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Executive Summary

e Most Al initiative failures trace back to foundations, not models. Fragmented data,
unclear ownership, and missing controls cause the losses commonly blamed on the

technology itself.

e To implement Al successfully, businesses must structurally understand key business data,
processes, resources, and organizational structures. Al is only as capable as its underlying

data and integrations.

e This document describes an architecture that treats data as a product, verifies identity at
every step, and keeps a named human accountable for every automated action.
Compliance and auditability become byproducts of normal operation rather than separate

projects.

e The design is modular by intent. Each layer can be replaced independently as technology

changes, protecting the system from vendor lock-in and structural obsolescence.

e Workforce reductions around Al have proven counterproductive and costly. Include a
workforce plan that retains institutional knowledge rather than discarding it, and retrain

employees to extend the skills they already have.

e Written for large enterprises with strict compliance and security standards. The core

principles apply at any scale.

INntroduction

While AT holds immense promise, many enterprises have struggled to produce sustainable
returns. However, recent industry research and post-mortems suggest the underlying technology
is not at fault'. Instead, these failures stem from foundational issues ranging from fragmented
data silos to misunderstood business requirements and outcomes. These well-intentioned

integrations famously drain allocated budgets and expose businesses to unprecedented risk.

In spite of the challenges, successful Al integration remains a prime opportunity for
forward-looking enterprises. In order to stay in front, businesses require a framework for

assessing their readiness and a blueprint to integrate effectively.



Strategic Vision

To leverage the full advantage of Al automation, the organization must deeply integrate it into the
core enterprise infrastructure. However, granting Al agents this type of access introduces data

quality and security considerations.

Successful businesses know their data is one of their most valuable assets, and choose to treat data
as a product. In practice, this requires a knowledge of business application data, secure pipelines
for aggregation, and business analysis systems. Business units should own their domain-specific
data, as subject matter experts are able to quickly identify key data points within their domain.
Support systems for the data product, whether human or agentic, need to be assigned to manage
and upgrade these systems if not already present within the organization. Strict identity and
access control systems must be implemented to gate access to the data within the product from

controlled integration points.

To manage security risks, it is necessary to operate on a “zero trust” model. Rather than giving Al
open access to company systems, their identity and permissions are verified at every single step.
Much like tightly controlled corporate access, an agent is only given the exact permissions it
needs to complete a specific task. Tie every automated action directly to the human operator who

requested it, ensuring that authorization is always traceable and revocable.

Before changes to critical systems, rigorously test the proposed actions in industry-standard,
isolated testing environments with verifiable and auditable results. Every critical request passes
through strict policy boundaries that verify Al inputs, validate actions, and confirm human

authorization.

A strict system of rules governs final decisions with an authorizing human in the loop, not the Al
itself. This guarantees every single digital movement traces back to a named authorized employee.
This is built on a spine of flexible and reliable event-based processing pipelines, ensuring
accuracy and auditability. Accountability is a default as the replayable, traceable events ensure

audit-friendly messaging and operations coordination.

Compliance and incident mitigation become standard operational byproducts rather than an
afterthought. Establishing additional procedural guardrails and building audited workflows then

unlocks your company to innovate and improve your business.



Translating this philosophy from a theoretical vision into functioning infrastructure requires a

strict foundation, anchored by a set of non-negotiable core principles.

Core Principles

e Prioritize Enablement: Build AT systems which augment human judgment and capability,
not replace. Talent is more difficult to acquire than compute. Reducing the cost of failure
creates a safe and efficient environment for the application of human innovation.

e Build Simple: Investigate all design possibilities before settling on an Al solution. There
may exist an easier automation or less expensive model for your requirements.

e Sustainable Economics: Treat compute resources and inference as operational expenses

and meter appropriately. Establish clear tracking for token costs and compute allocation to
measure the whole workflow cost against outcome quality.

e Organizational Alignment: Create or adapt internal structures which ensure the accuracy,
security and efficiency of Al systems and integrations. This may require acquiring external
talent or upskilling internally. Capability is maintained, not acquired once.

e (Clear Identity: Log and verify every interaction at critical steps and paths. Every action
traces back to a named operator through a verifiable authorization chain.

e Secure Access: Instantly revoke access for human and AT actors if any behavior is flagged
as abnormal. All credentials for Al actors are temporary and expire automatically. Humans
must reauthenticate at regular intervals. Directly correlate identity and access via secure
tokens.

e Verify Al Qutput: Reference Al-generated and retrieved data against trusted systems of

record to ensure accuracy.
e Audit Actions: No changes occur in critical environments without a tested and audited
write path. LLMs never directly write to critical data sources.

e Automatic Compliance: Controls are mapped directly to industry standards. Compliance

is maintained and constantly monitored, not assembled.

These principles establish the requirements for our system, but their implementation requires a
specific, modular architecture. We begin by examining the three core infrastructure pillars: the

central event queue, the workers, and the knowledge graph.



System Design

Think of an event queue as a secure message sorting line, with tasks representing different
colored envelopes. Workers check for their assigned colors. When one is found, they open the
message, attempt the task, and report task status back to the queue. The system never destroys
messages, even if they're missed or incorrectly structured. They can be retried, analyzed and used
as evidence for certain audit compliance requirements. Messages contain labels for routing, and

all of the authorization, instructions, data and other required content for task completion.

Workers claim messages from the central event queue and complete tasks. Worker configurations
vary widely depending on business requirements and can include subsecond tasks as well as
complex analysis jobs. Not every worker is an agent. A serverless function that reformats
documents or a scheduled batch job claims tasks from the same queue, and carries the same
identity, permission, and audit requirements as any agent. Workers can leverage both internal and
external knowledge and execution tooling and are monitored for resource and error rate tracking.

Among the available tools is a connection to permissioned company knowledge graphs.

Knowledge graphs chart the nouns and verbs of your business. Imagine a constellation, each data
point a star, each relationship a line drawn between them. When queried, the knowledge graph
traverses this constellation of real-time business data to return reliable and recent information.
Deeper meaning becomes possible to decipher from raw data. The graph can be used by internal
resources for context gathering, enhanced business intelligence, technical automation and more

through a variety of interfaces.

Queue, workers, and knowledge graph describe what the system does. Deploying them safely

requires organizing the machinery into layers.

Technical Layers

The architecture organizes the system into six distinct functional layers, designed to decouple
rapid Al innovation from operational risk. The architectural modularity allows AI actors to
operate while ensuring the strict, deterministic control required by enterprise systems. Each layer
serves a specific purpose, ensuring that every interaction is secure, traceable, and scalable. The
following table details these layers, outlining the primary function and business value provided by

each component within the ecosystem.



Architectural Layer Table

Local Temporal Memory | sandbox with tracked token

allocations.

Layer & Name Function Business Value
Layer 1: Digital workspace where agents Provides agent flexibility & local
Agentic Workstations & originate. Isolated innovation task memory while linking every

action to a named human operator.

Layer 2: Gatekeeper that verifies identity and
Trust & Policy Boundary | credentials, enforces policies, and

validates tool invocation.

Ensures agents cannot mutate core
data without passing through an

audited write path.

Layer 3: Scalable, authenticated
Messaging, Orchestration | infrastructure carrying agent

& Execution Backbone reasoning, tool calls, and events to
the worker fleet. Workers range

from agents to scripted automations.

Decouples producers from
consumers. One audit spine for

every automation, intelligent or not.

Temporal & Audit Store storage for logs.

Layer 4: High-speed tier for rapid agentic Reduces latency and model spend by
Caching & Near Edge operations using semantic caching. | serving validated results rather than
Memory Reduces inference cost and time. triggering inference.

Layer 5: Durable memory store utilizing Creates a verifiable "chain of
Knowledge, Long temporal graphs and read-only custody” where compliance is a

natural byproduct of operations.

Layer 6: Foundation for data intake,
Ingestion, Discovery & document decoding, OCR, and
Aggregation structuring.

Governs data access through
source-level classification, ensuring

appropriate security and retrieval.

Architecture in Motion

A user initiates a request in an isolated workspace at the untrusted edge, and if the answer is not

in the local temporal memory store (Layer 1), it is retrieved from internal systems. Before any

action, the request must pass through gatekeepers and policy checks (Layer 2) for authentication

and authorization. Once cleared, the event-driven nervous system (Layer 3) routes the command,

either instantly serving a validated answer from the high-speed cache (Layer 4), securely querying




company governed data structures, or running predefined automations. Throughout the entire
lifecycle, every single digital movement is permanently recorded in durable audit storage (Layer 5).
Data specialists and subject matter experts ensure the integrity of the data, through the

maintenance of ingestion, discovery and aggregation tooling (Layer 6).

A layered approach is designed for modularity and to avoid structural obsolescence. Each layer
manages a discrete and decoupled function, spanning from initial data ingestion to durable and
verifiable memory. Organizations can swap underlying models or microservices as technology

advances.

Each business is unique. To ensure long term success, your business must thoughtfully prepare,
implement, and monitor it. Successful implementation demands cross-organizational

collaboration alongside a review of organizational capabilities and resources.

Preparation
Successful implementation requires a foundation comprised of four primary considerations:

Accurate & timely data management pipelines.
Secure, reliable and scalable infrastructure.

Effective management and administrative procedures.

W =

A talented and knowledgeable workforce.

The services and resources will vary across organizations, but their core purpose and function
remain the same. Each establishes a strong foundation built on reliable data, effective operations

management, and well selected resources for the task at hand.

Data Readiness

Gartner predicts that through 2026, organizations will abandon 60% of AI projects unsupported by
Al-ready data’. Successful integration hinges on that readiness, and achieving it begins with a
data assessment: an evaluation of how your data is classified, maintained, and ultimately

understood.

Successful Al initiatives begin with discussions between leadership, engineering, and product

teams to agree on shared semantic meaning for key business data. Without that agreement, Al



systems inherit every department's private definitions and the contradictions between them. The
process often requires a thorough review of all company systems, as well as cross-vocational
discussions regarding data classification and critical workflows. Because deep company insight is
necessary, direct executive involvement is encouraged; McKinsey attributes a 3.8x performance

improvement to Al initiatives with engaged executive leadership’.

Well defined business semantics provide critical context which allows agents to distinguish
between surface level data points and true business logic, effectively minimizing the risk of

logical errors and hallucinations.

To ensure long-term effectiveness, data reliability must be treated as an ongoing commitment
rather than a static milestone. This requires continuously refining both primary datasets and their
synthetic derivatives. Maintaining these standards requires organizations to appoint dedicated
data product and governance owners responsible for the integrity of core business data systems.
Additional formal change management policies for evolving the ontological framework are

recommended as well.

Resource Assessment

Resource availability varies widely across business and prescriptive guidance rarely survives initial
boardroom questioning. Instead of a checklist of job titles and software vendors, this section

provides resource considerations and helpful suggestions.

Start by evaluating core business platforms such as ERPs, CRMs, HR, and accounting systems to
ensure secure data availability. Operations data provides highly valuable organizational insight, so
programmatic access to your organization's core and derived data is an absolute non-negotiable
requirement. This requires businesses to identify, catalogue and monitor data from any useful and
relevant application. Whether internal or with provided external hosting, your business data is a

valuable resource for which your business requires access.

Next, consider how people will work with agents. Agentic workspace configurations depend on an
individual’s role within the organization but can vary from simple terminals to complicated
workstation applications. The most common type of Al interface is called an “agentic harness”, as
they essentially equip agents with preconfigured role-specific toolbelts. To ensure organizational
longevity and reliability, it is suggested to select an agentic harness which allows model and

inference hosting flexibility, as well as a user friendly interface.



Beneath both sits the infrastructure of the intelligence system, which must support rapid
innovation with enterprise-grade security. Cloud Service Providers (CSPs) offer the fastest path
for initial experimentation, allowing teams to spin up environments instantly without significant
upfront capital. Regardless of compute provider, organizations are encouraged to adopt a

cloud-native concept, the "landing zone" design.

A landing zone (LZ) is an isolated compute environment preconfigured with permissions, security
and budgeting logic. A hub and spoke model is used to associate and manage auxiliary LZs
through central security, logging and management zones. LZs can be created and deleted to
service production business requirements or to enable creating accurate secure sandboxes for
research and product improvement. This ensures teams have a safe space to innovate and test new
models without risking corporate data integrity, whether the final deployment lives in the cloud

or on a modular, on-premise footprint.

While establishing a secure, scalable technological foundation is the critical first step, it
represents only half of the enterprise intelligence equation. The system still requires skilled
operators to guide it and a culture willing to embrace it. Building that culture starts with

structure.

Organizational Structures

To support an enterprise intelligence system, the organization must establish robust internal
structures which prioritize safety and efficiency without stifling innovation. This requires shifting
away from rigid, traditional IT approval processes and toward agile, use-case-driven governance.
New Al capabilities and model updates should be introduced through staged rollouts beginning
in secure testing environments and deploying to small beta groups before any larger release. Every
deployment is thoroughly vetted for accuracy and operational safety in the real world, rather than

just in theory.

Equally critical are resilient security and business continuity protocols. The system must be
governed by strict, role-based compliance, ensuring that Al tools inherently respect the
company’s existing security clearances and never expose sensitive data across departmental lines.
Organizations must also plan for the inevitable by designing clear fallback procedures and

conducting regular failover testing. If an automated process or model goes offline, downstream



employees must have immediate, documented manual overrides to ensure operations never grind

to a halt.

The long-term health of the system relies on continuous auditing and distributed ownership. A
dedicated review team should be established to monitor the Al not just for accuracy (preventing
hallucinations), but for operational cost-efficiency, ensuring the system isn't wasting
computational power on simple tasks. Rather than centralizing all oversight within the IT

department, data review processes should be decentralized.

By empowering Subject Matter Experts (SMEs) to act as the primary reviewers and product
owners for their specific business areas, the organization ensures that the intelligence system
remains deeply aligned with actual, day-to-day business needs. With the right infrastructure and
software in place, the strategic focus must immediately shift away from the technology itself, and

toward the human element that will actually drive it.

Workforce Adoption

Every Al integration eventually forces the same boardroom question: which roles does this
replace? It is the wrong first question. The roles most exposed to immediate Al displacement
share a specific profile: highly routine, heavy in text or data synthesis, operating within
predictable digital environments, and historically serving as entry-level or back-office functions.
But the businesses that treat these roles as costs to eliminate consistently underperform the ones

that treat them as capacity to redirect. The evidence for this is no longer anecdotal.

What the displacement math misses is that routine roles are where institutional knowledge lives.
The back-office analyst who reconciles the same reports every week is also the person who knows
which numbers can't be trusted, which customer always pays late, and why the exception process
exists in the first place. None of that context lives in a database, which means none of it survives a
layoff, and none of it is available to the Al systems you're deploying. These same roles are also the
traditional entry point into the organization. Eliminate them and you eliminate the
apprenticeship pipeline that produces your next generation of senior staff. The damage doesn't
appear on this quarter's balance sheet. It appears three years later, when there is no one left who

understands why the system works the way it does.

Recent research confirms aggressive workforce reduction often proves counterproductive and

costly. According to comprehensive survey data from Forrester Research and Orgvue



encompassing thousands of C-suite executives, 55% of business leaders who laid off employees

due to Al integration now openly regret those decisions".

Further analysis from Orgvue quantifies the trap. Accounting for severance packages, productivity
losses, the collapse of institutional knowledge, and recruitment fees, companies spend

approximately $1.27 for every $1 theoretically saved through Al-driven workforce reductions”.

The data confirms that workforce reduction is a costly misstep. Instead focus on identifying
opportunities to upskill and redeploy employees. Two prominent examples, IKEA and Shell,

illustrate the potential of this approach.

Ingka Group, the largest IKEA retailer, offers the clearest illustration. In 2021 it deployed an Al
chatbot to handle routine customer inquiries. Within two years the bot was resolving roughly 47%
of incoming queries, saving approximately €13 million, but it left 8,500 call center employees

whose routine work had been automated away.

Rather than cutting them, Ingka examined the queries the bot couldn't resolve and found an
opportunity. Customers didn't just want to know if the sofa was in stock, they wanted to know if it
would work in their living room. The company retrained those 8,500 workers as remote interior
design consultants. The new channel generated €1.3 billion in sales in its first full year, roughly
3.3% of total revenue, with a target of 10% by 2028. The automation saved millions. The reskilled
workforce earned billions, a hundredfold difference, built from headcount most companies would

have cut.

Shell took the complementary approach. Instead of retraining workers displaced by AlI, it
retrained workers to help build it. Facing a mismatch between its Al project pipeline and the data
scientists available to deliver it, Shell launched a voluntary reskilling program with online
education provider Udacity, open to petroleum engineers, chemists, geophysicists, and other
domain staff. Employees complete project-based coursework during working hours, at company
expense, and the result is a workforce of citizen data scientists’. Over 800 retrained employees
alongside 200 dedicated data scientists deployed Al against domain specific problems, including
predictive maintenance, seismic analysis, and production optimization’. Shell didn't have to bid
against the entire market for scarce Al talent. It manufactured its own, from people who already

understood the business.



These aren't just corporate anecdotes. Academic research from the National Bureau of Economic
Research and Harvard University, analyzing nationwide workforce development programs, found
that displaced workers who undergo retraining experience consistently positive earnings returns®.

Reskilling works at the individual level, at the company level, and at scale.

The end state of this architecture is not an autonomous business. It is an augmented one. The Al
operates as an analytical overlay which handles background data synthesis, processing, and
routine execution, while the human retains what cannot be delegated: judgment, accountability,
and context. Every principle in this document ultimately depends on that human layer. Zero trust
requires a named operator to trace actions to. Verified output requires an expert who knows what

correct looks like. Auditability is meaningless without someone accountable to audit.

This human layer also secures the company's long-term sustainability. Entry-level roles,
restructured around Al tooling, become apprenticeships again. Junior staff are able to use the
tools to accomplish real work while absorbing the domain knowledge that makes their judgment
valuable later. The highest-value profile in the contemporary labor market is not the pure
technologist but the domain expert who uses Al fluently: a professional who executes routine
work dramatically faster and redirects the recovered capacity toward strategy, complex
problem-solving, and relationships. Your organization already employs these people. The

architecture in this document exists to equip them.

Where to Begin

Modernizing your business for successful Al integration requires a fundamental shift in how
organizations view their data and define operational control. The path forward is sequential, and

each step de-risks the next.

1. Assess your data readiness. Work through the Pre-Implementation Checklist to evaluate
how your data is classified, maintained, and understood.

2. Convene the alignment group. Bring leadership, engineering, and product stakeholders
together to begin the ontological framework, and appoint data product owners.

3. Stand up a landing zone. Establish one isolated environment with security and budget
controls in place before any agent touches business data.

4. Pilot one workflow end to end. One queue, one worker, one knowledge graph query, with

the full audit path exercised. Prove the pattern before scaling it.



5. Measure cost against outcome quality. Use the pilot's token and compute tracking to
decide which use cases justify expansion.
6. Plan the workforce transition alongside the rollout. Identify the roles most affected and

begin retraining before displacement becomes a decision.

There is no one-size-fits-all approach. Because every company faces distinct compliance
requirements and operational challenges, this architecture is a flexible starting point rather than a
rigid prescription. Swap services at any layer to fit your needs and industry standards. The tools

are interchangeable. The foundations are not.

The organizations that succeed with AI will not be the ones with the largest budgets or the
newest models. They will be the ones that did the unglamorous work first: data worth
trusting, controls worth auditing, and people equipped to use both. Every failure pattern
this document opened with is avoidable, and the first step is a meeting, not a purchase

order. The checklist and component index that follow are where that meeting starts.



Pre-Implementation Checklist

(]

O

Data Assessment: Evaluate how data is classified, maintained, and understood to ensure
foundational readiness.

Ontology Alignment: Convene leadership, engineering, and product stakeholders to
establish a unified, organizational ontological framework (shared semantic language).
Data Stewardship: Appoint dedicated data product owners responsible for the integrity
of core business data systems.

Governance Planning: Develop a formal change management policy for evolving the
ontological framework as the business grows.

Data Privacy & PII Obfuscation: Implement automated pipelines to detect and mask
Personally Identifiable Information (PII) or sensitive financial data before it ever enters
the AT orchestration layers.

Data Retention & Lifecycle Management: Establish strict archiving rules to ensure Al
models are querying current, relevant data rather than drawing conclusions from outdated
or deprecated legacy information.

API & Integration Standardization: Audit existing data silos to ensure they can be
accessed via modern, well-documented APIs, preventing the need for custom-coded,
brittle connections that break during system updates.

Unstructured Data Triage: Define a clear strategy for processing and classifying
unstructured enterprise data so it can be reliably ingested and understood by the semantic
layer.

Data Freshness SLAs: Establish Service Level Agreements (SLAs) for critical datasets to
guarantee that autonomous agents are making decisions based on real-time or
near-real-time information.

Cost Allocation & Compute Chargeback: Develop a tracking system to map Al data
queries and model inferences back to specific departments, preventing runaway costs
stemming from inefficient data architecture.

Data Incident Response Plan: Create a standard operating procedure for quickly
identifying, isolating, and correcting "data poisoning" or logical errors in the event that an

agent makes a decision based on flawed information.



Basic Component Index

This index outlines the core architectural building blocks of the enterprise intelligence system,

providing a modular directory of self-hosted middleware and managed cloud services to guide

component selection. This list is for illustrative purposes and is in no way intended to be an

exhaustive overview of available services or applications.

Component Name

Architectural Component Options

Central Message Spine

Middleware:

Apache Pulsar, Apache Kafka, RabbitMQ
Services:

AWS SQS, GCP Pub/Sub, Azure Service Bus

Workers

Middleware:

Al Integrated Apps (e.g. Notion, PostHog), Flowwise, Langchain
Services:

AWS Lambda, ECS, EKS, EC2. Azure Functions, Container Apps,
Virtual Machines, GCP Cloud Run

Model Providers:

AWS Bedrock, Azure Al, Google Vertex

Knowledge Store

Middleware:

MuninnDB, TrustGraph, modified OpenSearch, Chroma, pgvector on
PostgreSQL

Services:

Pinecone, Amazon Neptune, Neo4j AuraDB, Google Cloud Spanner
Graph, Stardog, Ontotext GraphDB, Memgraph Cloud
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