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Abstract

This white paper defines a complete, end-to-end Al-First Enterprise Architecture
Framework—a reference model that unifies data, semantics, and agentic intelligence into
a governed, auditable, and scalable enterprise capability. An Al-First architecture is not an
“Al layer added on top” of legacy systems; it is an architectural inversion in which “the data
architecture is the Al strategy” and every platform decision is shaped by the requirements
of intelligence.

The framework introduces a four-layer architecture—Foundation, Data Products,
Semantic, and Al—supported by a set of inter-layer flows that transform raw data into
governed, explainable Al outputs. As the document states, “no layer operates in isolation;
every layer both consumes from below and feeds back upward.”

The paper provides a multi-phase implementation roadmap, from establishing governed
ingest pipelines to deploying a centralized agentic orchestration layer with full auditability.
It also outlines integration patterns for embedding Al-First architecture into existing
enterprise ecosystems, including cloud platforms, ERP/CRM systems, data warehouses,
and event-driven operational systems.

The result is a blueprint for enterprises seeking to build Al capabilities that are trustworthy,

reusable, and strategically compounding—rather than fragmented, brittle, or dependent
on vendor-specific shortcuts.
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Executive Summary

Enterprises are rapidly adopting Al, yet most are doing so on top of architectures never
designed for intelligence. This white paper introduces a comprehensive Al-First Enterprise
Architecture Framework that enables organizations to build Al capabilities that are
governed, explainable, and scalable across all business domains. The framework is
grounded in a simple definitional test: an architecture is Al-First only when intelligence
shapes design-time decisions, data products carry first-class contracts, semantic
meaning is centrally governed, and domain teams operate under federated governance.

At the core of the framework is a four-layer architecture:

e Foundation Layer — governed ingest, quality pipelines, lineage, catalog, feature
store, and vector database. This layer ensures that “no dataset enters the platform
without a contract” and that every Al workload is grounded in certified,
policy-checked data.

e DataProducts Layer — domain-owned, SLA-backed, semantically typed data
products that form the consumable interface between operational systems and Al.

e Semantic Layer — ontology, knowledge graph, glossary, and rule-based context
enrichment. A flat record becomes a fully typed, relationship-linked, rule-stamped
context object, enabling consistent reasoning across all Al consumers.

e Al Layer — a governed agentic execution environment with centralized
orchestration, stateless specialist agents, and a mandatory toolbox abstraction
that ensures “every tool call is mediated, validated, rate-limited, and logged with full
agent context.”

The paper also presents a multi-year implementation roadmap:

Phase 0 (baseline audit), Phase 1 (Foundation), Phase 2 (Data Products), Phase 3
(Semantic Layer), and Phase 4 (Al Layer). Each phase builds compounding capability while
delivering incremental business value.

Finally, the paper outlines three integration topologies—Parallel Platform, Semantic
Overlay, and Domain-by-Domain Migration—along with guidance for integrating cloud data
platforms, ERP/CRM systems, legacy warehouses, and event-driven architectures.

Together, these components form a coherent, actionable blueprint for enterprises seeking

to operationalize Al at scale while maintaining governance, auditability, and architectural
integrity.
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Architecture Diagrams — How They Relate

The four diagrams in this document form a coherent, nested set. Each diagram zooms into
a different scope of the same architecture. Read together, they describe the complete data
and intelligence pipeline from raw source system to governed Al output.

Diagram Scope

Diagram 1 Full stack —all
four layers

Diagram2  Semantic + Al
layers (zoom)

Diagram 3  Foundation + Data
Products (zoom)

Diagram4 Al layer — agentic

internals (zoom)

What It Shows

Seven distinct inter-layer
data movements:
primary upward flows,
Feature Store/Vector DB
bypass, Al feedback
loop, and bidirectional
governance signhals

The four sequential
enrichment passes
(Ontology > Knowledge
Graph > Glossary >
Context/Rules) and the
simultaneous fan-out to
five Al consumers

Two parallel tracks from
Ingest: the governance
pipeline (Quality »
Lineage » Catalog) and
the Al readiness pipeline
(Feature Store + Vector
DB), converging at the
Governance Gate before
data product publication

Five internal tiers of the
Al layer: Enterprise
Context input,
Orchestration Layer (four
internal functions),
Agentic Workforce
(specialist agents),

\ Key Insight

No layer operates in
isolation; every layer
both consumes from
below and feeds back
upward

Enrichment is sequential;
consumption is parallel.
Explainability traces
close the loop back to
the Semantic layer

Nothing crosses into the
intelligence tier without
passing the Governance
Gate

Agents are not
autonomous free agents
—they operatein a
governed execution
environment with
bounded tool access and
full audit logging
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Diagram Scope What It Shows \ Key Insight

Toolbox abstraction, and
Backend Systems
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Diagram 1 — Full Stack Inter-Layer Flow Overview

The overview diagram maps the seven distinct data movements that keep the architecture
alive. Some carry primary data (solid thick arrows); others carry feedback, governance
signals, and derived artefacts (dashed arrows). The right-side channel shows the Feature
Store and Vector DB bypassing the middle layers to inject directly into the Al tier — the
critical path for real-time ML inference and RAG-powered LLMs.

Al-First Enterprise Architecture — Full Stack Inter-Layer Flow

LAYER 1
(Al Layer
0 Intelligence & Automation

Agentic Orchestration Layer — Task Decomp - Routing - Context Injection - Coordination

LLMs / Copilots [ ML Models ] Agents ] [ Pred. Analytics ] [Decwsinn Engine] [ Automation WH. l

-

%
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: Enriched context
L]
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z Meat:uing & Context
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Ontologies Graph Glossary Rules Traces

Business ’ ‘ Knowledge ’ ‘ Business ’ ‘ Context & ’ ‘ Explainability ’

Al feedback loop
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! Data Products Member 360
! Domain-Owned, Reusabre

Feature
Store /
Vector DB
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-

~
[ N T ——_—

.Dnmain entities

Risk Adjustment ]
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Al-Ready Data M% Governance

Foundation & Governance

Data Quality ] [ Catalog & Meta Feature Store ] Vector DB ]

Legend
—> Primary upward data flow - -> Featurefembedding bypass (Foundation - Al)
- > Al feedback to Semantic layer ~ == ===== Bidirectional governance signals
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Reading the Diagram

Upward primary flows (dark solid arrows) carry progressively enriched data toward
intelligence. The Foundation layer injects quality-certified datasets into Data Products;
Data Products contribute domain entities to the Semantic layer; the Semantic layer
delivers an enriched context package to the Al layer.

Cross-cutting flows run against the primary direction and are equally important. The green
dashed channel on the right carries pre-computed features and dense vector embeddings
directly from the Foundation to the Al layer — bypassing Semantic enrichment for ML
inference workloads where latency is critical. The orange dashed arrow on the left
represents the Al feedback loop: new entities, relationship corrections, and audit traces
flowing back from the Al layer to continuously improve the Knowledge Graph.

The teal vertical line on the far left represents bidirectional governance signals: access
policies, schema changes, and lineage updates flowing between the Foundation and every
layer above it.

© 2026 Christian D Kobsa
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Diagram 2 — Within the Semantic & Al Layers: Enrichment Pipeline

This diagram zooms into the Semantic layer to show the four sequential enrichment
passes applied to every domain entity before it reaches an Al consumer. A flat record
arriving from a Data Product leaves as a fully typed, relationship-linked, rule-stamped
context object — the input that makes Al outputs both accurate and auditable.

Diagram 2 — Within the Semantic & Al Layers: Enrichment Pipeline

LLMs & Copilots
RAG grounded context

SEMANTIC LAYER — Four Enrichment Passes
Agents

Graph-guided plannin
Ontology Knowledge Glossary Context & piguicediplanning

Classify entity type Graph Resolve metrics to Rules
Assign canonical URI Link to provider, canonical formulas Stamp operational
Inherit type props plan, risk cohort, Eliminate ambiguity constraints & reg. ML Models
claims, diagnoses rules on entity

Validated features

Domain Entity

(from Data. - Enriched Context Package (fans out to all Al consumers simultaneously)

Products) Decision Engine

Rule enforcement

Automation WF.

Trigger evaluation

Feeds lineage map - -

J
7 -
- -
- -
- -

1
1
1
1
1

/’ -
Explainability Node Y e

Collects audit traces from all consumers

Enrichment passes are sequential; Al consumer fan-out is simultaneous. Explainability traces flow back to Semantic layer for continuous Knowledge Graph improvement.

The Four Enrichment Passes

Pass 1: Ontology The entity is classified with a canonical type URI and inherits
all properties defined for that type in the enterprise ontology.
A Member record becomes a HealthPlanMember subtype of

© 2026 Christian D Kobsa
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Pass 2: Knowledge
Graph

Pass 3: Glossary

Pass 4: Context &
Rules

Al Consumer Fan-Out

Person — every downstream system now reasons about it
consistently regardless of source.

Relationship linking fires: the entity is connected to its
provider, plan, risk cohort, and recent claims. At this point,
the entity is a node in a traversable graph — not a flat record.
An Al agent can follow edges to answer questions that no
single table could answer alone.

Metrics are resolved to their canonical enterprise-agreed
formulas. The term adjusted_risk_score means the same
thing to the LLM as it does to the actuarial team — because
both reference the same Glossary entry, not a source-
system-specific interpretation.

Operational constraints are stamped onto the entity: this
member's plan is subject to state X's prior authorisation
rules; certain claim categories require a 90-day recency
window. Al systems are now bounded by business reality, not
just statistical patterns.

The enriched context package produced by this pipeline fans out simultaneously to all five
Al consumers: LLMs and Copilots receive it as grounded RAG context; Agents use the
relationship graph for multi-step planning; ML Models receive semantically validated
features; the Decision Engine enforces rule constraints at inference time; Automation
Workflows use the context to evaluate trigger conditions accurately.

The Explainability Node collects audit traces from all consumers and feeds them back to
the Semantic layer — the mechanism by which the Knowledge Graph improves
continuously as Al use cases accumulate.

© 2026 Christian D Kobsa
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Diagram 3 — Foundation & Data Products: Ingest to Governed Data

Product

This diagram shows the internal pipeline of the Foundation layer — how raw source data is

transformed into governed, publishable data products. Two parallel tracks run from Ingest.
They converge at the Governance Gate, the mandatory check that every dataset must clear
before itis promoted as a data product available to the Semantic layer.

)

Source
Systems

Operational
EHR/CRM [\

Event
Streams

Unstructured | A
Files / Docs

Third-Party /
APIs

Diagram 3 — Foundation & Data Products: Ingest to Governed Data Product

Track 1: Governance Pipeline
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\ S~
1 ~
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-~
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RAG retrieval index
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y

Published Data Products — Versioned - Domain-Owned - Access-Controlled - SLA-Attached

Member 360 ]

Claims Data ] [ Provider Network ] [ Risk Adjustment ] [ Payments ]

Analytics Data ]

No Al model or agent ever operates on raw, ungoverned data. Every dataset passes all stages before crossing into the intelligence tier.

The Two Tracks
Track 1: Governance Pipeline (Quality — Lineage — Catalog)

© 2026 Christian D Kobsa
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Every arriving record is validated for completeness, freshness, and referential integrity.
Records that pass are traced through a lineage graph — every transformation is recorded
— and the resulting dataset is registered in the Catalog with its schema, SLA, and access
tags. This is the track that makes data governable: it produces datasets that are auditable,
discoverable, and quality-certified.

Track 2: Al Readiness Pipeline (Feature Store + Vector DB)

Validated records are simultaneously processed for Al consumption. Structured records
are transformed into engineered features — pre-computed aggregates, derived scores,
one-hot encodings — and stored in the Feature Store, where ML teams can discover and
reuse them without re-engineering. Unstructured content is embedded via a language
model and stored in the Vector DB, making it retrievable by LLMs through semantic search
rather than keyword lookup.

The Governance Gate

Both tracks converge at the Governance Gate before any dataset is promoted. The Gate
applies the organisation's access policies, Pll classification rules, and retention schedules
as afinal check. This is the architectural mechanism that ensures no Al model or agent
ever operates on raw, ungoverned data — every byte of information it reasons about has
been ingested, validated, lineage-tracked, catalogued, and policy-checked before crossing
into the intelligence tier.

© 2026 Christian D Kobsa
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Diagram 4 — Agentic Orchestration Layer: Internal Decomposition

This diagram zooms into the Al layer to reveal its internal structure. The critical insight from
the McKinsey agentic framework is that the Al layer is not a flat collection of co-equal tools
— itis a managed execution environment with a dedicated coordination plane sitting
above the agents. This changes everything about how you design for auditability, blast-

radius containment, and reuse.

Dy

Enterprise
Context
(Semantic Layer
output)

Diagram 4 — Agentic Orchestration Layer: Internal Decomposition

Agentic Orchestration Layer

Task
Decomposition
Break intent — sub-tasks
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All agent-to-backend interaction is mediated through the Toolbox — no direct access. Every tool call is logged with full agent context for audit
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The live output of the Semantic layer — enriched entity
definitions, business rules, and role-based access

Enterprise Context
(input)
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Agentic Orchestration
Layer

Agentic Workforce

Toolbox & Data

Connections

Backend Systems

constraints — feeds continuously into the Orchestration
Layer. This is what grounds every agent dispatch in current
business reality, not stale training data.

The cognitive control plane. Four internal functions work
together: Task Decomposition breaks complex user intent
into discrete sub-tasks; Agent Routing selects the right
specialist agent per sub-task; Context Injection packages the
relevant semantic context and passes it to each agent at
invocation; Inter-Agent Coordination manages handoffs,
merges, and dependency ordering when multiple agents
collaborate.

A pool of specialist agents, each with a defined domain and
capability boundary: Claims Agent (adjudication workflows),
Risk Agent (clinical and financial risk scores), Sales Agent
(member acquisition), Finance Agent (payment
reconciliation), Ops Agent (operational workflows). Agents do
not share state directly — they communicate through the
orchestration layer.

The agents' only sanctioned interface to the outside world.
Standardized tools — Data Fetch, Vector Retrieval, Code
Execution, Search, APl — abstract away direct system
connections. Every tool call is mediated, validated, rate-
limited, and logged with full agent context. This abstraction
makes agents reusable across contexts without re-
engineering.

Legacy platforms, purpose-built engines, data repositories,
and applications — accessed exclusively through the
Toolbox. Agents never bypass governance. Every data access
is mediated and subject to the quality and lineage controls
established in the Foundation layer.

Why the Toolbox Layer Is Non-Negotiable

When an agent makes a decision that affects a regulated process, you must be able to
reconstruct exactly what context it received, what tools it called, and what it returned
— without relying on the agent's own memory. The Toolbox is the architectural
mechanism that makes this possible. Without it, agent actions cannot be audited,
blast radius cannot be contained, and governance cannot be enforced.

© 2026 Christian D Kobsa
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1. What Al-First EA Actually Means — and What It Does Not

The phrase “Al-First” is used loosely in the industry. For Enterprise Architects, a working
definition must be precise enough to drive architectural decisions. The distinction between
Al-First architecture and “Al-augmented legacy” architecture is hot cosmetic — it
determines whether the organization accumulates Al capability as a compounding asset or
as a growing liability.

1.1 The Definitional Test

An architecture is genuinely Al-First when intelligence satisfies all four of the following
conditions simultaneously:

Condition

What It Requires \ Common Failure Mode

Design-time
constraint

First-class
data contract

Semantic
sovereignty

Federated
governance

Al capability requirements Al added to existing data

(latency, explainability, feature warehouse; constraints retrofitted
freshness) shape infrastructure

decisions from day one

Every data asset has an SLA, Models trained on raw, uncertified
schema contract, and quality tables; quality issues discovered in
certificate before any model production

consumes it

The organization owns and Each team defines its own metrics;
governs the meaning of its data LLMs return inconsistent answers
— business terms, entities, and  to identical questions asked by
rules are defined in machine- different departments

readable artefacts

Domain teams own the quality Central data team bottleneck; six-
and evolution of their data month backlog to publish a new
products; central EA sets data product

standards and enforces them at

the platform layer, not by

centralizing delivery

© 2026 Christian D Kobsa
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1.2 The Architectural Shift in One Sentence

Core Architectural Principle

In Al-First EA, data architecture is the Al strategy. Intelligence is not a layer added on
top of data infrastructure — it is the reason the data infrastructure is designed the way
itis.

This inversion has consequences for every architectural decision: where you put the
Feature Store, how you partition your data mesh domains, which metadata standards you
enforce, how you design your Vector DB embedding pipeline, and how you structure
explainability traces back through the Semantic layer.

1.3 What Al-First EA Is Not

¢ |tis notthe same as having a data lakehouse. A lakehouse without governed data
products, a semantic layer, and a feature store is just a cheaper data warehouse.

e |tisnot LLM deployment. Connecting an LLM to your enterprise knowledge base
without resolving semantic ambiguity across business units produces confident
hallucination, not intelligence.

e |tis notan MLOps platform. MLOps manage the lifecycle of models in production.
Al-First EA manages the architecture that makes those models trustworthy,
governable, and reusable across the enterprise.

¢ |tis nota single product purchase. No vendor delivers an Al-First architecture. Itis
an organizational capability built from coordinated platform, governance, and
domain team decisions.

2. How to Build an Al-First EA — The Implementation Roadmap

Building an Al-First architecture is a multi-year program. The failure mode for most
enterprises is attempting to “skip to the Al” before the foundation is stable. The roadmap
below is sequenced to generate early business value while building the compounding
infrastructure that enables scale.

© 2026 Christian D Kobsa
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2.1 Phase 0: Architecture Audit — Establish the Baseline (Weeks 1-8)

Before designing, assess. Enterprise Architects must answer five diagnostic questions

honestly:

Data Trust Score

Semantic Debt

Domain Ownership
Map

Al Readiness of
Infrastructure

Governance Maturity

What percentage of datasets consumed by business
decisions have documented SLAs, schema contracts, and
quality metrics? Below 40% means the Foundation layer
must be the first investment.

» ¢

How many definitions of “revenue,” “customer,” or “risk”
exist across systems? Each inconsistent definition is a future
LLM hallucination waiting to happen.

Which teams own which data? Where are the orphaned
datasets? Unowned data cannot become a governed data
product.

Does your current infrastructure support streaming feature
computation, vector indexing, and real-time lineage
tracking? These are non-negotiable for production Al.

Is your data governance enforced at the platform layer
(automated) or the process layer (committee approvals)? Al-
First EA requires platform-enforced governance.

2.2 Phase 1: Foundation — Build the Al-Ready Data Platform (Months 1-

6)

The Foundation layer is the highest-leverage investment in the entire architecture. Every
dollar spent here multiplies the value of every Al capability built on top.

Priority 1: Governed Ingest and Quality Pipelines

Establish declarative data contracts at every ingest point. A data contract is a versioned,
machine-readable specification of schema, SLA, quality expectations, and ownership.
Tooling choices here (Great Expectations, dbt contracts, Soda, or custom) matter less than
the discipline: no dataset enters the platform without a contract.

Priority 2: Unified Catalog and Lineage

Deploy a metadata platform (DataHub, Atlan, Collibra, or equivalent) that auto-discovers
assets, captures column-level lineage, and integrates with your CI/CD pipeline so that

© 2026 Christian D Kobsa
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every pipeline change is reflected in lineage automatically. The Catalog is the Al team’s
front door to the platform.

Priority 3: Feature Store

This is the single most under-appreciated component for ML teams. A shared Feature
Store (Feast, Tecton, Vertex Al Feature Store) eliminates the endemic problem of training-
serving skew and cuts feature engineering time by 60-80% for subsequent models. Build it
once; every model team benefits from it permanently.

Priority 4: Vector Database

Select and deploy a vector database (Pinecone, Weaviate, pgvector, Qdrant) and establish
the embedding pipeline infrastructure. The pattern to build here is the RAG (Retrieval-
Augmented Generation) backbone: document ingestion » chunking > embedding >
indexing - retrieval API. This infrastructure serves every LLM use case in the enterprise.

EA Decision: Lakehouse vs. Separate Stores

Modern lakehouses (Databricks, Snowflake, BigQuery) increasingly embed feature
store and vector search capabilities. For greenfield builds, consolidating on a single
lakehouse platform reduces operational complexity. For brownfield environments,
specialized best-of-breed tools often integrate more cleanly with existing data
products. The architectural decision hinges on your team’s operational capacity, not
vendor marketing.

2.3 Phase 2: Data Products — Establish Domain Ownership (Months 4—-

12)

Data products are the organisational mechanism by which the Foundation layer becomes
consumable by Al teams. This phase is as much a change management program as a
technical build.

The Data Product Specification

Each domain team must produce and maintain a data product specification covering:

Domain owner and steward (named individuals, not teams)

Canonical schema with semantic types (not just SQL types)

SLA: freshness, availability, and completeness guarantees

Quality scorecard: the metrics monitored and the thresholds that trigger alerts
Access policy: who can consume, under what conditions, and for how long
Change contract: how breaking schema changes are communicated and versioned

© 2026 Christian D Kobsa
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The Domain Mesh Topology

The data mesh topology — the map of which domains own which products and how they
depend on each other — must be an explicit architectural artefact, not an emergent side-
effect of pipeline dependencies. Enterprise Architects are responsible for designing this
topology to avoid circular dependencies, identify shared infrastructure opportunities, and
ensure that the most Al-critical products (typically entity 360 views, risk scores, and
transaction histories) receive the highest investment priority.

2.4 Phase 3: Semantic Layer — Build the Meaning Infrastructure (Months
8-18)

The Semantic layer is the most intellectually demanding phase of the build. It requires
sustained collaboration between Enterprise Architects, domain subject matter experts,
data engineers, and Al teams. It cannot be delegated to a single team or purchased as a
product.

Step 1: Business Ontology Design

Begin with the three to five entity types that matter most for your highest-priority Al use
cases. In financial services, these are typically Customer, Account, Product, Transaction,
and Risk. In healthcare, they are Member, Provider, Claim, Diagnosis, and Plan. Resist the
urge to boil the ocean: a well-defined ontology covering 20 entity types is more valuable
than a sprawling one covering 200 that no system actually uses.

Step 2: Business Glossary as Organisational Contract

The Business Glossary must be treated as a governance document, not a documentation
exercise. For each metric or business term, the glossary entry must specify: the canonical
definition, the approved calculation method, the data product itis sourced from, and the
approval history. An LLM that can access the Business Glossary via the Semantic layer will
give consistent answers across all business units.

Step 3: Knowledge Graph Construction

Start with entity linking — resolving the same real-world entity across multiple source
systems into a single canonical node. Entity resolution is frequently the hardest technical
problem in this phase. Once entities are resolved, relationship edges can be populated
from existing data products. The Knowledge Graph is never “done” — it is a living artefact
that grows as new data products are published and new Al use cases drive new
relationship requirements.

Step 4: Explainability Instrumentation

© 2026 Christian D Kobsa
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Design the explainability trace format before deploying any Al capability. Every Al output —
a prediction, a decision, a generated text — must carry a trace that identifies the data
product it was grounded in, the semantic enrichments applied, and the rules enforced.
This is an audit requirement in regulated industries and a debugging requirement
everywhere else.

2.5 Phase 4: Al Layer — Deploy Governed Intelligence (Months 12-24+)

With Phases 1-3 in place, the Al layer can be built on a foundation that makes Al outputs
trustworthy. The critical architectural decisions at this phase concern the agentic
orchestration model.

Orchestration Architecture Decisions

Decision \ Option A Option B

Agent runtime Centralized orchestrator (single  Decentralized mesh (agents
plane managing all agents) negotiate tasks peer-to-peer)

Context injection Push model (orchestrator Pull model (agent fetches its
packages context before agent own context from Semantic
invocation) layer at runtime)

Tool governance Centralized toolbox abstraction  Direct system access with
layer (all tool calls mediated) logging only

Agent state Stateless agents (state held in Stateful agents (agent
orchestrator or external store) maintains session memory)

For enterprise-grade deployments, the recommended defaults are: centralized
orchestrator, push context injection, centralized toolbox, and stateless agents. The
rationale is auditability: when an agent makes a decision that affects a regulated process,
you must be able to reconstruct exactly what context it received, what tools it called, and
what it returned — without relying on the agent’s own memory.

3. Integration with Existing Organisational Infrastructure
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No enterprise builds an Al-First architecture on a greenfield. The practical challenge for
Enterprise Architects is integrating a fundamentally new architectural model with decades
of accumulated infrastructure, team structures, and governance processes. This section
addresses the most common integration patterns and the failure modes associated with
each.

3.1 Integration Topology Patterns

There are three primary integration topologies, each appropriate for different levels of
existing infrastructure maturity:

Pattern A: Parallel Platform (Greenfield Al Platform alongside Legacy Systems)

Build the Al-First architecture as a new platform, consuming data from legacy systems via
ingestion connectors. The legacy systems continue to serve operational workloads; the
new platform serves Al and analytics workloads. This is the lowest-risk integration pattern
and the most common starting point.

When to choose Pattern A

Legacy systems are stable, well-understood, and not slated for replacement within 3-5 years.
The Al use cases are primarily analytical and decision-support rather than embedded in
operational transactions. The organization can afford to run two platforms in parallel during the
transition period.

Pattern B: Semantic Overlay (Semantic Layer Spans Legacy and New)

Deploy the Semantic layer as an integration fabric that spans both legacy data systems
and new Al-ready data products. The Knowledge Graph ingests entities from both legacy
and modern systems, resolving them into a single canonical model. This is the most
architecturally elegant pattern but requires significant investment in entity resolution
across heterogeneous sources.

When to choose Pattern B

The organization has significant data quality investment already made in legacy systems.
Multiple legacy systems hold partial views of the same entities and must be reconciled. The
priority Al use cases require a 360-degree entity view that no single system provides.

Pattern C: Domain-by-Domain Migration (Strangler Fig)

Migrate one domain at a time from legacy architecture to Al-First architecture, with each
migrated domain publishing governed data products that replace legacy data feeds. The
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legacy system is “strangled” over time as domains migrate. This pattern is the most
disruptive butyields the cleanest end-state architecture.

When to choose Pattern C

The organization is already committed to a major platform migration (cloud migration, ERP
replacement, or data warehouse modernization). Domain teams are mature enough to own
their data products. There is executive appetite for a multi-year architectural transformation
program.

3.2 Integration with Core Enterprise Platforms

Cloud Data Platforms (Databricks, Snowflake, BigQuery, Synapse)

Modern cloud data platforms are the most natural foundation for Al-First architecture. The
integration tasks are primarily organisational: establishing data product discipline on top
of existing table namespaces, deploying a metadata catalog that connects to the existing
platform, and instrumenting lineage at the transformation layer. The Feature Store and
Vector DB can typically be deployed as extensions of or alongside the existing cloud
platform.

¢ Keyintegration decision: whether to use the cloud platform’s native vector and ML
capabilities (simpler operations, potential vendor lock-in) or best-of-breed
specialized tools (more flexibility, more operational complexity).

e Governance integration: connect the platform’s access control system (column-
level security, row-level security) to the Al-First governance layer so that data
product access policies are enforced at the storage layer, not just at the application
layer.

ERP and CRM Systems (SAP, Salesforce, Oracle, Microsoft Dynamics)

ERP and CRM systems are the operational source of record for many of the most Al-
valuable entities: customer, order, product, financial transaction. The integration
architecture must treat these systems as sources, not as the semantic layer.

e Extract entities into governed data products via CDC (Change Data Capture) where
possible — Debezium, Oracle GoldenGate, or platform-native CDC tools. Avoid
batch ETL for Al use cases where entity freshness is critical.

¢ Do not attempt to build Al capabilities directly on top of ERP APIs. ERP data models
are designed for transactional integrity, not for Al reasoning. The transformation to
Al-ready structures must happen in the Foundation and Semantic layers.
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Resolve entity identity across ERP and CRM early. The Customer in SAP and the

Account in Salesforce are often the same real-world entity with different keys. This

resolution is the first Knowledge Graph problem to solve.

Data Warehouses and Legacy Analytics Platforms

Existing data warehouses contain years of historical data that Al models need. The
integration challenge is that the warehouse schema was designed for reporting, not for Al.
The EA’s job is to extract the historical signal from the warehouse while establishing new
Al-ready data products that are forward-looking.

Do not migrate the warehouse schema into the Al-First platform — rebuild the data
products from source, using the warehouse as a reference for business logic.

Use the existing Business Intelligence semantic layer (if one exists) as an input to
the Business Glossary construction. Bl teams have already done significant work
defining metrics; capture that work rather than duplicating it.

Implement a deprecation runway: legacy reporting workloads continue on the
warehouse while new Al workloads run on the new platform, with a defined sunset
date for each legacy feed.

Operational Systems and APIs (Microservices, Event Buses)

Event-driven architectures (Kafka, Pulsar, AWS Kinesis) are the most natural source for
real-time features and streaming data products. The integration requires:

Schema registry integration (Confluent Schema Registry, AWS Glue Schema
Registry) to ensure that event schemas are version-controlled and connected to the
Catalog.

Feature computation on streams: identify which ML features require sub-minute
freshness and build streaming feature pipelines for those specifically. Not every
feature needs real-time computation; selective real-time investment avoids
unnecessary infrastructure cost.

Agent toolbox connectors to operational APIs: when Al agents must write back to
operational systems (placing an order, updating a record, triggering a workflow),
those write operations must go through the toolbox abstraction layer and be logged
with full agent context for audit purposes.

3.3 Integration with Existing Governance and Compliance Frameworks

Governance integration is where Al-First EA programs most commonly stall. Data
governance frameworks built for traditional analytics do not automatically extend to Al use

cases.
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Data Governance Frameworks (DAMA, DCAM, ISO 8000)

Existing data governance frameworks provide the organisational scaffolding — roles,
processes, and accountabilities — that the Al-First architecture depends on. The
integration task is to extend these frameworks to cover Al-specific concerns: model
governance, feature governance, and agent governance.

Data Stewardship

Data Classification

Retention Policies

Consent and Purpose

Extend stewardship responsibilities to include sign-off on data
products used in Al model training. Stewards must understand
what “fit for Al” means, which is different from “fit for reporting.”

Add Al-specific classification tiers: data cleared for model training,
data cleared for LLM context injection, data cleared for agent tool
access. These tiers carry different risk profiles than traditional
confidentiality tiers.

Feature store and vector database retention must align with model
governance requirements: if a model was trained on features
computed from data that has since been deleted, the model itself
may need to be retrained or retired.

GDPR, CCPA, and equivalent regulations attach to the
downstream use of personal data. Using personal data to train a
model or inject into an LLM context may constitute a new
processing purpose that requires re-assessment of the legal basis.

Enterprise Risk Frameworks

Al introduces a category of risk that traditional enterprise risk frameworks do not cover
well: modelrisk, hallucination risk, and agent execution risk. Enterprise Architects must
work with the CRO and second-line risk functions to define:

¢ Modelrisktiers: which Al capabilities (agents making financial decisions vs.
copilots surfacing information) require which levels of model risk review.

e Human-in-the-loop requirements: which decision types require human review
before Al-generated outputs are acted upon, and how that review is instrumented in

the architecture.

e Blastradius containment: the toolbox abstraction layer must enforce the principle
of least privilege — each agent has access only to the tools and data products
required for its defined scope, preventing a compromised or misbehaving agent
from affecting systems outside its boundary.
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4. Anti-Patterns: What Causes Al-First EA Programs to Fail

Enterprise Architects who have observed multiple Al transformation programs will
recognize these failure patterns. Each one is common, each one is avoidable, and each
one is more expensive to fix after the fact than to prevent by design.

4.1 The “Data Warehouse Plus” Anti-Pattern

The organization deploys an LLM or ML platform on top of its existing data warehouse
without changing the underlying data architecture. The data warehouse was not designed
for Al consumption: its schemas are renormalized for reporting, its lineage is
undocumented, its quality is anecdotal, and its access control is coarse-grained.

Result: Al models trained on warehouse data embed reporting-layer assumptions,
semantic inconsistencies, and historical data quality issues. Models go to production and
immediately surface quality problems that were invisible in the reporting layer because
human analysts knew how to work around them. The Al has no such contextual
workarounds.

EA Prescription

Treat the data warehouse as a source system, not as the Al data platform. Extract and rebuild
data products from source, using the warehouse only for historical signal where source
systems no longer retain the data.

4.2 The “Shadow Semantics” Anti-Pattern

Different business units build their own semantic layers, ontologies, or prompt engineering
wrappers to compensate for the absence of a governed enterprise Semantic layer. Each
unit’s LLM deployment gives subtly different answers to the same question because each
is grounded in a different local definition of shared entities.

Result: Loss of trust in Al outputs. Business users learn that the same question asked to
different Al tools gives different answers. The organization falls back to human analysts as
the “source of truth,” negating the Al investment.

EA Prescription

The Business Glossary and entity ontology must be enterprise-wide artefacts, owned and
governed at the EA level, not at the department level. Individual Al deployments consume from
the enterprise Semantic layer; they do not define their own.
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4.3 The “Feature Duplication” Anti-Pattern

Each ML model team builds its own feature engineering pipelines, independently
computing the same features from the same source data with subtly different
implementations. Training-serving skew accumulates silently: the feature computed at
training time and the feature served at inference time diverge over time as source data
evolves.

Result: Models degrade in production without obvious explanation. Root-causing the
degradation requires reconstructing and comparing historical feature computation
pipelines — often a weeks-long investigation.

EA Prescription

A shared Feature Store is not optional infrastructure. It is the single architectural intervention
that most reliably prevents model degradation in production. Budget for it in Phase 1.

4.4 The “Governance Theatre” Anti-Pattern

The organization establishes an Al governance committee that reviews Al use cases before
deployment. Governance operates as a manual review process: documents are
submitted, committees meet, approvals are granted. The Al deployment pace quickly
outstrips the committee’s capacity. Teams begin routing around the process to meet
delivery timelines.

Result: The governance process creates the illusion of control while actual Al deployments
accumulate ungoverned. When a compliance incident occurs, the committee is blamed
despite never having had meaningful visibility into production Al behavior.

EA Prescription

Governance must be encoded in the platform, not enacted through process. Access policies
enforced at the data product layer, lineage captured automatically at inference time, and
explainability traces attached to every Al output are platform capabilities, not committee
activities.

4.5 The “Agent Without Walls” Anti-Pattern

Al agents are deployed with direct access to operational system APls, databases, and
communication channels. The agents are capable and autonomous; the problem is that
their blast radius is unbounded. A mis-specified task, a hallucinated tool parameter, or a
compromised agent prompt can trigger cascading actions across production systems.
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EA Prescription

Every agent’s interaction with backend systems must be mediated through the toolbox
abstraction layer. The toolbox enforces: least-privilege access, parameter validation before
execution, rate limiting, and a full audit log of every tool call with the agent context that

triggered it.

5. The Enterprise Architect’s Ongoing Role

Once the Al-First architecture is operational, the Enterprise Architect’s role evolves from
design authority to platform stewardship and capability compounding. This is not a lighter-
touch responsibility — it is a different kind of responsibility.

5.1 Architecture Review as an Al-Specific Practice

Traditional architecture review processes — reviewing new system designs for alignment
with technology standards — must be extended to cover Al-specific architectural

decisions:

Data Product Readiness

Semantic Layer Coverage

Explainability

Compliance

Agent Scope Review

Before any Al use case goes to production, the data products it
consumes must meet the platform’s Al readiness criteria. The EA
function sets and enforces these criteria.

New Al use cases that require entity types or business terms not
currently in the Semantic layer must trigger an ontology extension
process, not a local workaround.

Every Al output in a regulated context must carry an explainability
trace to an approved standard. The architecture review validates
this before deployment sign-off.

New agent deployments must be reviewed for blast radius, tool
access scope, and the human-in-the-loop requirements
appropriate for their decision types.

5.2 Compounding the Al Asset Base

The most important long-term responsibility of the Enterprise Architect in an Al-First
organization is ensuring that Al investment compounds rather than fragments. This means:
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e Each new data product is added to the shared marketplace, not built in isolation for
a single use case.

e Each new feature engineering effort adds features to the shared Feature Store,
making them immediately available to all current and future model teams.

e Eachnew Al use case’s explainability traces feed back into the Semantic layer,
continuously improving the Knowledge Graph’s coverage of the enterprise’s real-
world entity relationships.

¢ Each new agent capability is built on the shared toolbox, adding reusable tool
implementations rather than bespoke integrations.
The compounding effect is real and material: organizations that discipline themselves to
build shared Al infrastructure consistently report that each successive Al use case takes

40-70% less time to deliver than the first, because the foundation, data products, and
semantic enrichments are already in place.

5.3 Measuring Architectural Health

Enterprise Architects need a set of leading indicators that sighal whether the Al-First
architecture is healthy or accumulating technical debt:

Metric Healthy Signal Warning Signal

Data product SLA compliance >95% of products meeting <85% or trending downward

rate freshness and quality SLAs over 3 months

Feature Store utilization >60% of features used by 2+ Most features used by only
models one model (duplication risk)

Glossary coverage All Al use cases grounded in Teams maintaining local
Business Glossary terms glossary extensions outside

the platform

Explainability trace 100% of regulated Al outputs  Any gap in trace coverage for
completeness carrying compliant traces regulated decisions
Mean time to new data product Decreasing quarter-over- Flat or increasing
quarter as platform matures (governance bottleneck
forming)
Agent tool call audit coverage 100% of production agent Any unlogged tool execution

tool calls logged with context  in production
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6. Strategic Positioning: What Makes This Defensible

For Enterprise Architects engaged in board-level conversations about Al strategy, the
competitive case for investing in Al-First architecture — rather than Al point solutions —
rests on three structural advantages.

6.1 The Compounding Moat

Organizations that build governed, reusable Al infrastructure accumulate an asset that
competitors cannot quickly replicate. A vendor can sell a competitor the same LLM. They
cannot sell them five years of governed data products, a mature Knowledge Graph with
enterprise-specific entity relationships, and a Feature Store with hundreds of production-
validated features. These are structural, time-compounded assets.

6.2 Regulatory Durability

Al regulation — the EU Al Act, proposed US federal Al frameworks, sector-specific rules in
financial services and healthcare — is converging on explainability, auditability, and
human oversight as baseline requirements. Organizations that have built explainability into
the architecture are positioned to demonstrate compliance from day one. Organizations
that treated explainability as an afterthought will face costly retrofit programs as regulatory
deadlines approach.

6.3 Talent Leverage

Al-First architecture makes every Al engineer in the organization more productive. A data
scientist joining the organization gains immediate access to governed data products,
validated features, and semantic enrichments — the infrastructure thatin a poorly
architected environment consumes 60-80% of their time to build themselves. Thisis a
material talent acquisition and retention argument in a competitive hiring market for Al
expertise.

Closing: The Architect’s Mandate

The Al-First Enterprise Architecture Framework is not a technology project. It is the
organisational decision to treat intelligence as a first-class architectural concern —
governed with the same rigor as security, designed with the same intentionality as data
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modelling, and invested in with the same long-term perspective as core platform
infrastructure.

Enterprise Architects are the professionals best positioned to make that argument, design
that architecture, and hold the organization accountable to building it correctly. The
frameworks exist. The patterns are proven. The failure modes are well-documented. The
remaining variable is organisational will— and that is where the EA’s influence matters
most.
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