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Executive Summary

As generative AI systems evolve into autonomous assistants, they stress APIs in new ways. 
This report examines how enterprise APIs can achieve “AI agent readiness.”
Autonomous agents can orchestrate dozens of parallel API calls in seconds, adapt in real 
time, and lack the contextual intuition of human developers. This shift exposes gaps in API 
documentation, drift in specifications, and insufficient safety guardrails, all of which can 
lead to unpredictable failures, security risks, and degraded system reliability.
To address these challenges, enterprises must rethink both their API contracts and infra-
structure. Key recommendations include:

	 Specification Discipline: Embed OpenAPI updates into the development 
workflow, enforce schema validation, and surface machine-readable 
constraints and examples.

	 Agent Gateway Adoption: Deploy Model Context Protocol (MCP) servers to 
abstract underlying APIs, enforce policies, manage OAuth 2.1 flows with PKCE, 
and forward authenticated user identity.

	 Agent-Aware Controls: Implement nuanced rate limiting, concurrency 
caps, dynamic throttling, and tiered quotas to differentiate AI traffic from 
human usage.

	 Observability & Resilience: Enhance logging, monitoring, caching, and retry 
mechanisms to detect and recover from agent misbehavior without manual 
intervention.

By hardening API contracts, embracing agent-oriented design patterns, and instituting 
robust orchestration and governance, organizations can welcome autonomous clients—
unlocking powerful AI-driven automation while safeguarding performance, security, and 
user trust.

“Your APIs are about to become your AI advantage. 
They’re how your business becomes accessible to AI.”

Erik Wilde, API Strategist
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AI Integration Checklist

This checklist can serve as a starting point to ensure your API and environment are 
ready for autonomous agents. Following it helps maintain reliability and trust as you 
expand into AI-driven integrations.

	 Spec accuracy verified (no drift; test cases automated).

	 OpenAPI spec updated to include examples and clarify tricky parts.

	 Common agent tasks documented with high-level actions or workflows.

	 Rate limits reviewed for agent usage; policies in place for spikes.

	 Sensitive operations flagged and special scope requirements defined.

	 Audit logging enabled for all agent actions.

	 Critic model or rule-based secondary checks implemented for critical API calls.

	 Sandbox and test suites created for agent developers.

	 Emergency disable or alert mechanism deployed if agent behavior goes 
off-course.

Introduction

Traditional API strategies assume human-paced usage, from web or mobile apps, with 
relatively linear request patterns. Agentic AI breaks those assumptions. An AI agent 
might chain together dozens of API calls in seconds, execute parallel requests, and 
adapt its behavior in real-time. It may also inadvertently exploit gaps in API definitions 
or error handling in ways human users wouldn’t. Ensuring API readiness for agentic AI 
means rethinking API documentation, usage policies like rate limiting, authentication 
flows, and safety guardrails.
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API Documentation Becomes Urgent

APIs are contracts. In the human-driven era, breaking that contract (or letting it decay) 
mainly resulted in frustrated developers or broken integrations that would get manually 
fixed. In the agent-driven era, the stakes are higher: an AI agent might not have the intui-
tion or context a human developer does when an API behaves inconsistently. Agents might 
misinterpret a poorly documented response, or persist in calling an outdated endpoint un-
less explicitly corrected. API drift – the divergence of an API’s actual behavior from its docu-
mented specification – thus becomes a serious friction point for agentic automation.

When we recently reviewed the landscape of API documenta-
tion and drift, the results were surprising: 75% of APIs we test-
ed had at least one nonconformant endpoint, and 25% had 
documentation so out-of-sync that none of the tested end-
points matched the spec. Moreover, 89% of the specs hadn’t 
been updated in six months. 

The industry is simply not set up to make AI agents successful 
in accessing APIs. Allowing an AI agent to consume an out-of-
date OpenAPI spec will lead it astray in numerous ways such 
as calling deprecated endpoints, sending wrong parameter for-
mats, or expecting data that never comes.

Many APIs drift because teams often treat their OpenAPI spec 
as an optional add-on rather than the definitive contract. With-
out a clear owner for the spec, updates easily fall through the 
cracks: hand-edited docs are prone to omissions, internal-only 
specs may be generated once and then neglected, and sim-
ple governance gaps mean revisions get postponed in favor of 
shipping code changes.

On top of this, philosophical and versioning misalignments 
deepen the problem. Teams that view “the code as truth” de-
fer spec updates until “later”—too late for real-time AI agents—
while specs published at launch frequently fail to keep pace with incremental API im-
provements, leaving documentation that no longer matches implemented behavior.
Here are some real-world examples:

	 The spec says a field returns a string, but the actual response is an empty 
string or null, which wasn’t accounted for. 

	 An enum in the spec doesn’t list an “empty” state that the API uses in practice. 

	 An endpoint returns HTTP 200 with an error in the payload instead of an HTTP 
4xx code.

75+25+O
25+75+O

75%

25%

75% of APIs we tested 
had at least one 
nonconformant 

endpoint

25% had 
documentation so 

out-of-sync that none
 of the tested endpoints 

matched the spec.
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This kind of inconsistency simplifies work for API developers, but makes it much more 
difficult to troubleshoot problematic behavior and violates the principle of least sur-
prise. An AI agent expecting a well-formed success response might be confused by a 
200 status containing an error.

Impacts of drift on AI agents:

	 Predictable patterns vs. guesswork: Agents rely on patterns. If the documen-
tation says “field X will always be present,” the agent might take that for granted 
when parsing a response. If in reality the field is sometimes missing, a human de-
veloper might notice and add a null check – an agent might not, leading to failure 
or misunderstanding.

	 Error handling: Agents don’t (yet) have the judgment of an experienced engi-
neer to realize “Ah, the API returned a 200 but there’s an error message, I should 
handle that as an error.” Unless explicitly trained or told, they might assume 200 
means success. Conversely, if an API deviates by using a 404 in some non-stand-
ard way not reflected in the spec, the agent might treat it as a fatal error and stop, 
whereas a human might realize it’s benign.

	 Tool learning: Some frameworks let you feed an OpenAPI spec to an LLM so it 
can formulate correct API calls (this is a common approach in making LLM “pl-
ugins” or tools). If the spec is wrong, the LLM will produce wrong calls. It might 
persist, try to correct itself from the error message (if any), or hallucinate alterna-
tive parameters – none of which is reliable.

	 Maintenance at scale: In a world where dozens of AI agents could be interacting 
with dozens of APIs, manual patching of each agent to accommodate drift is not 
feasible. We need the contract itself to be dependable, so that we can automate 
agent interactions confidently.

The solution to eliminating API drift is to make sure that OpenAPI Definitions are accu-
rate, complete, and easily accessible to the AI. This enables AI agents to interface with 
your API reliably. If your API always behaves as documented, an agent can be trained 
or instructed to use it with far fewer hiccups. As an added bonus it ensures smoother 
integration for human developers.

“Agentic AI puts a spotlight on a persistent problem: 
APIs built without fundamental security. It’s rarely 
about tools — it’s a broken delivery process.”

Ikenna Nwaiwu, API Governance Consultant



6

What Is MCP and Why Does It Matter?

The Model Context Protocol (MCP) is an open standard that allows AI agents to use 
tools—like APIs, databases, and SaaS applications—through a standardized interface. 
This allows application owners to control usage, reduce API support costs, and protect 
the application from AI abuse.
In MCP’s architecture:

	 MCP Host is the AI agent or orchestrator.

	 MCP Client is the connector module inside the agent.

	 MCP Server is the adapter that wraps around your API and exposes it to AI 
agents.

Think of MCP as a sort of “USB plug for AI agents”—a universal port for APIs and tools. 
Instead of every agent framework defining its own plugins, MCP lets anyone imple-
ment a server once and make their app compatible with any agent that speaks MCP.

Orchestration Evolves Yet Again

As more AI agents come online, AI teams are working to orchestrate and streamline re-
quests to downstream APIs. One of the key enablers is a new open standard called the 
Model Context Protocol (MCP). But while MCP unlocks scale for agent developers, it cre-
ates new complexity and operational strain for downstream applications used by these au-
tonomous agents.

At first glance, it might seem like standing up an MCP server should be the responsibility 
of the AI team—after all, they’re the ones building the agent. But in practice, many ap-
plication owners are the ones building and publishing their own MCP server templates. 
Why? Because the MCP server is where the definitions are set for how AI agents interact 
with your API.

“MCP doesn’t replace APIs — it exponentially multiplies 
API consumption and attack surfaces.”

Sudeep Goswami, CEO, Traefik Labs
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The MCP server acts as a translation and enforcement layer. It decides:

	 Which actions are exposed (e.g., let users create new records, but don’t let 
them delete records)

	 How inputs are validated

	 What rate limits apply

	 Which scopes are required

	 How underlying APIs are versioned or abstracted

By building the MCP server, application owners maintain control over how their systems 
are used by autonomous agents. They get to enforce safe defaults, provide guardrails, and 
prevent agents from misusing or overloading your application. An MCP server reference 
implementation is like a new SDK or client library—except instead of helping human devel-
opers integrate, it helps AI agents use your app safely and correctly.

There are some clear challenges to building an MCP server that is truly enterprise-grade, 
including managing authentication; and abstracting and validating API calls.

Authentication becomes more complex once more
The MCP standard requires OAuth2.1 for authentication and authorization, which is not re-
quired for most API access today. Agents must obtain PKCE-protected tokens via a stand-
ard redirect/consent exchange.

The flow resembles a three-legged OAuth flow, except that the agent is a new intermediary. 
The MCP spec essentially requires the MCP server to implement an OAuth 2.1 Authorization 
Server or delegate to one. In fact, a controversial part of the spec is that it treats the MCP 
server as both a resource server and an authorization server. This dual role adds significant 
complexity to the server design.

Of course, at this point, the human has not made any claim to the application. The human 
user authorizes the MCP, and the MCP interacts with the downstream application API. This 
creates a black box for the application. In order for the application to know which human 
user is making the request, the MCP server must forward identity claims in the form struc-
tured metadata or (preferably) as signed JWTs.

In addition, applications should be prepared to manage access for abusive or problematic 
behavior with granularity. If an AI agent is causing issues, blocking the agent entirely will 
impact all the human users on the other end of the transaction. The solution is to require 
per-user tokens rather than blanket agent tokens, or implement scoped API keys that bind 
to both the AI agent and the human user.
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Finally, in regulated industries or other use cases where it’s imperative to know which spe-
cific users did specific actions, MCP clients should be required to include user attribution 
metadata (e.g., x-user-id, x-original-auth-sub) and to log this metadata downstream. The 
API should not accept ambiguous requests for sensitive operations without those details.

Abstracting and Validating API Calls
Another function of MCP servers is translating agent intents into actual API calls safe-
ly. An AI agent issues a request to the MCP server. The MCP server then calls the un-
derlying tool’s API and returns the result (or error) back to the agent in a standardized 
JSON structure.

For this to work reliably, several things need to be in place:

	 Action templating: The MCP server defines a set of actions or tools it exposes. 
Each action has a template for the API call(s) it performs. The MCP server 
manages the configuration of these mappings. Some MCP servers may even 
allow dynamic discovery of actions via a manifest.

	 Input validation: Before calling the real API, the MCP server should validate 
the parameters an agent provided. Since the agent is generating these from 
possibly natural language reasoning, there’s room for error. This prevents the 
tool API from receiving a bad payload which could cause unintended effects if 
not properly sanitized. It also provides immediate feedback to the agent which 
can then correct its usage.

	 Schema enforcement: The MCP specification itself likely defines a schema 
for each message, built on JSON-RPC 2.0. An MCP server should reject 
malformed requests at the protocol layer. Additionally, the semantics of each 
action are defined by the server – e.g., which params, what they mean, what 
result to expect.

	 Tool abstraction layer: A key benefit of MCP is that it decouples the agent 
from the specifics of each API, which requires ongoing maintenance. If the 
underlying API changes (new version, different parameters), the MCP server 
must adapt its implementation while keeping the agent-facing action 
consistent.

“MCP and A2A are rewriting the rules of computing. 
They turn rigid tools into a collaborative orchestra.”

Liat Ben-Zur, Author of “Rewrite the Rules: How to Lead, 
Influence, and Thrive in an AI Era”

https://liatbenzur.com/2025/04/15/unseen-computing-shift-ai-collaboration/
https://liatbenzur.com/2025/04/15/unseen-computing-shift-ai-collaboration/
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Response handling and error abstraction: Similarly, the MCP server should normalize re-
sponses and errors from the underlying API into the MCP’s standard format. If the tool API 
returns a 404 Not Found, the MCP server might translate that into an MCP error object in-
dicating the action failed because an item was not found. This is crucial for agent reasoning: 
the agent only understands what the MCP protocol conveys. A poorly implemented MCP 
server might pass raw error messages that confuse the agent’s language model. A well-im-
plemented one will catch exceptions and convert them to informative, structured errors or 
messages the agent can parse or even reason about.

“The idea of the MCP is to standardize… but deviation 
and new standards tend to crop up quickly.”

Kristopher Sandoval, Technical Evangelist

Observability and logging: The orchestration role of the MCP server makes it the ideal 
vantage point for monitoring agent-tool interactions. For enterprises deploying AI agents, 
observability is paramount – you need to track what the agent is doing for both debugging 
and auditing. MCP servers should implement robust logging of:

	 Each action request from an agent (timestamp, requesting agent identity, 
action name, parameters).

	 Outgoing API calls to the third-party service (endpoint, maybe sanitized 
payload, response status/time).

	 Responses or errors returned to the agent.

	 Authorization events (token issued, refreshed, revoked).

By logging these, if an agent misbehaves (e.g., spams an API with many calls or uses an API 
in an unintended way), engineers can trace the sequence of events. It also aids in error re-
covery: if an agent consistently fails on a certain action due to an unhandled edge case, the 
MCP logs will show that pattern, and developers can improve either the agent’s prompt or 
the MCP server’s handling.
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Resilience and error recovery: Agents operate continuously and without direct supervi-
sion, so MCP servers should incorporate resilience patterns:

	 Rate limiting and backpressure: If an agent goes into a tight loop and 
bombards the MCP server with requests, the server should detect this (e.g., too 
many calls in a short time) and throttle or even temporarily block to protect 
the backend API from overload. Unlike human users, an AI might inadvertently 
DoS an API if something goes wrong in its logic.

	 Caching responses: For read-heavy tools, caching can both improve 
performance and mitigate unnecessary load. If an agent asks for the same 
info repeatedly due to lack of memory on the agent’s part, the MCP server can 
cache recent results for a short period.

	
	 Retry logic: Tools might fail due to transient issues (network hiccup, rate limit, 

etc.). An MCP server can implement retries or circuit breakers for certain errors, 
increasing the robustness of the agent’s experience. For example, if a payment 
API returns a 500 error, the server might wait a second and retry internally, 
instead of immediately propagating the failure to the agent.

	
	 Fallbacks: In some cases, the MCP server might even have fallback behaviors. 

If one data source is down, can it use an alternative? This is advanced usage, 
but not inconceivable for critical applications (imagine an agent that needs 
stock prices – if Yahoo Finance API is down, the MCP server could try an 
alternate source).

All of this new infrastructure needs to be coordinated with the API itself. If the MCP server 
has rate limiting capabilities to a certain threshold, the API needs to allow for a different rate 
limiting level. Access controls and payload responses need to align. And for most teams, the 
API itself will need hardening.

Agents are often headless, so user login steps may occur in a companion UI or delegated 
flow. You need to ensure your auth flows can:

	 Support asynchronous user consent and token exchange

	 Distinguish AI agents from human users

	 Enforce rate limits and scope boundaries accordingly

A key change: agent identity needs to be auditable. Not just what was done, but who au-
thorized it, which AI did it, and on what scope. If your logging doesn’t yet include that level 
of granularity, start there.
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AI Usage Patterns –  
Rethinking Rate Limits

Traditional API rate limiting strategies were designed with humans in mind, and tight rate 
limits made sense. AI agents, however, have no natural throttle. They can hammer an API 
with requests as fast as the network and computing allow, especially if stuck in a loop or 
working on a large task. Additionally, multiple AI agents can coordinate or inadvertently 
swarm an API in parallel. This necessitates a re-examination of rate limiting models to be 
more agent-aware. AI agents use APIs differently, including:

	 Concurrency: An AI agent might decide to fork into subtasks and do 10 things 
at once. For instance, a multi-agent system might spawn 5 agents, each calling 
an API concurrently. To the API, that might look like one user suddenly doing 
5x normal traffic simultaneously.

	 Volume over time: An agent could make a steady stream of requests with no 
breaks. Quotas may be set at the organization level, but a single agent could 
use the entire quota if not checked.

	 Access patterns: AI agents may have repetitive patterns (e.g., polling every 
minute, or iterating through a list of items rapidly), which can trigger rate 
limits that look for too many similar calls. Or an AI might burst irregularly – 
nothing for an hour, then 200 calls in a minute if a condition triggers it to act.

	 Unpredictability: Humans follow workflows that were designed by the app 
maker, so the sequence of API calls is somewhat predictable. Agents generate 
their own sequences. They might hit endpoints in orders or frequencies an 
API provider didn’t anticipate. For example, a human rarely requests the same 
record 50 times in a row, but an agent might if its loop fails to store the result.

“With great interoperability comes great responsi-
bility. MCP introduces powerful capabilities, but also 
complex new risks across infrastructure, observability, 
compliance, and external interactions.”

Katharina Koerner, AI Governance
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As a result, API owners need to adjust their policies to differentiate between human and AI 
consumers and apply appropriate controls. Controls do not necessarily need to be stricter, 
but instead more granular. Here are some considerations:

	 Tiered rate limits: Offer an “AI integration” tier with higher per-second 
limits but perhaps lower burst allowances or stricter behavior monitoring. Or 
conversely, limit AI agents to a lower rate unless they have proven need and 
reliability.

	 Concurrency limits per token: Ensure that any single agent identity can only 
have N outstanding requests at once. If an agent tries to exceed that, return 
errors or queue them. This prevents runaway parallelism.

	 Dynamic adjustment: Intelligent throttling where the system monitors usage 
patterns and if an agent starts hitting error responses (like many 429s or 5xx), it 
automatically slows down further requests from that agent to prevent things 
from worsening. Similarly, if an agent has been well-behaved, the system 
can allow a temporary burst beyond documented limits to accommodate an 
occasional spike.

	 Separate quotas for read vs write: This ensures the agent can fetch data 
freely but cannot overwhelm with modifications.

	 Safety valve limits: A “circuit breaker” that trips if any single client makes an 
absurd number of requests in a short time. This prevents bugs in agents from 
causing sustained harm.

	 Identification and analytics: If AI agents identify themselves, API providers 
can analyze their usage separate from human traffic and align behavior-based 
quotas, and access tiers.

Rate limiting in the agentic context must move from blunt instruments like “X calls per 
second” to more nuanced controls that consider the nature of the caller and the context of 
calls. Differentiating AI agents from human users allows APIs to enforce custom rate limits, 
rein in potentially misuse, while still enabling scalable use by agents.

“Any urgency you feel in this moment is intentionally 
manufactured to get you to expose your raw database and 
other digital resources you have already defined as APIs.”

Kin Lane, API Evangelist
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Preparing Your APIs for Agentic AI:  
Recommendations

So, what should API owners do today to future-proof their APIs for the rising tide of AI 
agents? Below are technically grounded recommendations at different levels (specifica-
tion, infrastructure, security) to ensure your APIs are ready for autonomous clients.

Strengthen and Leverage API Specifications

	 Keep your OpenAPI definitions accurate and up-to-date. Make spec 
updates part of your dev workflow and use tools to catch drift. Consider 
adopting a design-first approach for new APIs so that you think through the 
contract fully (which helps catch ambiguities that an AI might misinterpret) 
before coding. If you’re code-first, use automation to generate the spec and 
verify it. An accurate spec will likely be the primary way AI agents learn to use 
your API.

	 Provide machine-readable hints and descriptions. LLM agents parse text, 
so descriptive field names and endpoint summaries help. But also provide 
explicit constraints (min/max, regex) in the spec. Agents might pick up on 
a description “status must be one of [OPEN, CLOSED]” and avoid sending 
other values. Formalize your business logic in the spec or a companion rules 
document.

	 Include constraints in the spec: Specify data types, lengths, allowed ranges. 
If a field can only be one of a few values, use an enum in OpenAPI. If an 
endpoint requires a certain sequence (e.g., you must call /login before /data), 
document that thoroughly. AI might not always read prose, but if the API 
returns a specific error code or message when out of sequence, mention it. 
Structured hints like that can be caught and learned.

“We’re essentially revisiting the desktop software 
security model, which means we need to rebuild trust 
mechanisms for this new context.”

Kevin Swiber, API Strategist
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	 Version and document changes transparently. When you change your 
API, update the spec and highlight it in docs. Agents that have seen older 
examples need to be updated too. If you deprecate something, consider 
leaving a stub that returns a clear error message like “This endpoint is 
deprecated, use X instead.” An agent can read that and adjust. Some agent 
frameworks even parse error messages to adapt.

	 Use the spec to generate tests and even agent prompts. For example, 
you could generate example prompt snippets for agents from the spec (“To 
create a task, call the createTask action with parameters: ...”). Including such 
examples in your API documentation will help developers who are specifically 
integrating AI, and their agents can be primed with these examples, as they 
often perform better after seeing sample API usages.

	 Governance: create an “AI integration” focus in your API team. Just like 
mobile changed API access, AI will drive new changes. Create a backlog of “AI 
ergonomics” improvements for your API—things like adding an endpoint that 
returns a summary of data (so an agent doesn’t have to fetch and summarize 
in the model, costing tokens), or enabling partial response fields selection (to 
limit payload).

“We’re at the start of a networked agentic AI ecosys-
tem. Just like the early web, enterprises need foun-
dational guardrails — agent identity, authentication, 
discovery, and verifiable agent-to-agent (A2A) inter-
actions. Secure APIs and trust protocols will be key to 
driving real adoption and usage ”

Jackie Shoback, Managing Director, 1414 Ventures
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Adapt Infrastructure and Tools

	 Implement an MCP or agent gateway: If you anticipate a lot of AI agent 
usage, build an MCP server for your API to provide a controlled interface for 
agents. This can also serve human developers integrating AI – they use your 
MCP server or plugin rather than directly hitting the API. If you can’t build 
one, at least design your API so that others (or open-source communities) can 
easily wrap it into an MCP server. For example, avoid complex auth flows that 
can’t be automated.

	 Implement robust rate limiting and quotas with AI in mind. Are your rate 
limits suitable if one “user” is actually an AI making requests for thousands 
of humans? Adjust by providing higher limits to trusted integrators, with 
monitoring in place. Ensure your gateway emits informative responses 
(429 with Retry-After headers) and implement dynamic throttling. If possible, 
identify agent clients (via user-agent string, token, or a flag) and separate their 
traffic for analysis and control.

	 Enhance observability specifically for agent usage patterns. Set up 
dashboards/alerts for things like: spike in error rate for a single client, unusual 
traffic patterns (like hitting many endpoints in alphabetical order), or a 
normally quiet API suddenly getting hammered at 2 AM. Be proactive to 
prevent an agent from going rogue before it does damage or overwhelms 
your service.

	 Scalability and performance: Agents will add load. Block individual users 
so if one client tries to overuse, the overall system stays healthy. Use caching 
layers for expensive operations to serve repetitive agent requests efficiently. 
Consider enabling HTTP/2 or HTTP/3 so that agents using parallel calls will 
benefit from multiplexing and better throughput.

	 Provide sandbox and test data. Make it easy for developers to test their 
agents against your API without real consequences. This allows them to refine 
prompts and handling. If you can, provide a simulator where the agent can 
practice.

	 Offer webhooks or event streams. Agents often resort to polling if there is 
no better way. Polling means lots of calls to APIs. Offer push mechanisms so 
that agents can wait for notifications instead of incessantly checking. This can 
drastically reduce unnecessary API calls from agents.

	 Consider GraphQL or aggregated endpoints for complex queries. Agents 
can formulate GraphQL queries to get exactly what they need in one 
request. This can reduce call count. If GraphQL is too much, add custom 
endpoints that return all info an agent might typically need in one go (e.g., 
a /dashboardSummary endpoint that returns a bunch of related info that an 
agent would otherwise fetch via 5 separate endpoints).
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Security and Compliance Readiness

	 OAuth2.1 for all clients: If you still use API keys or basic auth, move to OAuth2.1 
with scopes. It enables fine-grained access control, delegation, and standard 
flows that tools (and agents) understand. With OAuth2.1, you can issue tokens 
with limited scopes for an agent, as opposed to a full admin key.

	 Scope down permissions: Create special roles or scopes for AI agents. For 
example, a “supportAI” role that can read cases and write comments, but not 
delete anything or change settings. Use the least privilege principle. If using 
JWT claims, include a claim that this token is for an AI and should not be 
allowed to do certain high-risk ops.

	 Audit logging: Turn on verbose audit logs for actions taken by AI agents. If the 
agent updates a record, annotate a field like “last_modified_by=AI_agent_X.” 
This will help later to analyze impact.

	 Implement output filters or monitors for sensitive data. If your API could 
potentially return sensitive data (PII, secrets), filter or redact such data at the 
API level unless specifically authorized. Alternatively, clearly label fields in 
responses that are sensitive, so an agent could be programmed to be careful 
with them.

	 Enforce validation on incoming data. An agent might generate slightly-off 
inputs (e.g., an enum value in the wrong case). Be forgiving where you can 
(e.g., case-insensitive matching) or at least return very clear error messages. 
Strict validation is good for security, but ensure your error messages guide the 
agent (e.g., “Field X must be one of [Open, Closed]” rather than just delivering a 
“400 Bad Request” message).

In essence, treat an AI agent as a new type of client – akin to how mobile was a new client 
a decade ago – and optimize for it. That means clarity, consistency, and safety in your API 
above all. By doing so, you not only make integration easier for AI developers, but you also 
improve the API for everyone.

By implementing these recommendations, you’ll make your enterprise APIs far more 
ready for the agentic AI era. You’ll reduce integration friction (through better specs and 
design), ensure stability and performance (through agent-aware limits and monitoring), 
and guard against unintended consequences (through robust validation, oversight, and 
alignment mechanisms). As AI agents move from hype to everyday tools, enterprises that 
have prepared their APIs for this shift will enable powerful new automations and part-
nerships, while those that haven’t may find their APIs misused or bypassed in favor of 
more AI-friendly alternatives. The time to act is now: harden your API contract, embrace 
agent-oriented design, and put guardrails in place – so you can confidently welcome your 
new autonomous clients.
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Glossary

A
Access Token: A short-lived credential 
(often a JWT) that grants the bearer 
permission to call protected API endpoints 
within certain scopes.

Aggregated Endpoint: An API endpoint 
that returns multiple related resources in a 
single call—e.g., a /dashboardSummary—to 
reduce the number of requests an agent 
must make.

Agent Prompt: The natural-language or 
structured instruction given to an AI agent, 
often including context and examples of 
API calls it should make.

Agentic AI: AI systems (often based 
on large language models) that can 
autonomously perform multi-step tasks by 
orchestrating actions—such as making API 
calls—without human intervention.

API Contract: The formal agreement—often 
expressed in an OpenAPI spec—defining an 
API’s endpoints, request/response shapes, 
behavior, and error handling.

API Drift: The gap that grows over time 
between an API’s actual behavior and its 
documented spec—leading agents to 
call deprecated or changed endpoints 
incorrectly.

API Gateway: A proxy layer that sits in 
front of APIs, handling authentication, rate 
limiting, routing, and observability in a 
centralized way.

Audit Logging: Recording detailed, 
immutable logs of every API action—
who (agent/user), when, what endpoint, 
parameters, and result—for compliance and 
debugging.

Authorization Server: The OAuth 
component responsible for authenticating 
users or agents, obtaining consent, and 
issuing access and refresh tokens.

B
Backpressure: A mechanism where, under 
high load, the API signals clients (or MCP 
servers) to slow down—often by returning 
429s or by queuing requests.

C
Caching: Storing recent responses (e.g., GET 
results) to serve repeated agent requests 
quickly and reduce backend load.

Concurrency: The number of simultaneous 
requests allowed for a given client or token; 
a concurrency cap prevents agents from 
spawning runaway parallel calls.

Critic Model: A secondary AI that reviews or 
“critiques” an agent’s proposed actions or 
outputs—e.g., to catch policy violations or 
potential side effects before execution.

D
Deprecation: The process of marking an 
API endpoint, parameter, or version as 
obsolete, signaling clients (and agents) 
to migrate to newer alternatives while 
maintaining backward-compatibility for a 
transition period. 
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DDoS / DoS:
	 DoS: Denial of Service—overloading 

a service with requests from one 
client.

	 DDoS: Distributed DoS—from 
multiple clients or agents acting in 
concert.

F
Field Selection (Partial Responses): A 
mechanism allowing clients or agents 
to specify which fields they want in the 
response payload, minimizing data transfer 
and parsing work.

G
GraphQL: A query language and runtime 
for APIs that lets clients define exactly the 
structure of the data they need—often 
used to aggregate related resources in one 
request and avoid over- or under-fetching.

H
HITL (Human in the Loop): A review step 
where a human reviews or authorizes 
critical agent actions—used when full 
automation carries unacceptable risk.

HTTP 200 / 4xx / 429 / 500:
	 200: Success status code.
	 4xx: Client error (e.g., 400 Bad 

Request, 404 Not Found).
	 429: Too Many Requests (rate limit 

exceeded).
	 500: Server error. 

Agents must interpret these codes 
correctly—e.g., treat 429 as a throttle 
signal.

HTTP/2: The second major version of the 
HTTP protocol, introducing multiplexed 
streams over a single connection, header 
compression, and improved performance 
for parallel API calls.

HTTP/3: The third HTTP version, built 
on the QUIC transport protocol, offering 
faster connection establishment, built-in 
encryption, and better resilience to network 
changes.

I
Identity Claims: Metadata within a JWT 
or HTTP headers (e.g., sub, x-user-id) that 
assert who (user or agent) is making a 
request.

J
JWT (JSON Web Token): A compact, 
URL-safe token format that carries signed 
(and optionally encrypted) JSON claims, 
commonly used as OAuth access tokens 
and to convey identity metadata.

JSON-RPC: A lightweight, text-based 
remote procedure call protocol (using 
JSON) that defines how to structure 
requests and responses—forming the 
backbone of MCP messaging.

L
Least Privilege: A security principle: grant 
only the minimal scopes or permissions 
necessary for an agent (or user) to perform 
its job, limiting blast radius if compromised.

M
MCP (Model Context Protocol): An open 
standard that defines how AI agents 
(“hosts”) interact with tools and services 
(“servers”) via a uniform JSON-RPC 
interface, enabling policy enforcement, 
input validation, and observability.

MCP Client: A library or module embedded 
in the agent that formats action requests 
into MCP’s JSON-RPC messages and 
handles responses.

MCP Host: The component (usually the 
AI agent or orchestrator) that issues MCP 
requests for actions, passing in context and 
parameters.
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MCP Server: The adapter layer wrapping an 
existing API: it accepts MCP calls, enforces 
policies (rate limits, scopes), translates 
them into actual API requests, and returns 
normalized results.

O
Observability: The practice of 
instrumenting APIs and MCP servers 
with metrics, logs, and traces so you can 
monitor agent usage patterns, errors, and 
performance in real time.

OAuth 2.1: The latest OAuth standard that 
mandates secure flows (including PKCE), 
refresh tokens, and improved security 
defaults for authorizing clients (human or 
agentic) to access protected APIs.

OpenAPI / OAS: A machine-readable 
standard for describing RESTful APIs 
(endpoints, parameters, schemas, 
responses), which agents use to discover 
and structure calls.

P
PKCE: An extension to OAuth’s 
authorization code flow that prevents 
interception attacks by requiring a 
cryptographic challenge/verifier pair during 
the token exchange.

Polling: A client repeatedly asking an API 
for updates (e.g., every few seconds), which 
can be costly at scale—agents often resort 
to polling when no push mechanism exists.

Prompt Injection: Attacks where malicious 
inputs are embedded in prompts (or API 
parameters) to alter agent behavior or 
bypass safety guardrails.

R
Rate Limiting: Controls that cap the 
number of API requests per time unit (per 
user, per token, or per agent) to protect 
backend services.

Refresh Token: A long-lived credential 
used to obtain new access tokens once 
the original access token expires, without 
requiring user re-authentication.

Resource Server: The API endpoint(s) that 
host protected resources; they validate 
incoming access tokens and enforce scope-
based access control before serving data.

Retry Logic: Automatic client or server 
logic that retries transient failures (e.g., 
network hiccups or 5xx errors) according to 
backoff policies.

Retry-After Header: An HTTP response 
header (typically in a 429 or 503 response) 
indicating how long a client should wait 
before retrying the same request.

S
Sandbox Environment: An isolated test 
instance of an API (often with mock or 
anonymized data) where agents can safely 
exercise calls without impacting production 
services.

Schema Validation: Automated checking 
of request or response payloads against the 
data types, required fields, and constraints 
defined in an OpenAPI spec (or JSON 
Schema).

Scoped API Key: A credential (token or API 
key) limited to specific operations or data 
sets, binding the key to certain scopes for 
least-privilege access.

SDK (Client Library): A software 
development kit or code library provided 
(or generated from an OpenAPI spec) 
to simplify integration with an API—
wrapping raw HTTP calls in native language 
constructs.
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Server-Sent Events (SSE): A one-way 
streaming protocol over HTTP where the 
server pushes real-time event data to the 
client—useful for live updates without 
polling.

Service Level Agreement (SLA): A formal 
contract between a service provider and 
consumer that defines expected availability, 
performance metrics, and remedies or 
penalties if those targets aren’t met.

Service Level Objective (SLO): A specific 
performance or availability target (e.g., 
“99.9% uptime”) within an SLA, used to 
measure and drive reliability improvements.

T
Token Exchange: The process of swapping 
one OAuth credential for another (e.g., 
exchanging an authorization code for 
an access token, or an access token for a 
refresh token).

Tool Abstraction: Hiding the complexity 
of underlying APIs behind higher-level 
“actions” or templates (as in MCP), so 
agents can operate on business terms 
rather than raw endpoints.

Tool Poisoning: When an agent’s training 
data includes malicious or outdated tool 
descriptions/specs, leading it to generate 
harmful or incorrect API calls.

V
Versioning: The practice of assigning 
distinct version identifiers (e.g., v1, v2) to an 
API’s changes, enabling clients and agents 
to adopt new features predictably while 
preserving older functionality.

Verifier Chain: A sequence of automated 
checks (schema validation, policy 
enforcement, critic model) that each 
action passes through to ensure safety and 
correctness.

W
Webhook: A push-based mechanism 
where the API provider sends an HTTP 
callback to a client (or agent) when events 
occur, reducing the need for polling.

X
x-original-auth-sub: A header carrying 
the subject claim (sub) from the original 
user authentication token, so downstream 
services know which human authorized the 
agent’s request.

x-user-id: A custom HTTP header that 
MCP servers or APIs use to forward the 
originating human user’s identifier, 
enabling per-user attribution of agent 
actions.
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