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Enterprise Al has moved beyond isolated models. Production estates
now include agents, prompts, MCP servers, tool permissions,
datasets, orchestration logic, output channels, runtime telemetry, and
fast-growing token consumption, often spread across product teams
with inconsistent control.

The result is that many organizations can name a few models but
cannot explain the live system they are actually operating. They lack a
joined view of inventory, security posture, runtime behavior, approval
boundaries, and spend. That fragmentation turns Al from an

innovation asset into an invisible operating risk.

This paper lays out an end-to-end operating model for Al
infrastructure. It explains what must be inventoried, which runtime
controls matter, how observability should work, how cost governance
fits into the same control surface, and how teams should divide
ownership across platform, security, governance, and finance

functions.

The central argument is simple: inventory without runtime security is
static, runtime security without observability is blind, observability
without policy is noisy, and cost governance without system context
is reactive. Strong enterprises combine all four into one operating

discipline.
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OPERATING Al INFRASTRUCTURE END TO END

WORKING BRIEF

How to use this paper in
practice

This paper lays out an end-to-end operating model for Al
infrastructure. It explains what must be inventoried, which runtime
controls matter, how observability should work, how cost governance
fits into the same control surface, and how teams should divide
ownership across platform, security, governance, and finance

functions.

The central argument is simple: inventory without runtime security is
static, runtime security without observability is blind, observability
without policy is noisy, and cost governance without system context
is reactive. Strong enterprises combine all four into one operating

discipline.

WORKING CHECKLIST

OPERATING SEQUENCE

INVENTORYg

CONTROL o

OPTIMIZE o

Map the estate

Build one record for models,
agents, tools, data, and workflows.

Govern runtime

Bind security, approvals, and policy
to live execution.

Observe and tune

Use trace and spend signals to
improve quality, cost, and
assurance.

— Models alone do not define the real Al estate, prompts, tools, datasets, agents, and approvals do.

— Operating risk appears at the boundaries between reasoning, tool access, data retrieval, and action execution.

— Teams need one language for live Al systems before they can govern them consistently.

— Inventory is often incomplete because teams only document the parts they build directly.
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Al INFRASTRUCTURE IS NOW AN OPERATING ENVIRONMENT

SECTION 01

Al infrastructure is now an
operating environment

ORIENTATION

Enterprise Al is no longer a model inventory exercise. It is an operating environment made up of models, agents,
tools, data, approvals, and runtime decisions.

For most enterprises, the Al estate now extends far beyond the model
. . Al INFRASTRUCTURE LANDSCAPE
endpoint. Product teams chain prompts across workflows, agents
invoke tools and MCP servers, retrieval layers expose proprietary
data, and output flows reach customer, employee, and operational

systems. Risk lives in those interactions, not only in model quality.

That makes Al infrastructure an operating problem in the same way ‘H

cloud, identity, and software delivery are operating problems. Teams

need system maps, ownership, policies, runtime telemetry, and

budget controls that evolve continuously as the estate changes.

OPERATING ENVIRONMENT

— Models alone do not define the real Al estate, prompts, tools, datasets, agents, and approvals do.
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OPERATING Al INFRASTRUCTURE END TO END

SECTION 01

Al infrastructure is now an
operating environment,
continued

The organizations that treat Al as a set of disconnected experiments tend to discover risk late. They can tell a board which
model family they use, but not which agents can act, which prompts trigger sensitive workflows, which datasets are

exposed through retrieval, or which teams are accountable for runtime exceptions.

An end-to-end operating model begins by admitting that Al systems now form a live infrastructure layer. Once that is
clear, inventory, security, observability, and cost control stop looking like separate projects and start looking like one
joined discipline.

FIELD OBSERVATION

If the organization cannot explain how models, prompts, tools, approvals, and runtime telemetry fit together, it is
not operating Al infrastructure, it is tolerating it.
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WHY ENTERPRISES LOSE CONTROL OF Al ESTATES

SECTION 02

Why enterprises lose control
of Al estates

ORIENTATION

Control breaks down when Al systems are deployed faster than the operating model around them.

Enterprises usually lose control through fragmentation rather than

WHERE CONTROL FRAGMENTS
incompetence. Al engineering tracks prompts and model behavior in
one place, platform teams track deployment and latency in another,

security teams see only a subset of tool or identity risks, and finance . Blind spots
PpPs —

teams find token spikes only after a cloud invoice lands. = Policy drift

Teams —
Audit gaps

This fragmentation creates blind spots that compound. A model may

Agents —_— w==  Token waste

be approved, but the tool it can call may be over-permissioned. An

No owner
Tools et

agent may be valuable, but no one may know which workflows
consume most of its tokens. An observability stack may exist, but it
may not preserve the exact policy or approval context that reviewers
need after an incident.

CONTROL FRAGMENTATION

— Inventory is often incomplete because teams only document the parts they build directly.

— Security is often incomplete because tool scope and agent permissions drift after launch.
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OPERATING Al INFRASTRUCTURE END TO END

SECTION 02

Why enterprises lose control
of Al estates, continued

The common failure mode is to govern artifacts separately instead of governing the operating path end to end. That path
starts with a request, moves through prompts and models, touches tools or retrieval layers, produces output or actions,
and leaves behind telemetry, approvals, and spend. If those records never meet, the organization cannot explain what is

happening with confidence.

This is why mature Al programs look less like innovation sandboxes and more like operating systems. They need shared

control records, shared accountability, and shared dashboards that tie value, risk, and cost together at the workflow level.

FIELD OBSERVATION

The biggest Al operating risk is not that teams know nothing. It is that every team knows something different and
no one sees the whole operating path.
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WHAT MUST BE INVENTORIED

SECTION 03

What must be inventoried

ORIENTATION

context.

A complete Al inventory begins with obvious objects, models,
versions, deployments, datasets, prompts, agents, MCP servers, tool
connectors, and workflow definitions. But those are only the first
layer. The more important layer is how those objects relate to one
another in production.

For each inventory object, teams should know who owns it, what
business purpose it supports, what environment it runs in, what data it
can reach, which tools it can call, and what approval gates exist
before high-consequence actions. Without those relationships, the

inventory becomes a catalog rather than an operating map.
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Useful Al inventory describes not only components, but relationships, permissions, purpose, and runtime

INVENTORY LAYERS

Foundation assets

Models, deployments, prompts, datasets,
routes.

Runtime assets

Agents, MCP endpoints, tools, sessions,
output paths.

Control assets

Policies, approvals, exception windows,
environment restrictions.

Evidence assets

Traces, costs, incidents, reviews,
ownership records.
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OPERATING Al INFRASTRUCTURE END TO END 10

SECTION 03

What must be inventoried,
continued

This is where AIBOM thinking remains useful, not as a narrow list of Al components, but as a relational map of the estate.
A serious inventory records which prompts drive which actions, which agents can chain into other systems, which

retrieval flows feed sensitive outputs, and what policy class governs each path.

Enterprises should also treat control artifacts as part of inventory. Policy bundles, approval paths, exception windows,
monitoring hooks, and budget boundaries are all assets in the operating model. If they are missing from the inventory,
teams may not notice control drift until something breaks.

FIELD OBSERVATION

The right question is not, '"How many models do we run?' It is, 'Which live Al systems can reach which tools,
datasets, and decisions, under which controls?’
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THE SECURITY LAYER

SECTION 04

The security layer

ORIENTATION

real pressure.

The core security questions for Al infrastructure are practical. Can a
prompt alter the system's intended path? Can an agent call tools
beyond its approved scope? Can retrieval expose sensitive data in a
way that changes output behavior? Can the system take actions
without enough context, validation, or approval? Those questions live

in runtime, not just in documentation.

A strong operating model therefore layers checks across the path
from prompt to action. Prompt filtering matters, but so do identity-
aware tool restrictions, output review, policy gating, environment
restrictions, and human approval for sensitive steps. No single filter is

enough because the risk path is multi-stage.
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Al infrastructure security starts at runtime, where prompts, permissions, tool calls, and outputs interact under

SECURITY CONTROL CYCLE
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OPERATING CYCLE

Discover to evidence

CYCLE

Active

Inspect request and prompt context
Bind tools to identity and scope
Validate output and side effects
Escalate sensitive actions for approval

Preserve the full security decision path
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OPERATING Al INFRASTRUCTURE END TO END

SECTION 04

The security layer, continued

Security teams should also treat agentic systems as privilege-bearing software, not conversational novelties. The critical
issue is no longer whether the model can answer safely in the abstract. It is whether the full system can read, write,

trigger, or route into places it should not reach under real operating conditions.

Because Al systems evolve quickly, the security layer has to be continuous. New prompts, tools, MCP servers, or model
routes can alter risk materially even when the headline product experience looks unchanged. That is why runtime policy

must be tied to live inventory and observability rather than handled as a one-time review control.

FIELD OBSERVATION

Inventory tells you what exists. Runtime security tells you what that estate is actually allowed to do.

Cookie preferences

Set how Quanterios handles non-essential storage and
measurement.

Necessary storage supports security, language, and core site operation. Analytics and any future
marketing technologies stay off until you allow them.

Review cookie settings


http://127.0.0.1:61571/cookie-settings

THE OBSERVABILITY LAYER

SECTION 05

The observability layer

ORIENTATION

and which policy context was active at the time.

Al observability should be more than latency charts and generic
traces. It needs to show the full execution path: request, prompt,
model route, retrieval event, tool call, policy decision, approval
checkpoint, output, and downstream side effect. Without that
sequence, teams cannot reconstruct what the system actually did.

Good observability also captures context that changes meaning. A
prompt anomaly means something different if the system was in a
low-risk sandbox, a customer-facing workflow, or a regulated internal
operations flow. The trace should preserve policy class, identity
context, environment, and tool scope so investigators and reviewers

see the same story operators saw.

OBSERVABILITY AND TRACE

RUNTIME TRACE WATERFALL

,  Userrequest enters workflow

, Promptand policy evaluation

Model route and retrieval

4 Tool call and approval gate

5 Output review and final action

— Execution traces should preserve prompt, model, tool, approval, output, and policy context together.

Observability turns Al operations from opinion into evidence by preserving what happened, when it happened,

060ms

118ms

242ms

318ms

154ms

— Observability should support operations, investigation, tuning, and governance review from the same record.
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OPERATING Al INFRASTRUCTURE END TO END 14

SECTION 05

The observability layer,
continued

This matters for more than incidents. Observability is how teams tune systems safely over time. It helps platform teams
understand which workflows degrade, security teams spot repeated policy exceptions, governance teams review

approval behavior, and business owners see whether operating assumptions still match live use.

In mature estates, observability becomes a management surface. Teams use it to explain drift, compare workflow quality,
identify unstable prompt patterns, investigate failure clusters, and defend change decisions with evidence rather than
instinct.

FIELD OBSERVATION

If the team cannot replay the control story of a live workflow, it is not observing the system, it is merely logging
around it.
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THE COST AND TOKEN GOVERNANCE LAYER 15

SECTION 06

The cost and token
governance layer

ORIENTATION

Token spend is not a billing afterthought. It is a live operating signal that reflects routing quality, workflow design,
and control discipline.

Al cost governance fails when spend is reviewed separately from the
. . . TOKEN FLOW AND SPEND PRESSURE
system that produced it. Token spikes, repeated model retries, large-
context prompts, unnecessary retrieval, and runaway agent loops all
originate in runtime design choices. Without workflow-level visibility, .

Chats —

teams can see rising cost but not the operational reason behind it. = Retry waste

Agents —
Model drift

Enterprises should therefore treat token use as a first-class

Retrieval —_ === Runaway spend

governance stream. The operating model should reveal cost by

Low value
Tool loops —

workflow, product, environment, team, and model route. It should
show where expensive paths create real value, where cheap paths
create hidden quality risk, and where the system is spending heavily

without enough business consequence to justify it.

TOKEN GOVERNANCE

— Token spend should be attributable at workflow and use-case level, not only by vendor invoice.

— Runaway loops, retries, and oversized prompt contexts are operational signals, not just billing anomalies.
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OPERATING Al INFRASTRUCTURE END TO END

SECTION 06

The cost and token
governance layer, continued

Cost control also intersects directly with security and observability. Poor prompt discipline can increase token burn,
unstable tool paths can trigger repeated retries, and over-broad agents can generate expensive, low-value action chains.

These are not isolated finance issues; they are symptoms of weak system design and weak runtime governance.

The strongest organizations turn cost review into design feedback. They use token data to improve routing decisions,
compress prompts, tune retrieval, bound agent loops, and align budget limits to approval thresholds or policy classes
before spend becomes a surprise.

FIELD OBSERVATION

A team that cannot explain where tokens go cannot claim to be operating Al infrastructure with discipline.
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RUNTIME GOVERNANCE AND THE FIRST 90 DAYS 17

SECTION 07

Runtime governance and the
first 90 days

ORIENTATION

The first quarter should establish control, visibility, and accountability, not chase a fantasy of immediate perfect
coverage.

In the first 30 days, teams should stand up the operating record: core
FIRST 90 DAYS
inventory sources, workflow classification, critical model and agent

DAYS 1- g Map the estate

ownership, MCP and tool scope, and baseline token visibility. The 20

Stand up inventory, owners, policy

goal is not exhaustiveness. It is to create one map that can be i
classes, and baseline spend.

improved quickly without re-arguing basic definitions every week.

DAYS 31- @ Wire runtime control

In days 31 through 60, the focus should shift to runtime controls and 60 Add traceability, approvals, and
observability. That means selecting the workflows that matter most, exception handling to critical flows.
introducing prompt and output controls where needed, preserving .

DAYS 61- @ Run the review cadence

approval context, wiring traces to policy classes, and making cost 90
PP ! 9 policy ! 9 Show leadership-ready evidence

visible by workflow instead of only by provider account. and tune the highest-risk, highest-

cost paths.
In days 61 through 90, the organization should prove it can operate

the model. Review cadence should exist, exceptions should have
named owners and expiry points, high-cost or high-risk workflows
should be visible to leadership, and teams should be able to show one
repeatable operating pattern that combines inventory, runtime control,

observability, and cost governance.
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OPERATING Al INFRASTRUCTURE END TO END

SECTION 08

The team operating model

ORIENTATION

cost stakeholders.

Al engineering teams typically own prompts, models, workflow
OWNERSHIP MODEL
quality, and fast iteration. Platform teams own deployment surfaces,

Al infrastructure becomes governable only when ownership is explicit across platform, security, governance, and

Al PLATFORM SECURITY GRC

environment standards, connectivity, and reliability. Security teams ENG
own runtime policy, privilege boundaries, and incident response. Inventory quality D 4
Governance teams own review logic, policy interpretation, and
evidence expectations. Finance or FinOps teams own budget Runtime policy oy O O
guardrails and economic accountability. Approval design aem e
The mistake is to assume one of those teams can substitute for all the Trace review SHARED LEAD SHARED
others. A strong model makes responsibilities explicit while preserving

Token governance REVIEW SHARED REVIEW

a common operating record. That way, each team sees the same
system through a lens relevant to its work instead of rebuilding the
truth in parallel.

The operating record should support practical questions from each
function. Al engineers need to see prompt and workflow behavior.
Platform teams need deployment and routing stability. Security teams
need tool and action control. Governance teams need evidence

continuity. FinOps teams need traceable token and cost patterns.

I AnaAdAarchin nande a ininaAd etar Af ricelr racilian~cra anAd valiia
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PROGRAM SUMMARY

EXECUTIVE DISTILLATION

What strong Al infrastructure
teams do differently

The strongest Al infrastructure programs do not separate inventory,
runtime control, observability, and token governance into different
conversations. They combine them into one operating record so every

team sees the same estate and can act on the same evidence.

That joined model is what makes enterprise Al scalable. It gives
platform, security, governance, and FinOps teams one system they
can use to understand risk, optimize cost, explain incidents, and prove
that Al is being run as an operating discipline rather than a scattered

set of experiments.

KEY TAKEAWAYS

OPERATING SEQUENCE

INVENTORYg

CONTROL o

OPTIMIZE o

Map the estate

Build one record for models,
agents, tools, data, and workflows.

Govern runtime

Bind security, approvals, and policy
to live execution.

Observe and tune

Use trace and spend signals to
improve quality, cost, and
assurance.

— Al infrastructure should be operated as a joined system of inventory, runtime security, observability, and cost

governance.

— Relationships and permissions matter more than simple component counts because they define live

consequence.

— The strongest enterprises preserve one operating record across platform, security, governance, and FinOps

teams.
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OPERATING Al INFRASTRUCTURE END TO END

CLOSING SPREAD

From insight to action

WHAT STRONG TEAMS DO NEXT Al INFRASTRUCTURE OPERATING LAYER
— Name one Al system of record for inventory, runtime policy, Inventory
and review evidence. Map models, agents, tools, MCP paths, data,

and control artifacts together.

— Make trace and spend visible at workflow level before scale
makes optimization political. Security
Apply runtime policy, approval, and action
— Treat approvals and exceptions as live operating constructs, validation to live workflows.
not buried ticket comments.

Observability

— Use the same control record for platform, security, Trace execution paths with policy, output

governance, and FinOps conversations. and exception context intact.

Token governance

Tie spend to workflow design, routing
quality, and operational ownership.

NEXT STEP

Need an operating model for live Al infrastructure?

Quanterios helps enterprises map Al inventory, runtime security, observability, and token governance into one
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