Enterprise Data

Harmonization

From Data Chaos to Strategic Asset

A blueprint for solving enterprise data disparity through a unified, intelligent knowledge layer




The Problem: Data Chaos is Costing You
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DISPARATE SYSTEMS DEFINITIONS OF "CUSTOMER" VERSIONS OF "PRODUCT"

Enterprises struggle with semantic harmonization of data scattered across numerous systems,
fragmented ontologies, and lack of provenance-oriented metadata — creating compounding
technical debt.




The Strategic Solution: A Unified Semantic Layer

The answer isn't another siloed system, but a strategic shift towards a unified Knowledge Graph

Leverage a non-disruptive semantic layer that connects to existing systems without costly data migration

Use ontologies and reasoning to create a rich, contextual model of your business

Make harmonized data accessible for any application, from analytics to Al agents




The Anatomy of Enterprise Data Chaos

Systems-of-Record
(SoR)

Authoritative sources for
critical transactional data.
Examples: CRM, ERP, SCM
systems

Systems-of-
Engagement (SoE)

Platforms for collaborative
interactions, generating logs
and event data. Examples:
Collaboration tools,
messaging

Systems-of-
Intelligence (Sol)

Tools that aggregate and
analyze data to support
decision-making. Examples:
Dashboards, Bl, analytics




Business Agility and Data Models Relationship

The root of data chaos often lies in how business needs are translated
into technology. A single, high-level business concept like "customer" or
"product” inevitably fragments as it moves down the stack into logical and
then multiple, system-specific physical data models.

This visualizes the core challenge: maintaining semantic consistency from
the boardroom to the database. Without a unifying strategy, each new
system adds another layer of complexity and technical debt.

Business Model

High-level concepts

Conceptual Model

Abstract relationships

Systems Model
CRM ¢ ERP « Analytics * Data Lake

Data Models
N-Tuples (Tables), 3-Tuples (Graphs), 4-Tuples (Graphs)

From unity to fragmentation




Strategic Implementation: From Catalog to
Knowledge Graph

Catalog applications based on category (SoR, SoE, Sol). Formalize into a machine-readable
Applications & Datasets Ontology

Determine data access protocols for each application. Combine with metadata to create formal
Data Products captured in a Data Product Ontology

These foundational ontologies are the machine-readable blueprints that inform automated generation of your Knowledge Graph




The Goal: Achieving FAIR Data

Findability

Use hyperlinks as
global identifiers for
entities across all
critical systems

Accessibility

Access each system
via native protocol,
enabling dynamic data
fetching without
redundancy

Interoperability

Map all formats into entity
relationships creating a
protocol-agnostic
semantic layer

Reusability

Standardize entity
naming so any
application can query
the Knowledge Graph
without duplication




The Architectural Blueprint

SoR SoE Sol
CRM, ERP Collaboration Analytics

Unified Knowledge Graph

A federated knowledge graph constructed without disruptive data migration, integrating Systems-of-Record, Systems-of-
Engagement, and Systems-of-Intelligence into a unified semantic layer




Bringing the Strategy to Life with Virtuoso & OPAL

Identify Data Products from Applications and Data Cataloging efforts

Using OPAL, create Al Agents capable of performing operations using Virtuoso tools

Use Al Agents to generate Knowledge Graphs (RDF views) from Data Products

Run Agents with options for reasoning and inference to validate interaction outcomes

Deploy Agents and Knowledge Graphs for use by MCP-compliant services and applications

Leveraging the enhanced MVC pattern where Al Agents act as powerful controllers




Key Benefits & Outcomes

Eliminate confusion from multiple definitions and
fragmented ontologies

Enable robust analytics across heterogeneous data
systems

Provide a foundation for next-generation Al agents and
applications

Turn system disparity into a strategic advantage rather
than a liability

Streamline data access without costly migration projects

Build on open standards that ensure long-term flexibility
and interoperability




Ready to Tame Your Data
Landscape?

Turn system disparity into a strategic advantage. Explore how Virtuoso and OPAL can build
your enterprise knowledge graph.

Next Steps

Explore Live Demos * Request a Consultation

Visit: openlinksw.com

Powered by OPAL ¢ Deployed using Virtuoso




