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Most applications treat identity as an implementation detail.
Authentication lives in the app. Authorization checks live in
code. Tokens move between services. It works, until systems
grow and those decisions spread across repos, services,
and teams.

This is where identity quickly turns into a developer drag.
|dentity logic stops being something you reason about
centrally and starts becoming something you discover
by reading code. Changes take longer and access rules
drift before anything actually breaks.

Al removes the buffer that used to hide this. Modern
applications now include agents and background systems
that act without constant user input. Treating those actors as
extensions of a user or hiding them behind shared credentials
makes behavior harder to attribute and harder to control
when something goes wrong.

This whitepaper outlines practical identity patterns for
modern applications built from users, services, and Al agents,
with a focus on keeping identity reusable, inspectable, and
out of application code.
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Modern applications are no longer built around a single
user interacting with a single system. They are composed
of services, background jobs, integrations, and increasingly,
systems that initiate actions on their own.

A common example is a background agent that automatically
reorders inventory when stock drops below a threshold. No
user is present, but the system still authenticates, calls APls,
modifies state, and triggers downstream workflows. Identity
patterns designed for request-response flows struggle once
systems begin acting independently.

The shift is subtle at first. Nothing breaks immediately. What
changes is where access decisions live and how often they
need to change. Identity logic spreads across services,
assumptions harden in code, and even small adjustments
begin to require coordination across teams. These pressures
existed before, but recent changes in how systems are built
have made them unavoidable.

Al agents are executing actions, not just generating text

Those systems authenticate, call APls, modify state, and trigger
workflows. In many stacks, multiple agents are wired through a single
shared service account or impersonate users, effectively creating

a new form of identity debt.

Permissions accumulate, attribution disappears, and audit trails stop
reflecting real behavior. When something goes wrong, it becomes difficult
to answer basic questions about what acted, what it was allowed to do,
and why a specific outcome occurred.
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This creates three consistent failure modes:

e Actions cannot be clearly attributed
e Permissions are broader than intended

e Constraining behavior requires breaking unrelated flows

Once a system can initiate actions independently, it needs its own identity
and its own access boundaries. Without that separation, debugging and
incident response turn into reconstruction instead of analysis.

Non-human authentication is now the dominant case

In most production environments, humans are no longer the primary source
of authenticated requests. Services, background jobs, integrations, and
agents generate far more traffic than users, and they do so continuously.

Many identity implementations were not designed for this shift. Long-
lived tokens get copied between services. Static credentials end up in
configuration files and Cl pipelines. Scopes expand over time because
tightening them breaks something downstream. These patterns often
emerge from reasonable shortcuts, but they accumulate into systems that
are difficult to reason about and risky to change.

As non-human traffic increases, operational overhead grows with it.
Credential rotation becomes a production event, planned, coordinated,

and delayed because something critical might break. Adding a new service
often means duplicating whatever worked last time. Authorization failures
are debugged by reading logs and code instead of reviewing policy. Identity
stops scaling at the same pace as the system it supports.

Centralizing non-human identity changes that dynamic. Rotation becomes
automated instead of scheduled. Credentials are issued, scoped, and
expired by default. Engineers stop treating identity maintenance as a
release risk and start treating it as background infrastructure, quietly
returning hours back to product work instead of operational cleanup.
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Authentication is moving away from shared secrets

Passwords, API keys, and OTPs create ongoing operational work.
They expire, leak, get reused, and require recovery paths that developers
are forced to maintain indefinitely.

Phishing-resistant authentication changes the shape of the problem.
Device-bound credentials, passkeys, and adaptive flows reduce reliance on
shared secrets and remove entire classes of failure modes. For developers,
the impact shows up less in user experience and more in system stability.

Fewer recovery paths mean fewer edge cases to maintain. Fewer secrets in
circulation mean fewer places where authentication logic can fail under load
or attack. As systems grow and traffic becomes more autonomous, these
properties move from “nice to have” to foundational.

Authorization logic no longer fits inside application code

Static roles work until access depends on relationships, context,
or delegation. As soon as services share resources, agents act

in the background, or users operate across multiple scopes, role
checks turn into nested conditionals spread across repositories.

What systems actually need to express is simple:

e Who owns what
¢ Who can act on behalf of whom

¢ Which action is allowed on which resource, at a given moment

Encoding those decisions directly in application code causes drift.
Each service re-implements logic slightly differently. Changes require
coordinated releases instead of policy updates. Over time, no single
service reflects the full set of access rules.

This is why modern systems move authorization into dedicated policy
layers that support relationship-based and context-aware models. Access
decisions remain consistent even as systems become more autonomous
and interconnected.
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Most identity problems don’t come from bad decisions.
They come from shortcuts that make sense in the moment
and quietly harden into architecture. Login logic copied from
one service to another. Permission checks added where
they’re needed in the moment. Tokens passed around
because it works.

That approach breaks down once systems grow and start
acting independently. A modern identity layer exists to reverse
that dynamic. Its job is to make correct decisions routine

and make risky behavior difficult to introduce by accident.

Authentication as shared infrastructure

Authentication should be something teams depend on, not something
they keep rebuilding.

Problems start when each application owns its own login flow,

MFA logic, and token handling. Centralizing authentication avoids that
by handling login, risk evaluation, and credential management once,
then letting applications and services consume the result. Teams stop
re-implementing the same logic and stop carrying recovery paths and
edge cases indefinitely.

For developers, the payoff is stability. Fewer branches in code. Fewer
surprises under load. Authentication becomes a dependency teams rely on,
not a surface area they keep maintaining.

Authorization that reflects how systems actually work

Static roles break down as soon as access depends on relationships,
context, or delegation. Ownership, acting on behalf of others, and scoped
actions don’t map cleanly to role checks scattered across services.

Modern systems move authorization into policy so access decisions

are expressed explicitly and evaluated consistently. Rules live as data

and policy instead of conditionals embedded in application code. Adding

a new resource type, actor, or relationship becomes a configuration change
rather than a rewrite.
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Keeping authorization out of service code prevents drift. Teams stop
re-implementing rules slightly differently, and changes no longer require
coordinated releases across multiple codebases.

One model for users, services, and agents

Treating humans, services, and agents as separate identity systems
creates gaps. Each exception adds complexity and weakens enforcement.

A unified model applies the same authorization framework to all actors.
Differences are expressed through context rather than separate code
paths. User requests, service calls, and agent actions all flow through
the same decision process, which keeps behavior consistent

as systems evolve.

Token, session, and secret management that scales

Identity systems tend to fail gradually when credentials outlive
their purpose and scopes expand over time.

Patterns that hold up are strict by default:

e Short-lived tokens instead of long-lived credentials
¢ No static secrets in code or configuration

e Automatic rotation instead of manual cleanup

e Single-purpose scopes for services and agents

e Vault-issued access instead of shared keys

These choices limit blast radius and prevent identity from turning
into technical debt that no one feels safe changing later.



Whitepaper

Blueprint for Al-
safe application
architecture

Developer blueprint for production-ready apps and Al agents 8

Once agents can initiate actions across systems, identity
decisions start carrying real operational weight. The patterns
below focus on keeping those systems predictable, auditable,
and easy to change without widening the attack surface.

Give Al agents a first-class identity

When an agent authenticates as a user, control disappears the
moment something goes wrong. Revoking access affects real users.
Narrowing permissions breaks unrelated flows. Logs stop answering
basic questions about who acted and why.

The fix is straightforward: agents authenticate as themselves.

In practice, this means agents act as distinct principals with permissions
defined around actions, not users. Their access can be disabled, scoped,
or rotated without touching user behavior. Each request is attributable

to a specific system identity rather than reconstructed after the fact.

Keep credentials out of Al execution paths

Al systems amplify the cost of weak credential handling. Tokens
intended for a single call often end up flowing through places they were
never designed to reach, including logs, traces, or downstream tooling.
Once that happens, control is lost quickly.

Patterns that hold up are intentionally restrictive. Agents do not store

secrets. Access is requested only when needed, scoped to a specific
action, and expires immediately after use. Credentials are disposable

by default.

A common pattern looks like this:

vault issues the token authorizes the token
a token 7 one operation 7 expires

This keeps credentials out of prompts, out of long-lived memory, and out
of execution paths that are hard to reason about later. When something
leaks, the impact is limited to a single action instead of an entire system.
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Gate sensitive actions with asynchronous authorization

Some operations should not run just because an agent believes
they are correct.

Refunds, account changes, permission updates, and data exports fall
into this category. These actions need a guardrail between requested
and executed, especially in environments where mistakes carry financial,
legal, or safety consequences.

With asynchronous authorization, the agent submits a request with context,
and policy evaluates scope, risk, and current conditions before execution

is allowed. That checkpoint may be fully automated for low-risk actions,
routed through an approval flow for higher-risk scenarios, or paused
entirely if conditions are not met.

What matters is not who approves the action, but that execution is gated
outside the agent itself. This gives organizations a clear control point, a Kill
switch when needed, and the confidence to deploy autonomous agents
in high-stakes environments without embedding irreversible decisions
inside agent logic.

Fine-grained access control for retrieval and action

In real systems, agents often need broad read access to reason

effectively, but far narrower write or execution rights. When those concerns
are not separated, agents end up with permissions that are convenient

to implement but hard to constrain later.

Traditional role-based access control breaks down here. Roles like Admin
or User are too coarse to express how modern systems actually work,
especially once agents act across tenants, customers, or resources.

The real question is rarely “is this an admin?” It is “can this agent access
this specific customer’s data, for this specific action, right now?”

Durable patterns move beyond static roles and separate access along
explicit dimensions:
¢ Retrieval is scoped by domain, tenant, customer, or resource type
¢ Execution rights are narrower than read rights and limited to specific actions
¢ Decision-making is isolated from execution

e Access is evaluated at request time using current context
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In practice, an agent might read customer records to generate

a recommendation but require a separate authorization decision to apply
changes. Another agent may draft actions that are only executed after
policy approval. Fine-grained authorization makes those distinctions
explicit instead of implicit in code.

These patterns only hold if new services and agents inherit them by
default. Reusable architectures ensure that access rules remain consistent
as systems grow, without falling back to broad roles that slowly expand
until they stop meaning anything at all.
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|dentity architecture starts to matter when systems
change faster than teams can coordinate. As services
multiply and agents act independently, the difference
between a clean identity model and an improvised one
shows up every time something new is added.

Reusable architectures solve this by fixing where identity
decisions are made and how context moves through
the system. Applications stay focused on business logic.
|ldentity behavior is inherited instead of re-implemented.

Modern application identity flow

At a high level, most modern applications follow the same identity
sequence, even if the implementation details differ:

o S =\ Token
M~ User —> € Authenticaton —> (&) issuance
- . @ Authorization
3] Audit — £ Lecison — (© APlcall

The flow itself is not the problem. What matters is where decisions happen.

Authentication should run once and produce a consistent identity signal.
APlIs use that signal as context and delegate authorization to policy.
When rules change, you update policy and move on. New services
inherit the same behavior.



Whitepaper Developer blueprint for production-ready apps and Al agents 12

Al agent identity and access architecture

Reusable agent architectures separate four concerns:

¢ Authentication: the agent proves who it is, as its own identity

¢ Scoping: access reflects what the agent is allowed to do,
not what a user could do

¢ Authorization: actions are evaluated at request time using
policy and context

¢ Audit: every decision is attributable and reviewable

In practice, agents authenticate as first-class principals and receive
short-lived, scoped credentials. Sensitive actions are gated. The agent
submits intent with context, and policy determines whether execution
proceeds. Approval may be automatic, delegated, or conditional,

but it is never embedded inside agent logic.

Because identity decisions are centralized, agent behavior can be
constrained or evolved without rewriting workflows or affecting user access.

Multi-tenant SaaS identity patterns

Multi-tenant systems add another layer of complexity, not because of scale
alone, but because tenant isolation must hold everywhere, across products,
environments, and regions.

A common failure mode starts with tenant checks embedded directly

in application code. Over time, those checks diverge. Admin behavior differs
across services. One endpoint forgets to enforce isolation. Cross-tenant
data leaks rarely come from a single catastrophic bug. They accumulate
quietly as assumptions spread across codebases.

When tenant isolation lives in endpoints, it becomes a developer's
responsibility. Every new service, feature, or integration creates another
opportunity for that boundary to be applied inconsistently.
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Reusable architectures remove that burden by separating
tenant structure from application logic:

¢ Identity encodes tenant relationships and roles
¢ Authorization evaluates tenant context on every request
¢ Administrative capabilities are scoped explicitly

¢ Per-tenant configuration lives outside service code

With this structure, tenant isolation becomes a platform guarantee

rather than something each service must remember to enforce. Adding

a new product, region, or tenant model does not require re-implementing
identity rules. Services receive tenant context and rely on centralized
policy to decide what is allowed.

The result is consistent isolation as systems grow, without embedding
tenant logic into every endpoint or trusting that every developer gets
it right every time.
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Once identity decisions are centralized, the problem changes.
The challenge is no longer choosing the right model, but
keeping that model intact as the system evolves.

New authentication methods get added. Risk signals start
influencing access. Partner integrations introduce edge
cases that were never part of the original design. Each
change makes sense in isolation. Together, they create
pressure to push logic back into application code.

That’s where fragility returns. Not because the architecture
failed, but because behavior starts getting defined
in multiple places again.

Durable identity systems avoid this by concentrating
change where decisions already happen. Custom behavior
lives in the identity and policy layer, using shared inputs and
shared rules. Applications receive decisions, not fragments
of logic. As requirements evolve, behavior changes without
forcing teams to rewrite or coordinate across every
dependent service.
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As identity becomes a shared control layer,
integration patterns matter more than individual tools.

Fraud engines, analytics platforms, compliance systems,
and partner services all produce signals that can influence
access. Problems start when those systems begin making
decisions directly. One service checks a score locally.
Another bypasses identity because a partner has already
approved the request. Over time, understanding why access
was allowed or denied requires tracing behavior across
multiple code paths.

Systems that hold up treat those signals as inputs, not
exits. External tools contribute context. Identity evaluates that
context alongside other signals. Policy produces the decision.

This distinction matters as systems change, which they
always do. Signals are reweighted. Vendors are replaced.
Teams adjust how much influence different inputs should
have. When logic is scattered, every change becomes a hunt
for hidden behavior. When decisions flow through identity and
policy, behavior evolves without touching application code.
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Once identity decisions are policy-driven,
the real test is whether they still hold under pressure.

Resilient architectures minimize real-time coupling.
Authentication produces verifiable signals that can be
validated locally. Authorization remains consistent without
requiring synchronous identity calls on every request.
Caching is applied deliberately, and rate limits account
for context instead of treating growth as abuse.

As systems mature, identity also produces more

signals than any single service should interpret on its own.
Risk scores, anomaly detection, and behavioral patterns

all matter. Embedding responses directly into applications
hardens assumptions that don’t age well. Routing signals into
policy keeps tuning centralized and reversible, so adjustments
become policy changes instead of rewrites.



Whitepaper

|dentity as the
stable layer

Developer blueprint for production-ready apps and Al agents 17

Most trust assumptions decay over time. Network boundaries
shift. Services are split or replaced. Automation increases, and
Al agents introduce new actors with their own lifecycles.

|dentity does not need to change every time the system does.

When every request is evaluated using explicit identity, scope,
and context, teams can evolve architecture without rewriting
trust. Services can be reorganized, agents can be added, and
workflows can change without introducing special cases,
because decisions continue to be made in one place.

This is where AuthO fits naturally. By keeping authentication,
authorization, and policy evaluation external to application
code, AuthO allows teams to scale users, services, and Al
agents without turning identity into something brittle again.
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COﬂClU sion When authentication is shared infrastructure, authorization
lives in policy, and users, services, and agents operate under
the same model, identity stops being a source of drag.

New services inherit secure behavior. Al agents act within
clear boundaries. Changes happen through policy instead
of rewrites.

That’s the shift this blueprint is pushing toward: identity
as a stable control layer that absorbs growth, autonomy,
and new threats without slowing teams down.

Platforms like AuthO exist to support that shift. Not by adding
more logic to applications, but by keeping identity decisions
centralized, explicit, and adaptable as systems evolve.

With the right patterns, identity isn’t something developers
work around. It’s what lets them move faster without
losing control.

D|SC|a|mer These materials are intended for general informational purposes only
and are not intended to be legal, privacy, security, compliance, or business
advice. You are responsible for obtaining security, privacy, compliance,
or business advice from your own professional advisors.

About AuthO

AuthO® takes a modern approach to Identity and enables organizations to provide secure access to any application, for any user.
AuthO is a highly customizable product that is as simple as development teams want, and as flexible as they need. Safeguarding
billions of login transactions each month, AuthO delivers convenience, privacy, and security so customers can focus on innovation.
AuthO is a part of Okta, Inc., The World’s Identity Company™.
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