

	Observability
	Enterprise monitoring platforms


[bookmark: illustrative-technologies]Illustrative technologies
Products such as:
· Protégé
· ERwin
· PowerDesigner
· Ab Initio
· DataHub
· DataFlex
· Stardog
· Neo4j
· GitHub
· Jira
can therefore be assessed against capability requirements, rather than forcing the architecture around any one of them.

[bookmark: technology-architecture]4.3.4 Technology Architecture
[bookmark: technology-architecture-layers]Technology Architecture Layers
┌──────────────────────────────────────────────────────────────┐
│ SEMANTIC CONSUMPTION                                         │
│ APIs • Applications • Analytics • AI                         │
├──────────────────────────────────────────────────────────────┤
│ SEMANTIC EXECUTION                                           │
│ Query • Reasoning • Graph • Runtime • Context                 │
├──────────────────────────────────────────────────────────────┤
│ SEMANTIC ENGINEERING                                         │
│ Authoring • Mapping • Validation • Testing • Release         │
├──────────────────────────────────────────────────────────────┤
│ SEMANTIC CONTROL PLANE                                       │
│ Registry • Repository • Metadata • Lineage • Governance      │
├──────────────────────────────────────────────────────────────┤
│ ENTERPRISE PLATFORM                                          │
│ Compute • Storage • Integration • API • Security • Monitoring │
└──────────────────────────────────────────────────────────────┘

[bookmark: technology-services]Technology Services
[bookmark: core-platform]Core Platform
TS01 Identity & Access
TS02 API Management
TS03 Compute
TS04 Storage
TS05 Integration
TS06 Messaging
TS07 Monitoring
TS08 Audit
TS09 Backup / Recovery
[bookmark: semantic-platform]Semantic Platform
TS10 Ontology Processing
TS11 Semantic Validation
TS12 Semantic Query
TS13 Graph Processing
TS14 Reasoning
TS15 Semantic Registry
TS16 Semantic Repository
TS17 Semantic Metadata
TS18 Semantic Lineage
[bookmark: engineering-platform]Engineering Platform
TS19 Source Control
TS20 CI/CD
TS21 Automated Testing
TS22 Workflow
TS23 Release Management

[bookmark: target-technology-principle]Target Technology Principle
The technology architecture should be:
Capability-first, standards-aligned and implementation-neutral.
A product should be selected only after answering:
1. Which capability does it provide?
1. What enterprise standard does it support?
1. What interfaces does it expose?
1. Can its semantic assets be exported?
1. Can its metadata be integrated?
1. Does it support lifecycle management?
1. Does it support enterprise security?
1. Can it coexist with other semantic technologies?
1. Can the organization migrate away from it if required?
1. Does it introduce unnecessary duplication?

[bookmark: semantic-standards-architecture]Semantic Standards Architecture
The standards layer should be treated separately from the technology layer.
[bookmark: semantic-standards]Semantic Standards
Enterprise Semantic Standards
          │
          ├── Naming & Modeling Standards
          ├── Ontology Design Standards
          ├── Mapping Standards
          ├── Validation Standards
          ├── Lifecycle Standards
          └── Interoperability Standards
Where appropriate, standards such as:
· RDF
· OWL
· SKOS
· SHACL
· SPARQL
can be used as implementation standards.
FIBO should be managed as an external industry reference ontology, not as the complete enterprise semantic model.
FIBO is explicitly designed around financial concepts and relationships and is available in multiple forms, including OWL, SKOS vocabulary and data dictionary representations.

[bookmark: enterprise-ontology-strategy]Enterprise Ontology Strategy
The target semantic model should use a layered ontology structure.
                    ENTERPRISE SEMANTIC MODEL
                              │
             ┌────────────────┼─────────────────┐
             ▼                ▼                 ▼
       Upper / Common    Enterprise Domain    External
         Concepts          Concepts           References
             │                │                 │
             │                │                 ├── FIBO
             │                │                 └── Other Standards
             │                │
             └────────────────┼─────────────────┘
                              ▼
                     Domain Ontologies
                              │
                              ▼
                     Semantic Mappings
                              │
                              ▼
                      Runtime Semantics
[bookmark: reuse-hierarchy]Reuse Hierarchy
Every new semantic concept should follow:
1. Existing Enterprise Concept?
          │
        YES
          ▼
        REUSE

        NO
          │
          ▼
2. Applicable Industry Standard?
          │
       YES │ NO
          ▼   ▼
       ALIGN  CREATE
          │
          └──────┐
                 ▼
3. Enterprise / Domain Extension
                 │
                 ▼
4. Governance & Validation
                 │
                 ▼
5. Publish
This becomes one of the most important semantic governance rules.

[bookmark: semantic-asset-hierarchy]Semantic Asset Hierarchy
The architecture should explicitly distinguish:
Vocabulary
    ↓
Taxonomy
    ↓
Ontology
    ↓
Semantic Rules
    ↓
Semantic Mappings
    ↓
Knowledge / Graph Structures
    ↓
Semantic Services
These are related but are not interchangeable capabilities.

[bookmark: transition-states]4.4 Transition State(s)
The organization should not move directly from the current fragmented state to the complete target architecture.
Three transition states are recommended.

[bookmark: transition-state-1-foundation]Transition State 1 — Foundation
[bookmark: business-architecture-2]4.4.1 Business Architecture
Establish:
· Enterprise Semantic Strategy
· Semantic Architecture
· Governance model
· Domain ownership
· Semantic standards
· Technology governance
· Semantic asset classification
· Common lifecycle
[bookmark: business-model]Business Model
Enterprise Governance
        │
        ▼
Semantic Architecture
        │
        ▼
Domain Semantic Owners
        │
        ▼
Existing Semantic Teams
The objective is control and visibility, not immediate platform consolidation.

[bookmark: X64ed1262c00e6aa74aed10bd5e0b0c2953cacbf]Transition State 1 — Application Architecture
Introduce:
Semantic Registry
       +
Semantic Governance
       +
Common Repository
       +
Basic Lifecycle
Existing tools continue operating.
The enterprise begins connecting them through standards and metadata integration.
Existing Tools
  │    │    │
  ▼    ▼    ▼
Tool A Tool B Tool C
  │    │    │
  └────┼────┘
       ▼
Semantic Registry
       │
       ▼
Enterprise Governance

[bookmark: X6e49bbd10d94bea2cf1788d7eab98fa29168b91]Transition State 1 — Technology Architecture
Focus on:
· identity;
· access;
· source control;
· repository;
· API;
· CI/CD;
· metadata integration;
· audit;
· monitoring.
Avoid premature technology consolidation.

[bookmark: transition-state-2-industrialization]Transition State 2 — Industrialization
[bookmark: business-architecture-3]4.4.1 Business Architecture
Introduce formal:
· semantic lifecycle;
· semantic certification;
· domain governance;
· enterprise review;
· semantic quality management;
· common engineering practices.

[bookmark: application-architecture-1]4.4.2 Application Architecture
Add:
Ontology Engineering
        │
        ▼
Mapping
        │
        ▼
Validation
        │
        ▼
Automated Testing
        │
        ▼
Registry
        │
        ▼
Release
Introduce integration between:
· modeling tools;
· metadata platforms;
· repositories;
· workflow;
· source control;
· CI/CD;
· runtime platforms.

[bookmark: technology-architecture-1]4.4.3 Technology Architecture
Establish the shared semantic platform capabilities:
Control Plane
     │
     ├── Registry
     ├── Metadata
     ├── Validation
     ├── Lifecycle
     └── Governance
              │
              ▼
Execution Platform
     │
     ├── Query
     ├── Graph
     ├── Reasoning
     └── Semantic APIs

[bookmark: transition-state-3-enterprise-scale]Transition State 3 — Enterprise Scale
[bookmark: business-architecture-4]4.4.1 Business Architecture
Semantic capabilities become a normal enterprise architectural service.
Domains consume shared services while retaining ownership of their semantic models.

[bookmark: application-architecture-2]4.4.2 Application Architecture
                  Enterprise Semantic Services
                            │
        ┌───────────────────┼────────────────────┐
        ▼                   ▼                    ▼
      Domain A            Domain B             Domain C
        │                   │                    │
        └───────────────────┼────────────────────┘
                            ▼
                    Semantic Runtime
                            │
             ┌──────────────┼──────────────┐
             ▼              ▼              ▼
            Data         Analytics          AI

[bookmark: technology-architecture-2]4.4.3 Technology Architecture
The technology estate becomes capability-oriented.
Multiple products may continue to exist where justified, but each must have a defined role in the enterprise architecture.
                 ENTERPRISE CONTROL PLANE
                           │
       ┌───────────────────┼───────────────────┐
       ▼                   ▼                   ▼
 Semantic Engineering   Asset Management    Governance
       │                   │                   │
       └───────────────────┼───────────────────┘
                           ▼
                 EXECUTION PLATFORM
                           │
             ┌─────────────┼─────────────┐
             ▼             ▼             ▼
          Runtime        APIs          Graph

[bookmark: architecture-realization]5. Architecture Realization
[bookmark: X72f6babe35b275239c440fc7bc3778f054020df]5.1 Ontology and Semantics — Migration Plan View
[bookmark: migration-principle]Migration Principle
Discover → Govern → Standardize → Integrate → Industrialize → Scale

[bookmark: stage-1-discover]Stage 1 — Discover
[bookmark: objectives]Objectives
Create an enterprise inventory of:
· semantic models;
· vocabularies;
· taxonomies;
· ontologies;
· mappings;
· semantic rules;
· industry model usage;
· tools;
· repositories;
· runtime platforms;
· ownership;
· dependencies.
[bookmark: output]Output
Enterprise Semantic Landscape Inventory

[bookmark: stage-2-govern]Stage 2 — Govern
Establish:
· semantic governance;
· ownership;
· architecture principles;
· modeling standards;
· lifecycle states;
· approval process;
· certification process;
· technology governance.
[bookmark: output-1]Output
Enterprise Semantic Governance Framework

[bookmark: stage-3-standardize]Stage 3 — Standardize
Establish:
· common terminology;
· semantic modeling standards;
· ontology design standards;
· mapping standards;
· validation standards;
· interoperability standards;
· FIBO adoption strategy.
[bookmark: output-2]Output
Enterprise Semantic Standards

[bookmark: stage-4-integrate]Stage 4 — Integrate
Connect:
Modeling Tools
      │
Metadata Platforms
      │
Repositories
      │
Workflow
      │
Source Control
      │
      ▼
Semantic Control Plane
[bookmark: output-3]Output
Integrated Semantic Engineering Environment

[bookmark: stage-5-industrialize]Stage 5 — Industrialize
Introduce:
· automated validation;
· automated testing;
· versioning;
· controlled release;
· semantic CI/CD;
· registry;
· semantic APIs;
· runtime services.
[bookmark: output-4]Output
Enterprise Semantic Platform

[bookmark: stage-6-scale]Stage 6 — Scale
Expand semantic consumption across:
· enterprise data;
· analytics;
· applications;
· knowledge services;
· AI solutions.
[bookmark: output-5]Output
Enterprise Semantic Ecosystem

[bookmark: architecture-roadmap-view]5.2 Architecture Roadmap View
[bookmark: recommended-roadmap]Recommended Roadmap
NOW
 │
 ▼
┌──────────────────────────────────────┐
│ PHASE 1 — FOUNDATION                 │
│                                      │
│ Strategy                             │
│ Governance                           │
│ Capability Inventory                 │
│ Ownership                            │
│ Standards                            │
└──────────────────┬───────────────────┘
                   │
                   ▼
┌──────────────────────────────────────┐
│ PHASE 2 — FEDERATION                 │
│                                      │
│ Enterprise Foundation               │
│ Domain Ontologies                    │
│ Registry                             │
│ FIBO Alignment                       │
│ Semantic Mapping                     │
└──────────────────┬───────────────────┘
                   │
                   ▼
┌──────────────────────────────────────┐
│ PHASE 3 — INDUSTRIALIZATION          │
│                                      │
│ Control Plane                        │
│ Semantic Engineering                 │
│ Validation                           │
│ CI/CD                                │
│ Lifecycle                            │
│ Certification                        │
└──────────────────┬───────────────────┘
                   │
                   ▼
┌──────────────────────────────────────┐
│ PHASE 4 — EXECUTION                  │
│                                      │
│ Semantic Runtime                     │
│ Query                               │
│ Graph                               │
│ Reasoning                           │
│ Semantic APIs                       │
└──────────────────┬───────────────────┘
                   │
                   ▼
┌──────────────────────────────────────┐
│ PHASE 5 — ENTERPRISE SCALE           │
│                                      │
│ Data                                │
│ Analytics                           │
│ Applications                        │
│ AI                                  │
│ Knowledge Services                  │
└──────────────────────────────────────┘

[bookmark: X98cc530c4815ddf65abfa3ab46045531d81600a]Architecture Roadmap — Capability Evolution
	Capability
	Current
	Foundation
	Industrialized
	Target

	Strategy
	Emerging
	Defined
	Governed
	Enterprise

	Governance
	Fragmented
	Established
	Automated support
	Mature

	Vocabulary
	Distributed
	Inventoried
	Standardized
	Enterprise + Domain

	Taxonomy
	Distributed
	Standardized
	Governed
	Federated

	Ontology
	Emerging
	Standards defined
	Industrialized
	Federated

	Industry Models
	Selective
	Strategy defined
	Governed
	Managed reference

	Mapping
	Local
	Standards
	Automated support
	Enterprise service

	Registry
	Limited
	Introduced
	Integrated
	Enterprise

	Metadata
	Tool-specific
	Integrated
	Governed
	Enterprise

	Validation
	Local
	Standardized
	Automated
	Continuous

	Lifecycle
	Inconsistent
	Defined
	Automated
	Enterprise

	Execution
	Multiple
	Assessed
	Standardized
	Capability-based

	Graph
	Selective
	Use-case driven
	Integrated
	Fit-for-purpose

	APIs
	Point solutions
	Standardized
	Shared
	Enterprise

	AI Consumption
	Emerging
	Initial integration
	Reusable services
	Enterprise capability



[bookmark: architecture-governance-model]Architecture Governance Model
The architecture should establish a lightweight governance structure.
                 ENTERPRISE ARCHITECTURE
                         │
                         ▼
               Semantic Architecture
                         │
                         ▼
              Semantic Governance Board
                         │
            ┌────────────┼────────────┐
            ▼            ▼            ▼
        Standards     Domains       Technology
        Governance    Governance    Governance
            │            │            │
            └────────────┼────────────┘
                         ▼
                Semantic Platform
                         │
                         ▼
                 Semantic Teams
[bookmark: governance-responsibilities]Governance Responsibilities
[bookmark: enterprise]Enterprise
· Strategy
· Architecture
· Standards
· Common concepts
· Industry model strategy
· Cross-domain alignment
· Platform standards
[bookmark: domain]Domain
· Domain semantics
· Domain ontology
· Domain mappings
· Domain validation
· Domain evolution
[bookmark: platform]Platform
· Runtime
· Registry
· APIs
· Engineering tooling
· Automation
· Operations

[bookmark: architecture-decision-principles]Architecture Decision Principles
The following decisions should become formal Architecture Decision Records.
[bookmark: adr-001-federated-semantic-architecture]ADR-001 — Federated Semantic Architecture
Adopt a federated architecture with enterprise governance and domain ownership.
[bookmark: adr-002-capability-based-architecture]ADR-002 — Capability-Based Architecture
Define the enterprise architecture by capabilities rather than products.
[bookmark: adr-003-tool-neutrality]ADR-003 — Tool Neutrality
No individual tool becomes the enterprise semantic architecture.
[bookmark: adr-004-fibo-as-reference]ADR-004 — FIBO as Reference
Use FIBO as an industry reference where applicable rather than treating it as the complete enterprise ontology.
[bookmark: adr-005-reuse-before-creation]ADR-005 — Reuse Before Creation
Existing approved semantic assets must be assessed before creating new concepts.
[bookmark: adr-006-semantic-control-plane]ADR-006 — Semantic Control Plane
Establish a common control plane for governance, registry, lifecycle, metadata and validation.
[bookmark: adr-007-separate-control-and-execution]ADR-007 — Separate Control and Execution
Semantic governance and lifecycle management should be logically separated from semantic execution.
[bookmark: adr-008-fit-for-purpose-execution]ADR-008 — Fit-for-Purpose Execution
Graph, reasoning, query and other execution capabilities should be selected according to workload requirements.
[bookmark: adr-009-existing-investment-preservation]ADR-009 — Existing Investment Preservation
Existing tools and semantic assets should be assessed and integrated where they satisfy enterprise requirements.
[bookmark: adr-010-standards-first]ADR-010 — Standards First
Semantic interoperability should be based on recognized standards and explicit semantic contracts.

[bookmark: final-enterprise-architecture]Final Enterprise Architecture
The complete target-state architecture can therefore be represented as:
                         ┌──────────────────────────────┐
                         │     ENTERPRISE STRATEGY      │
                         │                              │
                         │ Semantic Strategy            │
                         │ Architecture                  │
                         │ Governance                    │
                         │ Standards                     │
                         └──────────────┬───────────────┘
                                        │
                                        ▼
┌──────────────────────────────────────────────────────────────────────┐
│                    SEMANTIC FOUNDATION                              │
│                                                                      │
│ Vocabulary │ Taxonomy │ Ontology │ Rules │ Constraints │ References │
│                                                                      │
│              Enterprise + Federated Domain Semantics                │
└───────────────────────────────┬──────────────────────────────────────┘
                                │
                                ▼
┌──────────────────────────────────────────────────────────────────────┐
│                    SEMANTIC CONTROL PLANE                            │
│                                                                      │
│ Registry │ Repository │ Metadata │ Mapping │ Lineage │ Versioning   │
│ Validation │ Certification │ Lifecycle │ Governance                 │
└───────────────────────────────┬──────────────────────────────────────┘
                                │
                                ▼
┌──────────────────────────────────────────────────────────────────────┐
│                    SEMANTIC ENGINEERING                             │
│                                                                      │
│ Author → Model → Map → Validate → Test → Approve → Release          │
└───────────────────────────────┬──────────────────────────────────────┘
                                │
                                ▼
┌──────────────────────────────────────────────────────────────────────┐
│                    SEMANTIC EXECUTION                               │
│                                                                      │
│ Query │ Reasoning │ Graph │ Runtime │ Context │ Semantic APIs       │
└───────────────────────────────┬──────────────────────────────────────┘
                                │
              ┌─────────────────┼─────────────────┐
              ▼                 ▼                 ▼
        ┌────────────┐    ┌────────────┐    ┌────────────┐
        │ Enterprise │    │ Analytics  │    │ AI /       │
        │ Data       │    │ & Insight  │    │ Knowledge  │
        │ Ecosystem  │    │ Ecosystem  │    │ Ecosystem  │
        └────────────┘    └────────────┘    └────────────┘
[bookmark: X73e296b63d161517080538fc66ee9fa875741b1]The most important architectural decision
The target state should not be:
“Select one enterprise ontology tool and move everyone onto it.”
It should be:
“Establish an enterprise semantic architecture that defines what must be common, what may be federated, how semantic assets are governed, how different tools interoperate, how semantic assets move through their lifecycle, and how semantic capabilities are exposed to consumers.”
That distinction is what makes this an Enterprise Architecture rather than a product/platform architecture.
The architecture also deliberately keeps the Control Plane separate from the Execution Platform. This allows the enterprise to use different technologies for ontology authoring, metadata management, graph execution, data engineering, source control, workflow and runtime without losing architectural coherence.
FIBO fits naturally into this model as an external industry reference that can be adopted, aligned or extended under governance. Its current ecosystem already supports multiple representations, including OWL, SKOS vocabulary and data-dictionary forms, and its release process demonstrates the value of controlled semantic evolution.
Finally, the ArchiMate model should not try to put every product on the same diagram. The right enterprise modeling approach is to create the capability, business, application, technology, motivation, strategy and migration views separately, then use relationships between them. That is consistent with ArchiMate’s own recommended approach of moving from motivation and strategy through capability and business impact into application and technology views.



New additions

Df

10. What Should Be Centralized vs Federated?
	Capability
	Enterprise
	LOB / Domain

	Semantic principles
	Own
	Follow

	Naming standards
	Own
	Apply

	Ontology modeling standards
	Own
	Apply

	FIBO adoption strategy
	Own
	Participate

	Common concepts
	Own
	Consume

	Domain concepts
	Govern
	Own

	Domain ontology
	Govern
	Own

	Semantic mappings
	Standards
	Own

	Semantic quality rules
	Framework
	Implement

	Tooling standards
	Own
	Use approved tools

	Runtime platform
	Shared
	Consume

	Business definitions
	Govern
	Own with SMEs

	Certification
	Enterprise framework
	Domain execution


This is what prevents the target state from becoming another centralized bottleneck.



12. Semantic Development Lifecycle
The target architecture should also include a lifecycle.
Identify Need
     │
     ▼
Reuse Existing Concept?
     │
   Yes ───────────────► Reuse
     │
    No
     ▼
Create / Extend Concept
     │
     ▼
Domain SME Review
     │
     ▼
Semantic Validation
     │
     ▼
Enterprise Governance Review
     │
     ▼
Version & Publish
     │
     ▼
Map to Data / Systems
     │
     ▼
Consume
     │
     ▼
Monitor & Evolve
This is much more important architecturally than simply selecting a graph database.
FIBO itself demonstrates the value of governed development, automated testing and controlled publication, which is a useful reference pattern for the Rank's own lifecycle. (EDM Council)

13. Target Application Architecture
For the ArchiMate Application layer, I would keep the application building blocks relatively small:
┌───────────────────────────────────────────────┐
│           Semantic Governance Portal          │
└───────────────────────┬───────────────────────┘
│
┌───────────────────────▼───────────────────────┐
│          Semantic Development Platform        │
│                                               │
│  Vocabulary │ Ontology │ Mapping │ Rules     │
└───────────────────────┬───────────────────────┘
│
┌───────────────────────▼───────────────────────┐
│             Semantic Registry                 │
│                                               │
│ Ontologies │ Versions │ Metadata │ Provenance │
└───────────────────────┬───────────────────────┘
│
┌───────────────────────▼───────────────────────┐
│             Semantic Services                │
│                                               │
│ Query │ API │ Validation │ Reasoning          │
└───────────────────────┬───────────────────────┘
│
┌─────────────┼─────────────┐
▼             ▼             ▼
Data          Analytics        AI
Notice that I have not called everything a separate product.
These are logical application capabilities. Whether they are implemented as one platform or multiple products should be decided later.

14. Target Technology Architecture
Technology should be deliberately abstract at this architecture level.
Semantic Standards
────────────────────────
RDF / OWL
SKOS
SHACL
SPARQL
JSON-LD where required

Semantic Storage
────────────────────────
Ontology Repository
Graph / RDF Store
Metadata Repository

Platform Services
────────────────────────
API Layer
Query Services
Validation
Reasoning
Integration

Enterprise Infrastructure
────────────────────────
Identity & Access
Encryption
Logging
Monitoring
CI/CD
Version Control
Secrets Management
I would not choose a specific graph database in the enterprise architecture document unless the task explicitly includes product selection.
The same applies to ontology authoring tools.


18. Current → Gap → Target
This should be one of the strongest slides in the architecture deck.
	Current State
	Gap
	Target State

	LOB-owned semantic initiatives
	Fragmentation
	Federated enterprise model

	Multiple tools
	Tool inconsistency
	Approved tooling standards

	Selective FIBO adoption
	Inconsistent reuse
	Governed FIBO adoption

	Local glossaries
	Duplicate terminology
	Enterprise semantic vocabulary

	Local ontologies
	Semantic fragmentation
	Enterprise + domain ontology

	Local mappings
	Poor reuse
	Shared mapping framework

	Limited governance
	No ownership clarity
	Enterprise/domain governance

	Manual development
	Slow evolution
	Automated semantic lifecycle

	Local semantic assets
	Poor discoverability
	Enterprise semantic registry

	AI teams create their own context
	Inconsistent AI grounding
	Shared semantic context

	Point-to-point semantic integration
	High maintenance
	Reusable semantic services



19. One Important Architectural Principle
I would explicitly put this on the architecture principles slide:
The enterprise should govern meaning, not necessarily own every semantic implementation.
That single statement captures the target architecture.
The Rank doesn't need to force every LOB onto one ontology tool, one graph database or one implementation.
It needs:
Common meaning → common standards → common governance → interoperable semantic assets → reusable services.



Current-state assessment
	Dimension
	Current State

	Enterprise semantic strategy
	Emerging

	LOB initiatives
	Multiple

	FIBO
	Selective adoption

	Tooling
	Heterogeneous

	Business glossary
	Distributed

	Ontology ownership
	Domain/local

	Semantic mappings
	Distributed

	Governance
	Limited/inconsistent

	Reuse
	Limited

	Enterprise registry
	Not established

	Semantic lifecycle
	Inconsistent

	AI semantic grounding
	Emerging



View 4 — Current-State Gaps
This becomes the bridge between Current State and Target State.
	Current Condition
	Architectural Gap
	Consequence

	LOB-specific semantic models
	No enterprise semantic foundation
	Duplicate concepts

	Selective FIBO adoption
	No common FIBO adoption strategy
	Inconsistent industry alignment

	Multiple tools
	No tooling/reference architecture
	Tool proliferation

	Local glossaries
	No enterprise vocabulary
	Different meanings

	Local mappings
	No common mapping framework
	Difficult reuse

	Distributed ownership
	No federated governance model
	Ownership ambiguity

	Semantic assets distributed
	No semantic registry
	Poor discoverability

	Inconsistent lifecycle
	No common SDLC
	Quality/version issues

	Local implementations
	Limited interoperability
	Integration complexity

	AI-driven semantic initiatives
	No shared semantic context
	Reinvented AI grounding


Architecture problem statement
The Rank has semantic activity, but not yet an enterprise semantic capability.
That is the cleanest description of the current state.



View 5 — Target-State Business Architecture
Now introduce the target operating model.
                    ENTERPRISE SEMANTIC GOVERNANCE
                                  │
             ┌────────────────────┼────────────────────┐
             │                    │                    │
             ▼                    ▼                    ▼
        Enterprise           Standards &          Shared Semantic
        Semantic Policy      Architecture          Services
             │                    │                    │
             └────────────────────┼────────────────────┘
                                  ▼
                    ENTERPRISE SEMANTIC FOUNDATION
                                  │
             ┌────────────────────┼────────────────────┐
             │                    │                    │
             ▼                    ▼                    ▼
        Common Concepts      Industry Standards    Semantic Rules
                              / FIBO
             │                    │                    │
             └────────────────────┼────────────────────┘
                                  ▼
                 ┌────────────────────────────────┐
                 │        DOMAIN SEMANTICS        │
                 │                                │
                 │ Retail │ Commercial │ Markets │
                 │ Cards  │ Lending    │ Risk    │
                 │ etc.   │            │         │
                 └────────────────┬───────────────┘
                                  │
                                  ▼
                      SEMANTIC CONSUMPTION
                                  │
                ┌─────────────────┼─────────────────┐
                ▼                 ▼                 ▼
               DATA           ANALYTICS             AI
This establishes the federated model.

View 6 — Target-State Logical Architecture
This is probably the most important architecture diagram in the entire package.
┌───────────────────────────────────────────────────────────────────┐
│                    1. GOVERNANCE & STRATEGY                       │
│                                                                   │
│ Semantic Strategy │ Principles │ Standards │ Policies │ Ownership │
│ Architecture Review │ Certification │ Lifecycle Governance       │
└──────────────────────────────┬────────────────────────────────────┘
                               │
                               ▼
┌───────────────────────────────────────────────────────────────────┐
│                    2. SEMANTIC FOUNDATION                         │
│                                                                   │
│ Enterprise Vocabulary │ Taxonomies │ Enterprise Ontology          │
│ Common Concepts       │ Business Definitions │ Relationships      │
│ Industry Ontologies / FIBO │ Domain Extensions                    │
└──────────────────────────────┬────────────────────────────────────┘
                               │
                               ▼
┌───────────────────────────────────────────────────────────────────┐
│                    3. SEMANTIC ASSET MANAGEMENT                   │
│                                                                   │
│ Semantic Registry │ Ontology Repository │ Versioning              │
│ Metadata │ Provenance │ Lineage │ Ownership │ Certification      │
│ Semantic Mappings │ Dependency Management                         │
└──────────────────────────────┬────────────────────────────────────┘
                               │
                               ▼
┌───────────────────────────────────────────────────────────────────┐
│                    4. SEMANTIC ENGINEERING                        │
│                                                                   │
│ Author │ Model │ Map │ Validate │ Test │ Review │ Publish         │
│                                                                   │
│ Controlled Semantic CI/CD Lifecycle                               │
└──────────────────────────────┬────────────────────────────────────┘
                               │
                               ▼
┌───────────────────────────────────────────────────────────────────┐
│                    5. SEMANTIC SERVICES                           │
│                                                                   │
│ Semantic APIs │ Query │ Validation │ Reasoning │ Context          │
│ Entity / Relationship Resolution │ Semantic Retrieval             │
└──────────────────────────────┬────────────────────────────────────┘
                               │
              ┌────────────────┼─────────────────┐
              ▼                ▼                 ▼
┌────────────────────┐ ┌─────────────────┐ ┌─────────────────────┐
│ Enterprise Data    │ │ Analytics / BI  │ │ AI / GenAI / Agents │
│ Platforms          │ │                 │ │                     │
└────────────────────┘ └─────────────────┘ └─────────────────────┘

View 7 — Semantic Asset Architecture
This is where I would explicitly distinguish Glossary → Taxonomy → Ontology → Mapping → Knowledge Graph.
They should not be presented as interchangeable terms.
                    BUSINESS MEANING
                          │
                          ▼
                 ┌─────────────────┐
                 │ BUSINESS        │
                 │ GLOSSARY        │
                 │                 │
                 │ Terms           │
                 │ Definitions     │
                 │ Owners          │
                 └────────┬────────┘
                          │
                          ▼
                 ┌─────────────────┐
                 │ TAXONOMY        │
                 │                 │
                 │ Classification  │
                 │ Hierarchies     │
                 └────────┬────────┘
                          │
                          ▼
                 ┌─────────────────┐
                 │ ONTOLOGY        │
                 │                 │
                 │ Concepts        │
                 │ Properties      │
                 │ Relationships   │
                 │ Constraints     │
                 └────────┬────────┘
                          │
              ┌───────────┴───────────┐
              ▼                       ▼
     ┌─────────────────┐     ┌──────────────────┐
     │ SEMANTIC        │     │ KNOWLEDGE GRAPH  │
     │ MAPPINGS        │     │                  │
     │                 │     │ Business         │
     │ Concept ↔ Data  │     │ instances &      │
     │ System ↔ Model  │     │ relationships    │
     └────────┬────────┘     └─────────┬────────┘
              │                        │
              └────────────┬───────────┘
                           ▼
                 SEMANTIC SERVICES
Standards position
For the machine-readable semantic layer, the target architecture can use:
· RDF
· OWL
· SHACL
· SPARQL
· SKOS where appropriate
SHACL is particularly useful for semantic/data validation because it validates RDF graphs against defined constraints. (W3C Mailing Lists)
Do not, however, make these standards the centerpiece of the business architecture. They belong primarily in the technical/implementation architecture.

