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EXECUTIVE SUMMARY

Most architects have heard the term “platform engineering.” Fewer could give a precise,
defensible definition of it on the spot: what exactly it is, how it differs from DevOps or a cloud
landing zone, what a “component” means inside it, and why it has become urgent rather than
merely fashionable. That gap is understandable. Platform engineering entered most
organizations through a tooling conversation (an internal developer portal here, a golden
pipeline there) rather than through the architectural conversation it actually is. As a result, many
experienced architects, across every specialization, have never been given a rigorous, structural
explanation of the discipline.

This whitepaper is written to close that gap. It is deliberately written for architects, in
architectural language: bounded contexts, interfaces, coupling and cohesion, non-functional
requirements, capability models, and dependency graphs, rather than product marketing or tool
comparisons. It assumes no prior exposure to platform engineering, and it does not assume you
build software for a living. The same reasoning applies whether your domain is enterprise
architecture, solution architecture, infrastructure and cloud architecture, security architecture,
data architecture, or integration architecture.

Four questions structure the paper. What is platform engineering, precisely, and how is it
different from the things architects already know and have often already tried: DevOps
transformations, cloud landing zones, Centers of Excellence? Why has it become urgent now,
rather than five years ago or five years from now? How, exactly, do you define the atomic unit of
the model, a component, with enough rigor that two architects looking at the same capability
would draw the same boundary around it? And how does artificial intelligence actually fit into
this picture?

That last question deserves a more careful answer than a single sentence can give it, and
getting it wrong is a common, credibility-damaging mistake. Al plays two distinct architectural
roles at once, and conflating them is what causes most of the confusion architects run into
when the topic comes up. As a horizontal accelerator, Al sits underneath and across every plane
of the platform, changing the speed and cost at which their components are built, operated,
and evolved, without changing what those components are for, and, worth flagging from the
outset, this includes the newest plane as well: Al is routinely used to accelerate, evaluate, and
monitor other Al, not only the eleven planes that precede it. As a capability in its own right, Al is
also something the enterprise builds and serves to the business (chatbots, copilots, agents,
recommendation engines) with its own infrastructure, lifecycle, and governance, substantial
enough in most organizations pursuing it seriously to warrant a twelfth plane of its own,
alongside the eleven this paper otherwise describes. This paper treats both roles explicitly and
separately, because trying to force Al into only one of the two is precisely where most
organizations' architectural thinking about it currently breaks down.
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WHY THIS PAPER EXISTS: THE ARCHITECT'S BLIND SPOT

Platform engineering has an unusual adoption pattern. It typically enters an organization
bottom-up, driven by platform or DevOps teams solving an immediate pain point. Provisioning is
too slow, pipelines are inconsistent, onboarding takes too long. It is usually not introduced top-
down, through the enterprise or solution architecture function, even though it is, at its core, an
architectural pattern: a deliberate way of drawing boundaries around recurring capabilities,
defining their interfaces, and governing their evolution.

This has a predictable side effect. Many architects encounter platform engineering
secondhand, through artifacts (a Backstage instance, a golden pipeline template, a request to
“integrate with the platform team”) without ever being handed a structural account of the model
those artifacts sitinside. Some conclude it is simply DevOps under a new name. Others treat it
as an infrastructure team's concern, orthogonal to application or enterprise architecture. Both
conclusions are wrong, and both are understandable, because platform engineering is rarely
explained in the vocabulary architects already use fluently.

This paper deliberately uses that vocabulary. A plane, in this model, is a bounded capability
domain, conceptually close to what an architect would call a subsystem or a capability cluster
in a capability map. A component is a unit of capability with an explicit interface, an explicit
consumption model, and an explicit owner, conceptually close to what an architect would call a
service or a bounded context, except that its consumers are internal engineering teams rather
than end customers. Governance is expressed as policy-as-code enforced at defined control
points, rather than as a review board, conceptually close to what an architect would call an
architectural fitness function. None of these ideas are foreign to architecture. What is new is
applying them systematically to the recurring, cross-cutting capabilities (build, test, deploy,
secure, observe, integrate, and, increasingly, deliver Al itself) that every product architecture
depends on but that no single product team should have to reinvent.
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WHAT PLATFORM ENGINEERING ACTUALLY IS

Platform engineering is the discipline of designing, building, and operating the shared technical
capabilities that engineering teams across an enterprise rely on to build, deploy, secure,
integrate, and operate software and data products, and of exposing those capabilities as a
governed, self-service product rather than as a set of tickets, wikis, or tribal knowledge.

Three properties distinguish this from ordinary shared infrastructure or a central tooling team,
and all three matter architecturally.

First, the platform is productized. It has an owner, a roadmap, a defined scope, and success
metrics, in exactly the sense a product manager would use those words. This matters
architecturally because it means the platform's boundaries are a designed decision (what is in
scope, what is explicitly out of scope, what is a dependency versus what is a consumer) rather
than an accident of organizational history.

Second, consumption is self-service, but not unassisted. Teams provision what they need
without filing a ticket and waiting for another team's queue, but self-service is not the same as
unsupported: a mature platform still provides a route to expert guidance for unusual scenarios,
architectural validation, or emerging capabilities. Architecturally, this changes the interface
contract of the platform from “request and wait” to “consume and be guided,” which has direct
implications for how you design the platform's own interfaces. APls, templates, and
documentation become first-class deliverables, not afterthoughts.

Third, the platform is opinionated where standardization creates safety or scale, and
flexible where teams genuinely need latitude. This is the architectural crux of the whole
discipline: platform engineering is not about eliminating variation, it is about deciding,
deliberately and by domain, where variation is a liability and where it is a legitimate expression
of ateam's context. Golden paths (pre-assembled, opinionated routes from idea to production)
exist precisely at the boundary of that decision: they are the fastest route through the platform
precisely because they encode the standardized parts, while leaving room for teams to deviate,
deliberately and visibly, where their context genuinely requires it.

A useful architectural test for whether something is “platform engineering” or simply “shared
infrastructure” is to ask who is accountable for the experience of consuming it, not only for its
uptime. Shared infrastructure is typically accountable for availability and cost. A platform, in
this sense, is additionally accountable for time-to-first-value, consistency of the golden path,
and the measurable reduction of cognitive load on the teams that consume it. That distinction
(accountability for the consumption experience, not only for the underlying resource) is what
separates a platform from infrastructure that merely happens to be shared.

PLATFORM ENGINEERING IS NOT A LANDING ZONE

The most common architectural confusion is between a platform and a cloud landing zone, and
it is worth resolving precisely because both concepts are usually owned by adjacent teams and
both concern “foundations.” A landing zone is foundational real estate: subscriptions or
accounts, network topology, identity boundaries, and baseline policy. It answers the question
“is this environment safe and compliant to build in.” A platform answers a different question:
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“how does a team actually get from an idea to a running, observable, secure production service,
repeatedly, without rebuilding the same scaffolding every time.”

The difference is visible in what happens after day one. In a landing-zone-only environment, a
new team receives a compliant account and then has to independently solve CI/CD, testing
strategy, secrets handling, observability, and APl exposure. The landing zone was necessary but
nowhere near sufficient. In a platform-engineering environment, that same team consumes a
golden path that already encodes those decisions, and the landing zone becomes one
dependency among several that the platform manages on the team's behalf rather than a
milestone the team has to build on top of alone. A landing zone is a one-time delivery with an
occasional refresh; a platform is a continuously evolving product with its own backlog, its own
user research, and its own adoption metrics.

PLATFORM ENGINEERING IS NOT CLOUD-ONLY

A second, equally common misreading is worth heading off explicitly, because it is easy to
absorb accidentally from how the discipline is usually marketed: platform engineering is not a
cloud-native concept, and it does not presuppose a cloud-only estate. The confusion is
understandable, since much of the tooling most associated with the discipline (Kubernetes,
cloud-native CI/CD, managed cloud services) grew up alongside the broader shift to cloud. But
the discipline itself is defined by capability boundaries, componentization, and golden paths,
not by where those capabilities happen to physically run, and none of the eight properties this
paper uses to define a component make any reference to cloud, on-premises, or hybrid
deployment at all.

In practice, platform engineering thrives just as well in hybrid estates as in cloud-only ones, and
is often at its most valuable precisely where the estate is not cloud-only: an enterprise running a
mix of public cloud and on-premises data centers, or one whose core systems are packaged
applications such as SAP with comparatively little custom development, still has every one of
the twelve planes this paper describes: infrastructure to provision, data to govern, identities to
manage, systems to integrate, and behavior to observe, regardless of where any given workload
happens to sit. A golden path for provisioning compute is exactly as valid pointing at an on-
premises virtualization template as it is pointing at a public cloud auto-scaling group; a Secret
Management component is exactly as necessary, and defined in exactly the same way, whether
the secrets it stores unlock a cloud APl or an on-premises database. The architectural discipline
is identical either way, which is precisely why this paper has deliberately avoided naming any
specific cloud provider or deployment model up to this point, and will continue to do so.
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WHY PLATFORM ENGINEERING, AND WHY Now

Nothing about shared capabilities, golden paths, or self-service provisioning is conceptually
new; elements of all three have existed in various forms for two decades. What has changed is
the cost of not having them, and that cost has moved sharply in the last several years for four
compounding reasons.

THE COMPLEXITY CEILING OF “You BUILD IT, YOU RUN IT”

The DevOps model asked product teams to own their systems end to end, and it delivered real
gains in feedback speed and accountability. But it also silently redistributed complexity: instead
of specialist teams each managing one concern, individual product teams became responsible
for infrastructure provisioning, security configuration, CI/CD pipeline maintenance,
observability instrumentation, and compliance evidence, on top of the business logic they were
actually hired to build. The Team Topologies model, now widely referenced in architecture
circles, gives this a precise nhame: cognitive load. Every additional tool, concept, and failure
mode a team must hold in mind reduces the capacity available for the problem the team
actually exists to solve. Platform engineering is, architecturally, a direct response to this ceiling:
it does not undo the ownership model DevOps introduced, it absorbs the parts of that
ownership that are genuinely reusable across teams into a platform, so that product teams
retain ownership of outcomes without having to re-derive the infrastructure, security, and
operational scaffolding underneath them each time.

ESTATE COMPLEXITY HAS OUTGROWN AD HOC STANDARDIZATION

Hybrid architectures, multi-cloud footprints, an expanding mesh of internal and external
integrations, and tightening regulatory obligations have pushed most enterprise estates past the
point where informal standardization (a wiki page, a lunch-and-learn, a well-intentioned
architecture guild) can keep pace. Earlier attempts to solve this at scale, including cloud landing
zones, DevOps transformations, and Centers of Excellence, were not wrong; they were simply
built for a lower level of heterogeneity than most estates now carry, and they generally lacked a
product operating model, which meant they degraded once the initial delivery team moved on.
Platform engineering differs by treating standardization as a living product with an owner and a
roadmap, rather than a one-time architectural decree.

GOVERNANCE CAN NO LONGER BE A GATE

Traditional governance operates through gates: architecture review boards, change advisory
boards, security sign-off before go-live. Gates scale linearly with the number of reviewers and
inversely with delivery speed, which is precisely the wrong shape for an estate that is both
growing and needing to move faster. Platform engineering relocates governance from gate to
guardrail: policy is encoded once, as code, and enforced automatically at defined control points
(in the pipeline, at the APl gateway, in the admission controller) so that compliance becomes a
continuously verified property of the system rather than a periodic inspection of it. For
architects, this is a genuine architectural shift, not merely an operational one: it moves non-
functional requirements out of documentation and review minutes and into enforceable,
testable artifacts that live alongside the code they govern.
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Al HAS CHANGED THE COST OF BOTH BUILDING AND BREAKING THINGS

Generative Al has done to code, configuration, and infrastructure definitions what self-service
cloud provisioning did to compute a decade ago: it has collapsed the time and expertise
required to produce them. That is unambiguously valuable, and it is also unambiguously
dangerous in an ungoverned environment, for a simple architectural reason: Al does not know
your architecture unless your architecture is made explicit somewhere it can read it. Without
golden paths, reference architectures, and enforced interfaces, Al-assisted development
accelerates the production of inconsistent, ungoverned systems at exactly the same rate it
would accelerate the production of good ones. This is the single most important reason
platform engineering is urgent specifically now: Al has turned architectural discipline from a
quality-of-life improvement into a precondition for adopting Al safely at all.

That is only the accelerator side of Al's relevance, and it is deliberately the only side this section
touches. Al's second role (as a capability the platform itself must host, govern, and expose to
the business) is substantial enough to warrant its own treatment, and this paper returns to itin
full once the rest of the model has been established.
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DEFINING A COMPONENT: THE ATOMIC UNIT OF THE
MODEL

Everything in this paper so far has used the word “capability” loosely. Architects need more
precision than that, because the entire value of a platform model depends on being able to
draw a consistent, defensible boundary around each capability it contains. That unit of
capability is called a component, and it deserves the same rigor an architect would apply to
defining a bounded context, a service boundary, or a system interface.

A componentis not a tool. This is the single most common category error made when people
first encounter this model, so it is worth stating plainly before anything else: Kubernetes is not a
component, it is one possible implementation of the component called “Orchestrator.”
HashiCorp Vault is not a component, it is one possible implementation of the component called
“Secret Management.” An enterprise can replace the tool without changing the component, and
can run two different tools implementing the same component in different parts of the estate
during a migration, precisely because the component is defined at the level of capability and
contract, not at the level of product choice.

With that distinction established, a component can be defined precisely as a bounded,
independently governable unit of platform capability, characterized by eight architectural
properties that together allow it to be assessed, resourced, and evolved consistently, regardless
of which plane it sits in or which tool ultimately implements it.

o Purpose and scope: a single, clearly stated reason the component exists, and an
explicit statement of what is deliberately out of scope. A component whose purpose
requires “and” to describe usually has not been decomposed enough.

o Business value: the outcome the component produces for the enterprise, stated in
terms a non-technical sponsor could recognize, not merely in terms of the technical
function it performs.

o Interfaces: the explicit, documented contracts through which other components and
consumers interact with it: APIs, event schemas, CLI surfaces, or configuration formats.
An architect should be able to name a component's interfaces without opening its
implementation.

¢ Consumption model: how teams actually obtain and use the capability: fully self-
service, self-service with guardrails, request-based with an SLA, or centrally managed
on ateam's behalf. This is an architectural decision, not an operational detail, because
it determines the component's coupling to the platform team itself.

e Governance: the policies, standards, and controls that apply to the component, and,
critically, how those controls are enforced: manually, through review, or automatically,
through policy-as-code at a defined control point.

o Dependencies: the other components, planes, or external systems the component
relies on to function, which together define its failure domain and its position in the
platform's overall dependency graph.

e Maturity trajectory: a defined current state and target state, so that investment in the
component can be sequenced and justified rather than open-ended.

e Tooling: the specific product or products currently used to implement the component.
This is deliberately listed last, because it is the most changeable of the eight properties
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and the least architecturally significant: it is an implementation detail of a capability
that is otherwise defined independently of it.

45 Degrees has built exactly this kind of framework: a structured platform engineering model,
developed and applied across client engagements, that turns the eight properties above into a
practical, repeatable standard rather than a one-off exercise.’

These eight properties are precisely why it documents every one of its seventy-six components
against a consistent twelve-topic model: Description & Purpose, Business Value, Golden Paths
& Patterns, Interfaces, Consumption Model, Governance, Dependencies, Risks & Anti-Patterns,
KPls, Al Augmentation, Maturity Model, and Tools. The twelve topics are, in effect, the eight
architectural properties above expanded into a practical assessment checklist, with risk,
measurement, and Al impact made explicit as their own topics rather than folded into the
others. The point for an architect is not to memorize the checklist; it is to recognize that any
capability worth calling a component should be answerable against all twelve topics, including
the components that make up the Al Plane described later in this paper, which are held to
exactly the same standard as every other component, not a lighter or more improvised one. If an
architect cannot articulate a capability's interfaces, or its consumption model, or a single KPI
that would tell you whether it is working, that is a sighal the capability has not yet been
architected as a component. Itis still an ad hoc arrangement wearing a component's name.

WORKED EXAMPLE: SECRET MANAGEMENT AS A COMPONENT

Abstract definitions are easier to apply with a concrete example, so it is worth walking one
component through all eight properties. Secret Management (the component responsible for
storing, rotating, and controlling access to credentials, API keys, and certificates) sits in the
Security Plane, and illustrates the model cleanly because it is small enough to reason about in
full.

Purpose and scope: to provide secure, centralized storage, rotation, and controlled retrieval of
sensitive credentials, explicitly excluding identity authentication itself, which is the
responsibility of the separate Authentication Services component.

Business value: reduces the risk and financial impact of credential leakage, and removes
hardcoded secrets from source code and configuration files as a systemic class of vulnerability
rather than a per-project best practice.

Interfaces: a retrieval APl or SDK consumed by applications and pipelines at runtime or build
time, and an administrative interface through which rotation policies and access boundaries are
configured.

Consumption model: self-service for reading secrets a team already owns, within a
namespace or path boundary enforced automatically, with a request-based path for
provisioning a new secret namespace for a new team or system.

" If you are interested to learn more about the 45 Degrees Platform Engineering Framework, contact us at
info@45degrees.be.
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Governance: mandatory rotation intervals, least-privilege access policies, and full audit logging
of every retrieval, enforced automatically by the platform rather than checked retrospectively by
a security reviewer.

Dependencies: Identity & Access Management, for authenticating who or what is requesting a
secret, and the underlying compute or orchestration layer on which the secret store itself runs.

Maturity trajectory: moving from static, manually rotated secrets scattered across multiple
tools today, to a single centralized store with automated rotation and full audit coverage as the
target state.

Tools: implemented today through products such as HashiCorp Vault, AWS Secrets Manager, or
Azure Key Vault, any of which could change without altering any of the seven properties above.

Notice what this exercise makes visible: an architect can review, critique, and improve this
component's design entirely without reference to which vendor product implements it. That is
the architectural payoff of defining components this way. It allows governance, roadmap, and
risk conversations to happen at the level of capability, which is stable, rather than at the level of
tooling, which is not.

PLANES, COMPONENTS, AND TOOLS: KEEPING THE LAYERS DISTINCT

The model has three distinct layers, and conflating them is the most common source of
confusion for architects encountering it for the first time. A plane is a horizontal capability
domain, a grouping principle, not a deliverable in itself. Security is a plane; it is never “done” in
the way a component can be, because it exists to organize related components rather than to
be implemented directly. Acomponent is a bounded, addressable unit of capability within a
plane, defined by the eight properties above, and itis the level at which ownership, roadmap,
and governance are actually assigned. A tool is a specific product or piece of software that
implements a component in a given enterprise at a given pointin time, and it is the least
architecturally significant of the three layers precisely because it is expected to change.

A related and equally important discipline is distinguishing a genuine component from a cross-
cutting concern. Observability, for instance, touches every other component in the platform
(every pipeline emits logs, every service exposes metrics) which sometimes leads architects to
treat it as a property of other components rather than a component in its own right. The
framework resolves this by giving observability its own plane, with its own components (Metrics
Collection, Tracing Systems, Logging Stack, and others), each with the same eight properties as
any other component. The generalrule is this: if a concern has its own interfaces, its own
consumption model, and its own KPls, it deserves to be modeled as a component, even if every
other component depends on it. If it has none of those independently, it is better modeled as a
required property of the components it affects, for example, “encryption at rest” is usually a
governance requirement applied across many components, not a component itself. This exact
test (does it have its own interfaces, its own consumption model, its own KPIs) is precisely the
test this paper will later apply to Al itself, to determine whether it deserves the same treatment
as observability once did.
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THE ANATOMY OF THE PLATFORM: TWELVE PLANES AS AN
ARCHITECTURE

Once the componentis understood as the atomic unit, the platform as a whole can be read as
an architecture in the fullest sense: a set of bounded domains, each with internal components,
connected by explicit dependencies, governed by shared cross-cutting policy, and evolving
independently within a coherent whole. The 45 Degrees Platform Engineering Framework
organizes this architecture into twelve planes and seventy-six components. The number of
planes is not arbitrary; each represents a horizontal slice of the software, data, and increasingly
Al lifecycle that recurs, in some form, in essentially every enterprise, regardless of industry,
cloud provider, or build-versus-buy posture.

It is worth being explicit, for an architecture audience, about how the planes relate to one
another, because the relationships matter as much as the planes themselves. The Developer
Experience Plane is the entry point through which engineers reach every other plane, which
makes it architecturally analogous to a presentation or front-door layer. Source & Automation,
Test & Quality, and Delivery & Orchestration form a pipeline of increasing trust, each plane
gating what may pass into the next, analogous to a staged validation pipeline in any well-
architected system. Infrastructure, Data, Messaging, and Integration are the resource and
connectivity planes that everything else ultimately runs on or communicates through. Control &
Policy and Security are cross-cutting in effect, even though they are modeled as their own
planes with their own components, because their governance reaches into every other plane's
control points. Observability & Monitoring closes the loop, providing the feedback signal that
lets every other plane be operated and improved with evidence rather than assumption. The Al
Plane, the newest and, in most organizations, the least mature of the twelve, sits in a distinctive
position: it draws on Data for retrieval and grounding, on Integration for tool access and agent
connectivity, on Security and Control & Policy for governance, and on Infrastructure for the
compute its models actually run on, while being consumed, in turn, through the Developer
Experience Plane by the teams building Al-powered products for the business. It is examined in
full later in this paper, immediately after the discussion of Al's other architectural role.

The twelve planes, with the number of components each contains, are as follows.

e 1. Developer Experience Plane (5 components): the frictionless, standardized starting
point for engineers: IDEs, developer portal, cloud development environments, preview
environments, feature flags.

e 2.Source & Automation Plane (5 components): how code and configuration are stored,
versioned, and automated: application source code, platform source code,
infrastructure as code, configuration management code, other automation scripts.

o 3.Test & Quality Plane (8 components): how quality and reliability are validated
continuously: test automation frameworks, unit & integration testing, performance
testing, security testing, quality gates, test data management, code coverage & quality
metrics, test environment provisioning.

o 4. Delivery & Orchestration Plane (4 components): how software moves safely to
production: CI/CD, image registry, orchestrator, configuration manager.

e 5. Infrastructure Plane (5 components): the compute, storage, and networking
foundation: compute, virtual machines, containers, general storage, networking.
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e 6. Data Plane (9 components): how data is stored, governed, and made available:
databases, data lake/lakehouse, data warehouse, ETL/ELT pipelines, data catalog, data
governance tools, data access APIs, data quality & lineage tools, object storage.

e 7.Messaging Plane (6 components): reliable asynchronous communication between
systems: message brokers, event buses, pub/sub systems, queue management tools,
dead-letter queues, message tracing and replay.

e 8. Integration Plane (7 components): how disparate systems connect: APl gateway,
enterprise service bus, integration platform as a service, data transformation tools,
workflow engines, connectors & adapters, event-driven integration logic.

e 9. Control & Policy Plane (3 components): how governance is codified and enforced:
information control, runtime policy enforcement, policy definitions.

e 10. Security Plane (9 components): protecting assets and trust across every layer:
authentication services, identity & access management, secret management, network-
based security, security scanning tools, SIEM, runtime enforcement, compliance &
audit, threat detection & response.

¢ 11. Observability & Monitoring Plane (7 components): end-to-end visibility into system
health: metrics collection, tracing systems, logging stack, alerting system, dashboards,
synthetic monitoring, health checks.

e 12. Al Plane (8 components): Al as a capability built for and served to the business:
model serving & inference, fine-tuning & model customization, retrieval & knowledge
grounding, prompt & model registry, agent orchestration & tool governance, Al
evaluation & red-teaming, Al observability, Al governance & responsible Al controls.

Two things are worth an architect's explicit attention here. First, not every component is
required in every implementation; the framework is a reference model, and each organization
selects the components that match its actual needs, constraints, and maturity, in the same way
an architect would select patterns from a catalog rather than apply all of them indiscriminately.
Second, this model applies even to organizations that build very little custom software. A
packaged-application or ERP-centric enterprise will find the Developer Experience and Source
& Automation planes lighter, but will find the Data, Integration, Security, Control & Policy, and
Observability planes just as essential, because integration between systems, governed data
flow, identity, and end-to-end visibility do not disappear simply because the applications
themselves were bought rather than built. The Al Plane is the clearest illustration yet of this
selection principle in action, and the next section explains why.
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Al: TWo ARCHITECTURAL ROLES, NOT ONE

The question this section answers is a genuinely architectural one, and it is where most
organizations' thinking about Al currently goes wrong: where does Al actually sit in this model?
The honest answer is that it sits in two different places at once, playing two distinct roles that
are easy to conflate and that require entirely different architectural treatment. Failing to
separate them is what makes conversations about “Al strategy” feel muddled even inside
organizations that are individually doing sensible things with Al. The sensible things just belong
to two different categories that, most often, are not named separately.

The first role is Al as a horizontal accelerator: Al applied to the task of building and operating the
platform's capabilities faster and, when governed correctly, more reliably, a dynamic that
reaches every plane, including, recursively, the Al Plane's own components. The second role is
Al as a capability in its own right: Al that the enterprise builds, hosts, and serves directly to the
business, as a product, not as a productivity aid for engineering. Both are legitimate, both are
already happening in most enterprises, and neither is a subset of the other. This paper
addresses them in turn, as the two sections that follow.

ROLE ONE: Al AS A HORIZONTAL ACCELERATOR

In its first role, Al does not provide a new capability that stands beside the planes it accelerates.
It changes the velocity, cost, and in some cases the quality, of executing the capabilities every
plane already provides, including, as this section will show in detail, the Al Plane itself, whose
own components are subject to exactly the same accelerator dynamic as any other. This is why
the framework treats this role of Al as a dedicated topic, Al Augmentation, inside every one of
the framework's seventy-six components, across all twelve planes, rather than as a plane or
component of its own. Architecturally, this is the same pattern as treating performance or
security as cross-cutting concerns rather than as standalone modules: Al's effect has to be
assessed component by component, because what “Al augmentation” means for a Secret
Management component (anomalous access detection) is entirely different from what it means
for an IDE component (code generation and refactoring), and different again for a component
inside the Al Plane, addressed directly later in this section, even though all are instances of the
same underlying force acting on the platform.

Why “Horizontal” Is the Precise Word, Not a Metaphor

Calling this role of Al a horizontal accelerator is a specific architectural claim, not a figure of
speech, and it carries a testable implication: Al's value in any given component is bounded
above by how well-defined that component already is. A large language model asked to
generate infrastructure code produces trustworthy output when it can be validated against a
codified policy, a consistent module pattern, and a known-good reference implementation; the
same model, pointed at an unstandardized, ad hoc infrastructure estate, produces output that
is fluent, confident, and unreliable in exactly the ways that are hardest to detect in code review.
The Al did not get worse between the two scenarios. The platform did.

This gives architects a precise diagnostic question to ask of any proposed Al initiative in this first
role: which component, or components, is this meant to accelerate, and how mature is that
component's golden path, interface, and governance today? If the honest answer is “not very
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mature,” the correct architectural response is not to reject the Al initiative, but to sequence it
after the underlying component has been brought to a defensible standard. Otherwise the
initiative will accelerate the production of exactly the inconsistency the platform exists to
prevent.

The Three-Layer Operating Model: Intent, Acceleration, Governance

A useful way to keep this distinction concrete is a three-layer operating model. Human intent
remains the layer at which architecture actually happens: engineers and architects define
structure, make trade-offs, and remain accountable for the system as a whole; no current Al
system carries or should carry that accountability. Al occupies the acceleration layer: it reduces
the manual effort and elapsed time required to go from intent to artifact, whether that artifact is
application code, a test suite, an infrastructure definition, or an incident summary. The platform
occupies the governance layer: it defines the guardrails within which acceleration is allowed to
happen, and it applies identically regardless of whether the artifact in front of it was produced
by a human or by an Al system.

The architectural discipline this implies is straightforward to state and easy to violate in
practice: every artifact Al produces must pass through the same interfaces, quality gates, and
policy checks as an artifact a human produced. There is no Al exception path in a well-
architected platform. Infrastructure code generated by an Al assistant is validated by the same
policy-as-code checks as infrastructure code written by hand. A test suite generated by Al is
subject to the same coverage and quality gates as a hand-written one. A pull request opened by
an autonomous coding agent is merged through the same branch protections and review
requirements as one opened by a person. This is what “Al generates, the platform governs”
means in architectural terms, and it is the single most important guardrail an architect can
insist on when Al adoption accelerates faster than governance conversations tend to move.

A Pass Through the Other Eleven Planes

It is worth briefly grounding this first role in each of the eleven non-Al planes, not to be
exhaustive (the detailed, component-level Al impact is documented per component in the
underlying framework) but to make the horizontal pattern visible across genuinely different
kinds of capability. The Al Plane's own components are subject to the same dynamic and are
addressed directly afterward, in their own right, because the recursive case of Al accelerating Al
is distinctive enough to deserve separate treatment rather than being folded into this pass.

Developer Experience

Al-assisted coding, now mature enough to refactor, test, and scaffold entire modules, only
reinforces enterprise consistency when the platform supplies golden-path templates and
reference implementations for it to align with; absent that structure, it accelerates divergence
between teams rather than convergence toward a standard.

Source & Automation

Al can review infrastructure-as-code against policy, detect drift, and propose right-sizing, but
only once infrastructure is actually defined declaratively and version-controlled; it has nothing
reliable to reason over in an estate still provisioned by hand.

degrees
CRONOS GROUP



PLATFORM ENGINEERING FOR ARCHITECTS

Test & Quality

Al can generate test cases and prioritize which tests matter most based on recent change,
shifting quality from a late-stage gate to a continuous, risk-based practice, but it cannot infer
what “quality” means for the enterprise from an undocumented, inconsistent test estate.

Delivery & Orchestration

Predictive models can flag pipeline instability, identify the steps most likely to fail, and optimize
job sequencing; in deployment orchestration, reinforcement-learning-based approaches can
adjust replica counts, resource limits, and rollback triggers dynamically based on real-time
metrics.

Infrastructure

Al-driven autoscaling and right-sizing are now standard offerings from every major cloud
provider, and they meaningfully reduce both over-provisioning waste and the risk of under-
provisioned outages during demand peaks.

Data

The Data Plane is uniquely positioned for this role because it deals with the raw materials Al
needs most: data, schemas, lineage, and access controls. At the same time, Al amplifies data
quality problems just as readily as it amplifies good data discipline. Schema inference,
sensitive-field classification, and automated metadata population are only reliable when data is
ingested through consistent, well-governed pipelines.

Messaging

Al can predict queue congestion, detect unusual event bursts, and recommend partitioning
strategies, and large language models are particularly effective at interpreting dead-letter queue
content to correlate failure patterns and propose likely root causes.

Integration

Automatic field mapping, transformation rule generation, and workflow inefficiency detection
all reduce the manual integration effort that traditionally consumes a disproportionate share of
enterprise IT budgets, provided integrations already flow through a standardized gateway or
platform with structured, versioned schemas.

Control & Policy

Al can transform written policy into machine-readable, enforceable rules and detect
compliance driftin real time, but only once policy-as-code has actually been adopted. Al
cannot enforce governance that exists only in a document.

Security

Al-driven SIEM and SOC platforms now triage and correlate alerts, propose root causes in
natural language, and in more advanced deployments execute contained remediation actions
automatically. Security is also where this first role of Al introduces a genuinely new category of
risk: Al systems and coding agents are themselves now a target, through prompt injection, data
leakage via model context, and unauthorized tool invocation.

degrees
CRONOS GROUP



PLATFORM ENGINEERING FOR ARCHITECTS

Observability & Monitoring

This is the plane where Al's pattern-recognition strengths are most obvious, correlating
telemetry into a small number of meaningful incidents and predicting failures before they occur,
and itis entirely dependent on consistent instrumentation across the estate.

The Recursive Case: Al Accelerating Al

The eleven planes above are the pass most organizations think of first, but the framework's own
logic does not stop there, and it would be inconsistent to let it. If Al Augmentation applies to
every component in the model, it applies to the Al Plane's eight components too, and in practice
it already does, routinely, in ways worth naming explicitly rather than leaving implicit.

The pattern shows up across several of the Al Plane's own components. In Al Evaluation & Red-
Teaming, a model is frequently used to grade another model's output against a rubric, the
“model-as-judge” pattern, checking a production system's responses for accuracy, tone, or
policy compliance faster and more consistently than manual review alone could. In Model
Serving & Inference, Al-driven routing selects which underlying model handles a given request
based on predicted quality, latency, or cost, rather than following a fixed rule. In Prompt & Model
Registry, automated prompt optimization uses a model to iterate on and test prompt variants
against a benchmark, rather than relying solely on a human tuning them by hand. And in Al
Observability, drift and hallucination detection is frequently itself implemented as a model
watching another model's output over time for signs of degradation. A hiring-screening system
is a good illustration of how thoroughly these can stack in a single application: one model
shortlists candidates from applications, which is Role Two, Al as a capability served to the
business; a second model continuously checks that shortlisting model's outputs for bias or drift
against a fixed baseline, which is Role One, Al accelerating a component (in this case, Al
Evaluation & Red-Teaming) of the Al Plane itself.

This recursive case earns its own subsection rather than a passing mention because it
introduces a risk that does not arise anywhere in the eleven-plane pass above: who evaluates
the evaluator? A judge model used to validate another model's output is not an infallible referee
(it carries its own blind spots, its own training biases, and its own failure modes), and if nothing
outside that loop ever checks its judgments, a flawed evaluator can validate flawed output as
acceptable indefinitely, with no external signal to reveal the problem. This is not a hypothetical
corner case; it is the direct consequence of applying the same accelerator dynamic to a
component whose entire purpose is quality control.

The architectural response follows directly from a principle this paper has already established:
there is no Al exception path. An evaluator model's own outputs are themselves artifacts that
need independent validation, against a held-out, human-reviewed baseline, against a second
and differently-sourced model, or through periodic manual audit, rather than being trusted
simply because they are Al-generated and therefore assumed neutral. Concretely, this belongs
in the Al Evaluation & Red-Teaming component's own Governance topic: the component that
accelerates evaluation elsewhere in the platform needs a documented answer for how its own
outputs are checked, not an assumption that quality control is self-certifying once Al is
involved.
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The Proof-of-Concept Trap

The most common failure pattern in this first role is the proof-of-concept trap: isolated Al pilots
that produce a local win but collapse when exposed to the broader, inconsistent landscape of
different repositories, pipeline formats, message schemas, and deployment models. Al cannot
generalize across teams that all work differently, cannot enforce policy where no codified
standard exists, and cannot build a predictive operating model without reliable, structured
telemetry.

The alternative is sequencing, not tooling: first eliminate fragmentation, then automate the
fundamentals, then instrument everything consistently, then codify governance, and only then
introduce Al where the platform is mature enough to amplify what already works. Enterprises
that achieve the strongest returns from this first role of Al are not the ones running the most
pilots; they are the ones with the strongest underlying foundation.

RoLE Two: THE Al PLANE

Al's second architectural role is a different kind of thing entirely, and it is where the “horizontal
accelerator” framing, taken alone, quietly runs out of road. Every enterprise pursuing Al
seriously today is not only using Al to enhance the components of its other eleven planes,
accelerating how software, infrastructure, and data are built and operated, regardless of how
much custom development that particular enterprise actually does. It is also building Al-
powered capabilities that it serves directly to the business and, often, to customers: a support
chatbot, a copilot embedded in a product, an agent that executes multi-step business
processes, a recommendation engine, an internal knowledge assistant. None of that is “Al
helping build the platform.” It is Al as the product, or as a significant feature of one, and it needs
to be modeled the same way any other significant capability domain is modeled in this
framework: as a plane, with its own components.

Why This Clears the Bar for a Plane, Not Just a Component

This paper has already given the test for when a concern deserves to be modeled as its own
plane rather than folded into an existing one: can it be decomposed into multiple genuinely
distinguishable components, each with its own interfaces, its own consumption model, and its
own way of being measured? A few years ago, the honest answer for “Al” inside most
enterprises was no. It was, in practice, a training job that needed GPUs, which made it
reasonable to treat as a specialized workload under the Compute component of the
Infrastructure Plane and nothing more. That is no longer true for any organization doing more
than trivial, occasional Al consumption, and it is worth being precise about why: model serving,
fine-tuning, retrieval infrastructure, prompt and model versioning, agent orchestration, Al-
specific evaluation, Al-specific observability, and Al-specific governance are, today, at least as
distinguishable from one another as the nine components inside the Data Plane are, or the nine
inside the Security Plane. This is architecturally the same maturation the Data Plane itself went
through: data used to be “just storage,” a component under Infrastructure, until it accumulated
a catalog, governance, lineage, and access-API layer substantial enough that folding it back into
Infrastructure would have hidden more than it revealed. Al has now reached the equivalent
point.
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The Components of the Al Plane

Eight components make up the Al Plane in the current version of this framework. As with every
other plane in this model, not every organization needs to build out all eight; which components
are actually present, and how mature each one is, depends entirely on how deeply the
organization is building Al capability rather than simply consuming it, a distinction the next
section develops in full.

¢ Model Serving & Inference: hosting and serving models, whether a call to a closed
provider's APl or a self-managed inference endpoint, including routing, scaling, and
latency and cost management across whichever models are in use.

¢ Fine-Tuning & Model Customization: adapting a base model to an organization's own
data, tasks, or tone, ranging from lightweight prompt-based customization through to
full fine-tuning pipelines for organizations training or adapting their own models.

¢ Retrieval & Knowledge Grounding: the vector stores, embedding pipelines, and
retrieval-augmented generation infrastructure that grounds a model's outputin an
organization's actual, current knowledge rather than relying solely on what the model
learned during training.

¢ Prompt & Model Registry: version control and change management for prompts,
system instructions, and the specific model versions an application depends on, so that
a change to any of them is a tracked, reviewable, revertible event rather than an invisible
one.

e Agent Orchestration & Tool Governance: the frameworks and gateways that let an Al
agent discover and safely invoke tools and internal systems, including scoped
permissions, a governed tool registry, and identity for the agent itself as an actor distinct
from the human who invoked it.

e Al Evaluation & Red-Teaming: the discipline of measuring whether a model, prompt, or
agent configuration actually performs correctly and safely against representative tasks
before and after it is deployed, including adversarial testing for prompt injection and
permission-boundary violations.

e Al Observability: monitoring specific to Al workloads: token usage and cost, latency,
output quality drift, and hallucination or failure rate, distinct from general application
observability because the failure modes it needs to catch are different in kind.

e Al Governance & Responsible Al Controls: the policies and enforcement mechanisms
specific to Al risk: content and safety filtering, bias monitoring, and compliance with Al-
specific regulation, enforced automatically wherever possible rather than left to a review
board.

Each of these is subject to exactly the same twelve-topic documentation standard as any other
component in the framework, including a Golden Paths & Patterns topic and a KPIs topic. There
is no separate, lighter-weight standard for Al components simply because the underlying
technology is newer or moving faster than the rest of the platform.

Ownership Determines How Thick This Plane Actually Is

A subtlety that matters enormously in practice, and that architects should raise explicitly in any
conversation about the Al Plane's scope, is that its thickness is directly a function of how much
of the underlying stack the organization actually owns, rather than a fixed amount of
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architecture every organization needs to build. An organization that consumes Al purely through
a closed provider's hosted API has, in effect, delegated Model Serving & Inference and most of
Fine-Tuning & Model Customization to that vendor. Those components still exist conceptually,
but there is very little for the organization's own architects to design, operate, or resource,
because the vendor is doing it. What remains squarely the organization's own responsibility,
even in this thin scenario, is Retrieval & Knowledge Grounding, Prompt & Model Registry, Agent
Orchestration & Tool Governance, Al Evaluation & Red-Teaming, Al Observability, and Al
Governance, six of the eight components, which is already enough to justify treating this as a
plane rather than pretending it does not exist architecturally simply because “we just call an
APL”

The plane becomes considerably thicker, and considerably more architecturally consequential,
the moment an organization moves toward self-hosting and fine-tuning models itself, which is
precisely the scenario the next section addresses.

Open-Weight Models Make This Plane More Real, Not Less

Open-weight models (models whose weights are published and can be run on infrastructure the
organization controls, whether on-premises or through a growing ecosystem of inference
providers) are gaining genuine traction as an alternative to closed, hosted APIs, and they are
directly relevant to how seriously an architect should take the Al Plane, for a specific reason:
they convert components that a closed-APl consumer can treat as delegated and thin into
components the organization must actually design, operate, and govern itself. Once an
organization is running its own inference infrastructure for an open-weight model, Model
Serving & Inference stops being an abstraction handled by a vendor and becomes a real
architectural responsibility. Capacity planning, scaling policy, latency budgets, and cost
management all now sit inside the organization's own platform, not a third party's. The same is
true, often even more so, of Fine-Tuning & Model Customization: open-weight models make
genuine fine-tuning on an organization's own data economically and technically accessible in a
way that most closed-API arrangements do not, which turns what was a thin, mostly vendor-
delegated component into a full pipeline the organization has to build, secure, and operate,
complete with its own training data governance and its own evaluation obligations before a fine-
tuned modelis trusted with production traffic.

This paper deliberately does not go further into the specific trade-offs of open-weight versus
closed models. Model selection, self-hosting economics, and the operational differences in
security posture between the two paths are each substantial enough to deserve their own
dedicated treatment, and are not covered in depth here. The point worth taking from this section
is narrower and, for an architect, more immediately actionable: whichever path an organization
is on, or moving toward, should directly inform how much investment the Al Plane actually
warrants right now, and open-weight adoption is one of the clearest signals that the investment
case has moved from theoretical to concrete.

Worked Example: Model Serving & Inference as a Component

It is worth applying the same rigor here that this paper applied earlier to Secret Management,

both to demonstrate that the Al Plane's components are held to the same standard as any other,
and because this particular component is the one most directly affected by the open-weight
question just discussed.
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Purpose and scope: to host and serve models for inference at the latency, throughput, and cost
the business requires, explicitly excluding the training or fine-tuning of those models, which is
the separate Fine-Tuning & Model Customization component's responsibility.

Business value: reliable, predictable-cost access to Al capability for every product team that
needs it, without each team independently solving hosting, scaling, and failover for the models
they depend on.

Interfaces: a unified inference API that application teams call regardless of which underlying
model or provider actually serves a given request, so that switching providers or adding a self-
hosted option does not require every consuming team to change their integration.

Consumption model: self-service for approved models through the standard inference API,
with a governed request path for onboarding a new model, whether that means enabling a new
closed-provider option or standing up self-hosted serving for an open-weight model.

Governance: approved-model lists, per-team cost budgets and rate limits, and mandatory
routing through Al Observability and Al Governance for every request, regardless of which model
served it.

Dependencies: Compute, for the underlying hardware or cloud capacity self-hosted serving
runs on; Prompt & Model Registry, to know which model version is actually being served; and Al
Observability, to monitor what that serving layer is actually doing in production.

Maturity trajectory: moving from a single closed-provider APl integration today, toward a multi-
model serving layer that can route between closed and self-hosted open-weight models based
on cost, latency, and data-residency requirements, as the target state.

Tools: implemented today through a closed provider's hosted API, and increasingly, for
organizations adopting open-weight models, through self-hosted serving frameworks or
dedicated inference providers, a genuinely open architectural choice this paper deliberately
does not resolve on the organization's behalf.

A Brief, Honest Caveat

Plane boundaries in this framework are not permanent, and it would be architecturally
dishonest to present the Al Plane as though its current shape is guaranteed to hold indefinitely.
It is entirely possible that, several years from now, some of today's Al Plane components
consolidate back into existing planes as the underlying technology standardizes. Retrieval and
knowledge grounding absorbed into the Data Plane as simply another kind of database, model
serving absorbed into the Infrastructure Plane as simply another compute pattern, in much the
same way container orchestration eventually settled into a single Orchestrator component
rather than needing a plane of its own. That is a legitimate future version of this model, nota
flaw in the current one. For now, given how distinguishable these eight components already are,
how differently they are already being staffed and governed across enterprises actively building
Al capability, and how directly open-weight adoption is deepening rather than shrinking that
differentiation, this paper's position is that the Al Plane belongs in the model as it stands today,
on the same footing as the other eleven.
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KEEPING THE MODEL COHERENT: THE ARCHITECT'S
ONGOING ROLE

A platform, once built, does not govern itself indefinitely without deliberate architectural
attention, and this is where architects have a continuing role that is easy to underestimate once
the initial build is delivered. Three mechanisms keep a mature platform coherent over time, and
all three are, in essence, architecture-as-code.

GOLDEN PATHS AS EXECUTABLE ARCHITECTURE DECISIONS

A golden path is best understood as an architecture decision record that happens to be
executable: it encodes, in a repository template, a pipeline definition, and a set of default
configurations, decisions that would otherwise live in a document nobody reads under delivery
pressure. Architects are the natural owners of what belongs in a golden path, because that
decision is, precisely, an architectural one: which patterns are safe to standardize, and which
decisions still require case-by-case judgment. This applies as much to the Al Plane's
components as to any other: a golden path for onboarding a new Al-powered feature, encoding
which retrieval pattern, which evaluation gate, and which governance check it must pass
through, is exactly as valuable, and exactly as much an architect's responsibility to define, as a
golden path for a new microservice.

FITNESS FUNCTIONS AS CONTINUOUS ARCHITECTURAL VALIDATION

Policy-as-code, enforced at defined control points, is architecturally equivalent to what the
software architecture community calls a fitness function: an automated, continuously
evaluated check that a system still satisfies a non-functional requirement, rather than a one-
time review that a design satisfied it at a point in time. Framing platform guardrails this way gives
architects a natural vocabulary for deciding what belongs in the platform's enforcement layer:
any non-functional requirement that can be expressed as a testable condition is a candidate for
a fitness function, and anything that cannot yet be expressed that precisely is a signal that the
requirement itself needs further architectural work before it can be safely automated.

THE DEPENDENCY GRAPH AS A LIVING ARCHITECTURE DIAGRAM

Because every component has explicit, documented dependencies, the platform's component
model s, collectively, a living dependency diagram of the enterprise's technical capabilities,
arguably a more accurate one than most static architecture diagrams, because it is derived
from how components actually declare their dependencies rather than redrawn periodically by
hand. Enterprise architects in particular should treat this dependency graph as a primary
artifact: it is where the real coupling in the estate becomes visible, including coupling that
organizational charts and static diagrams typically hide, and, increasingly, where the real
dependency of Al-powered products on the maturity of the other eleven planes becomes visible
too.
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WHERE DIFFERENT ARCHITECTS FIT INTO THIS MODEL

Because this paper is addressed to architects of every specialization, it is worth making explicit
how each role's usual concerns map onto the framework, and what changes about that role
once a mature platform exists.

ENTERPRISE ARCHITECTS

Enterprise architects are the natural owners of the plane-level model itself: which planes matter
most given the organization's strategy, how the twelve planes' roadmaps are sequenced against
each other, and how the platform's capability map reconciles with the enterprise's broader
capability model. Once a platform exists, the enterprise architect's role shifts from producing
standards documents toward curating a living, executable capability model, auditing where
components are missing, duplicated, or drifting from their documented purpose. The Al Plane is
currently the clearest place this auditing role adds value, precisely because it is the newest and
least standardized plane in most organizations.

SOLUTION AND APPLICATION ARCHITECTS

Solution architects are the platform's primary daily consumers, working mainly through the
Developer Experience, Source & Automation, Test & Quality, and Delivery & Orchestration
planes. Once a platform exists, the solution architect's role shifts from designing bespoke
delivery scaffolding for every new system toward selecting the right golden path and making an
explicit, documented case for deviation where a system's genuine requirements do not fit the
paved road, a much higher-leverage use of an experienced architect's judgment than re-deriving
CI/CD and environment strategy from first principles each time.

INFRASTRUCTURE AND CLOUD ARCHITECTS

Infrastructure and cloud architects own the deep expertise behind the Infrastructure Plane's
components (compute, storage, networking) and, once a platform exists, increasingly express
that expertise as the reference implementations and policy behind those components' golden
paths, rather than as case-by-case design reviews of every workload's infrastructure. This
expertise extends directly into the Al Plane's Model Serving & Inference component wherever
self-hosted inference is involved, since capacity planning and scaling policy for a model-serving
layer draw on exactly the same skills as any other compute-intensive workload.

DATA ARCHITECTS

Data architects own the Data Plane's coherence: the boundary between operational databases,
analytical stores, and the governance, catalog, and lineage components that make data
trustworthy at enterprise scale. This role becomes more, not less, important as Al adoption
grows, both because Al in its accelerator role is entirely dependent on the data discipline the
Data Plane's components are meant to enforce, and because the Al Plane's Retrieval &
Knowledge Grounding component is, in practice, a specialized data problem that data
architects are usually best positioned to own or co-own.
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SECURITY ARCHITECTS

Security architects are the primary authors of the Security and Control & Policy planes'
governance model, and the shift a platform introduces is significant: from reviewing individual
systems against a security standard, toward encoding that standard directly into the platform's
enforcement points, so that compliance becomes a property every consuming team inherits
automatically rather than a gate every team must separately pass. The Al Plane's Agent
Orchestration & Tool Governance and Al Governance & Responsible Al Controls components
extend this responsibility directly, and security architects are typically the right owners, or co-
owners, of both.

INTEGRATION ARCHITECTS

Integration architects own the coherence of the Messaging and Integration planes, and
increasingly the discipline of schema governance that both Al-assisted mapping and reliable
event-driven architecture depend on. As enterprises decompose monolithic cores (including,
increasingly, ERP cores) into more distributed landscapes, this role's centrality to the platform's
overall coherence grows accordingly, and it extends naturally into the Al Plane's Agent
Orchestration & Tool Governance component, which is, at its core, an integration problem:
safely connecting an Al agent to the same internal systems an integration architect already
governs access to.

AN EMERGING ROLE: THE Al PLATFORM ARCHITECT

In most organizations today, the Al Plane's components are owned by some combination of the
architects described above, borrowing expertise from data, security, and infrastructure
architecture as needed, rather than by a single dedicated role. That is an entirely reasonable
starting point, and consistent with how every other plane in this model has historically matured.
As the Al Plane thickens, particularly as open-weight adoption pushes organizations toward
operating their own model serving and fine-tuning infrastructure, expect this to follow the same
trajectory the Security and Data planes already followed: informal, borrowed ownership giving
way to a dedicated architectural role once the plane's components are numerous and
specialized enough to justify one. Architects reading this paper today are, in most organizations,
the people who will either become that role or define who does.
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MISCONCEPTIONS ARCHITECTS SHOULD BE READY TO
CORRECT

“IT's JusT DEVOPS, REBRANDED”

DevOps is a cultural and operational practice describing how development and operations
teams work together, generally at the level of an individual team or product. Platform
engineering is an architectural and organizational response to what happens when that practice
is scaled across many teams simultaneously: it does not replace DevOps, it absorbs the parts
of DevOps that were being reinvented independently by every team into a shared, governed
capability, so that the cultural practice can scale without every team also having to become
expert in infrastructure, security, and operations.

“IT'S JUST A LANDING ZONE WITH BETTER BRANDING”

This paper has already drawn this distinction in detail: a landing zone is foundational real estate,
delivered largely as a one-time project; a platform is a continuously evolving product covering
the full path from idea to running, observed, secure production service. Treating a landing zone
as if it were the whole platform is one of the most common and most costly mistakes an
architecture function can make, because it leaves every team downstream to independently
solve everything a landing zone does not cover.

“THE PLATFORM TEAM DECIDES EVERYTHING CENTRALLY NOW”

A well-designed platform is opinionated where standardization creates genuine safety or scale
value, and explicitly flexible elsewhere; it is a paved road, not a mandated one. Teams generally
remain free to deviate from a golden path when their context requires it, provided the deviation
is visible and its risk is understood, rather than silent. Over-centralizing the model, turning every
guardrail into a gate, is a well-documented anti-pattern that reintroduces the exact friction
platform engineering exists to remove, and one architects are well positioned to catch early,
since it usually first appears as adoption stalling despite the platform's technical capability
being sound.

“Al MAKES ALL OF THIS UNNECESSARY: IT CAN JUST GENERATE WHAT WE NEED”

This paper's treatment of Al's first role has already addressed this directly: Al's reliability as an
accelerator is bounded by the consistency of the platform it operates within, not the other way
around. An enterprise with no platform discipline and heavy Al adoption does not skip the need
for architecture; it simply generates architectural inconsistency faster and at greater scale than
it would have without Al. If anything, Al has made the underlying architectural discipline this
paper describes more urgent, not less.

“BUYING AN INTERNAL DEVELOPER PORTAL MEANS WE HAVE A PLATFORM”

A developer portal is a component (a valuable one, sitting in the Developer Experience Plane),
not the platform itself. Purchasing or standing up a portal without the golden paths, governance,
and cross-plane capability it is meant to surface produces a well-designed front door to very
little behind it. The tool is never the platform; the platform is the operating model the tool makes
visible and consumable.

degrees
CRONOS GROUP



PLATFORM ENGINEERING FOR ARCHITECTS

“WE ALREADY HAVE AN Al PLANE, BECAUSE WE CALL AN LLM API”

Calling a closed provider's APl is a real and legitimate way to consume Al, but by itself it
typically only touches one or two of the Al Plane's eight components, and touches them thinly,
because most of the underlying work is delegated to the vendor. This is a fine starting position,
not something to overstate: the honest architectural question is not “do we use Al” but “how
many of the eight components does our organization actually own and govern today, and how
thick is each one.” For most organizations early in this journey, the answer is that the plane
exists conceptually but is genuinely thin, which is a useful, specific finding, and a much better
starting point for a roadmap conversation than either overclaiming maturity or dismissing the
plane as irrelevant because “we just call an API.”
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AN ARCHITECT'S FIRST MOVES

Architects encountering this model for the first time do not need to wait for a formal platform
engineering initiative to start applying its thinking. Several moves are available immediately,
using tools and authority most architects already have.

Map what already exists onto the twelve planes. Most enterprises already have partial,
uneven coverage of many components (a CI/CD tool here, an identity provider there, a single
LLM APl integration somewhere else) without ever having viewed them as a single, coherent
capability model. Producing that map, even informally, immediately surfaces duplication, gaps,
and components that exist in name but fail several of the eight defining properties.

Apply the twelve-topic test to one existing capability. Pick a capability the organization
already considers important (secret management, CI/CD, an API gateway, or a customer-facing
Al feature already in production) and try to answer all twelve topics for it. Wherever the answer
is genuinely unclear, that is a precise, defensible starting point for the platform's first roadmap
item, because it is a gap the organization can already see, not a hypothetical one.

Find the golden path that does not yet exist. Identify the single most common “idea to
production” journey in the organization, and ask how many independent decisions a team
currently has to make to complete it. Every one of those decisions is a candidate to be encoded
once, as a golden path, rather than re-derived by every team that takes the same journey.

Separate the governance conversation from the gate. For any non-functional requirement
currently enforced through manual review, ask whether it could instead be expressed as a
testable condition enforced automatically at a defined control point. Where the answer is yes,
that requirement is a candidate for policy-as-code rather than a standing item on a review
board's agenda.

Take an honest inventory of the Al Plane specifically. For each of its eight components, ask
whether your organization owns it, has delegated it to a vendor, or does not have it at all yet. This
single exercise, more than any general statement about “Al maturity,” tells you exactly how
much architectural attention the plane actually needs right now.

Ask, before any Al initiative proceeds, which role it belongs to. Is this initiative accelerating
how the platform itself is built and operated, or is it building an Al capability the business will
consume directly? The two questions that follow are different in each case, and conflating them
is the single most effective way to lose track of what the initiative actually needs to succeed.

None of these moves require a platform team, a budget line, or executive sponsorship to begin.
They require only the willingness to look at existing capabilities through the architectural lens
this paper has described, and the discipline to name, precisely, where that lens reveals a gap.
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PLATFORM ENGINEERING FOR ARCHITECTS

CONCLUSION

Platform engineering is not a rebranding of DevOps, a marketing name for a cloud landing zone,
or a threat to the relevance of architects now that Al can generate code on demand. Itis an
architectural discipline in the fullest sense: a deliberate way of drawing boundaries around
recurring technical capabilities, defining their interfaces and consumption models, encoding
their governance as executable policy, and evolving all of it as a coherent, living product rather
than an accumulation of independent decisions made under delivery pressure.

The component is the discipline's atomic unit, and defining it precisely (purpose, business
value, interfaces, consumption model, governance, dependencies, maturity, and tooling, with
tooling deliberately last and least significant) is what allows the model to stay coherent across
seventy-six components and twelve planes, and across however many tools an enterprise
chooses, replaces, or runs in parallel over time. Al does not fit cleanly into a single sentence
about this model, and this paper has deliberately resisted the temptation to force it into one. In
its first role, as a horizontal accelerator, Al raises the cost of not having architectural discipline,
because it amplifies whatever structure, or lack of structure, it is given. In its second role, as the
twelfth plane, Al is a capability the enterprise builds and serves to the business in its own right,
made up of components that deserve exactly the same architectural rigor as Secret
Management or CI/CD, no more improvised, and no less accountable, simply because the
technology is newer.

For architects, the invitation this paper extends is not to learn a new vocabulary for its own sake,
but to recognize a discipline you already practice, applied systematically to a category of
capability, the recurring, cross-cutting, easily-taken-for-granted machinery of building and
running software, and increasingly of building and running Al itself, that has rarely been given
the same architectural rigor as the business systems it supports. That gap is exactly what
platform engineering closes.
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