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Agenda

Transforming specs
into Agent Brains.

Next-generation
versioning and
Scalar UL.

The Evolution of
OpenAPI 3.1 & Spring
Boot 4.

Unifying the ecosystem
with springdoc-openapi.
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The Role of OpenAPI in Modern Architecture

. . y
n Design & Develop

e Interoperability
e Updates and Changes
« Efficient Development

ks X N\
a Publish & Consume

» Onboarding and Learning
» Promoting Adoption
» Understanding and Integration

rd "N //

/

> & N

Secure & Monitor

e Compliance and Standards
» Preventing/Reducing Errors
» Troubleshooting

|
9 74

OpenAPl is no longer just documentation; it is the machine-readable contract driving the entire API lifecycle. "!

S
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OpenAPI: The Blueprint of Modern Connectivity

openapi:
info:
title: OpenAPI definition
version: v8
servers
url: http://demos.springdoc.org/demo-spring-boot-3-w
description: Generated server url
tags |
name: store '
description: the store API
paths:
/store/order:
post:
tags:
store
summary: Place an order for a pet
description: Place a new order in the store
operationId: placeOrder
requestBody:
content:
application/xml:
schema:
$ref: '#/components/schemas/Order'
application/json:

schema: i

$ref: '#/components/schemas/Order'
application/x-www-form-urlencoded:
schema:
$ref: '#/components/schemas/Order
required: true
responses:
'200":
description: successful operation
ontent:

- components

OpenAPI definition
(010 Jors s

webhooks

Servers

[http://demos.springdoc.org/demo-spring-boot-s-webmvc aus NZ ]

store the store API

POST /store/order Place an order for a pet

/store/order/{orderId} Find purchase order by ID

BISNS /store/order/{orderId} Delete purchase order by ID

GET /store/inventory Returns petinventories by status
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Unified History, One Ecosystem, Continuous Evolution

TIME ; ; - ; ' ; ; : ; : ' ~
2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026+
” /, s e N
eb — “w— «—Z@ﬁ@% ‘\\26/;
= i MAR 2014 NOV 2018 SEP 2021 SEP 2023 SEP 2025 2026+
Latest
(non-LTS)
| : , - I —— = > 7. »
SPRING | - “‘@?—“
FRAMEWORK APR 2014 NOV 2018 ‘ REESRE NOV 2024  NOV 2025 2026+

& BOOT — .
“ DAntIn 0
| Boot 1.0 Boot 2.x ] Boot 3.x Boot 3.4 Boot 4.0 Ev%?:t'ircl:%

OPENAPI 3.1
FEB 2021

OPENAPI 3.2

SWAGGER 2.0 OPENAPI 3.0
= SEP 2025

2014 JUL 2017

8

GROWING
ECOSYSTEM

v OPENAPI

SPEP & ECOSYSTEM

Tools, Gewwstors,
Volunilers, &
API-First Future

/ 1. JAVA LTS = 2. SPRING », 3. OPENAPI

‘_i 5 STABILITY - PERFORMANCE - INNOVATION ALIGNS - ADAPTS - ACCELEBATES ﬂ\‘x STANDARDIZES - CONNECTS - EMPOWERS

= Every 3 years, a new LTS sets the foundation Spring evolves with Java, delivering a powerful, 7&|‘\. OpenAPI enables API-first design, collaboration,
for the entire ecosystem. productive, and enterprise-ready platform. and innovation across all platforms.

SAME JOURNEY. STRONGER TOGETHER. BUILDING THE FUTURE.
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OpenAPI 3.1: The Paradigm Shift

|:_|E Allowed request body for all HTTP methods

Added multipart/form-data support for encoding
object

Path Item parameters must be defined

Removed definition of some formats e.g. byte,

binary

‘é Responses are now optional

type
integer
integer
rumbier
rumber
string
string
shring
boolaan
string
string

string

OpenAPI 3.0.3

format Comments
int32 signed 32 bits
inte signed 64 bits (ak.a lang)
Tloal
doub Le
byte basefd encoded characters
b inery any sequence of octets
date As defined by full-date - RFC3339
flawte T ime 13 dEfinEd hy date T ime RFC2329
password A& hint to Uls to obscure input
Because of |SON schema not all form:

OpenAPI 3.1

type Fformat Comments
integer int32 signed 32 hits
intepor inlod signed 64 bits (a.k.a long)
number float
numbor double
string password A hint to Uls to obscure input.

it extensions are specified anymore
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The Arrival of Spring Boot 4

Release & Reach Performance
GA on November 20th, 2025. Enhanced startup speeds
The most widely used Java and richer cloud-native
framework globally. capabilities.
Safety & Resilience API Native
Null Safety implemented via Built-in API versioning to
Jspecify. Built-in system streamline lifecycle
resilience. management.

* Spring Boot 3.5: End of Free Support (June 2026) SPRING (#) 2026



The SpringDoc Ecosystem by the Numbers

'300M+ 187K+ 3700+

Total Events/Downloads Dependent Repositories GitHub Stars
(Q1 2026 alone)

. - . — -

~

\

Community Drive Enterprise Adopters

&, RedHat NETFLIX oORACLE

o"*"o
'AMERICAN 4 o

EAPRESS

GOV.UK

+ 105 contributors
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Core Ecosystem Integrations

</>
DEE
Language GraalVM:
Support: Deep Native Image
Java, Kotlin, Support
Groovy

Security:
Spring Security &
Authorization Server
integration

Servers
Supports for
Reactive and
Servlet stacks

(Fo0)

Observability: Gateway: Serverless:
Native Actuator Spring Cloud = SpFring (?loud
integration R Gateway native L unction

€ :} support i’!. deployments
CI/CD: Structure:
Offline generation Multiple API groups
natively during per single
integration tests application
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SpringDoc OpenAPIl Modules Dependency Architecture

A visual reference for Spring / Java ecosystems
f Springdoc-openapm

(Swaggerui\ [~ Scalar | (" spingai (Swaggerui \ (" Scalar \ [ spingai

springdoc-openapi- springdoc-openapi- springdoc-openapi- springdoc-openapi- springdoc-openapi-
startesr(-:\;vl:l:mvc- starter-webmvc-mcp starter-webflux-ui stanzr(;:;caa?flux- starter-webflux-mcp

d R

springdoc-openapi-
starter-webmvc-ui

springdoc-openapi-starter-webmvc-api springdoc-openapi-starter-webflux-api

For Servlet projects (Spring-webmvc) For Reactive projects (Netty / Spring-webflux)

@Nettg

springdoc-openapi-starter-common

spring-boot-autoconfigure swagger-core-jakarta
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APl Documentation Modernization with Scalar

: Developer-First
</ > Built by engineers frustrated |9
g'o'% with traditional docs.
[@=) Modern, highly readable UI. i
__J./{t?
7
Lightweight
Integration
o & Lo CDN-based integration
model for effortless setupj )

High-Performance

Optimized rendering that
easily handles massive API

specs without Ul lag. / /
/.

Get all planets

Create 3 planet

Get a planet

Updste a planet

Delete a planet

Uplead image to planet
' Webhooks
> Models

POST

Create a User

]

flntegrated API Testing J
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Let’s See it in Action!



Framework-Level API Versioning Strategies

One consistent approach, zero custom routing boilerplate.

Path Segment Versioning Request Header Versioning
. . .
GET /api/vl/articles \\_{ HTTP Headers
| GET /api/v2/articles X-API-Version: 2

i NN

?

Spring-Boot 4

Query Parameter Versioning Q | | Media Type Versioning |}}>
( —
\ /r‘esour‘ce 7ver\310n 2 Content Negotlatlon
N | Accept:

4

2 -~

~— .../resource?version=2 appllcatlon/vnd api.v2+json f
o] LN 72,
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Let’s See it in Action!



From REST APIs to Al Agents -

Human-in-the-Loop
(HITL) Guardrails

WY

\

N

\‘\\\ \\\

The MCP

The Contract: Tool Adapter
OpenAPI
Auto-Discovery

The Foundation:
Spring Framework
& Spring Al

& Descriptions

Transforming static OpenAPI documentation into a dynamic,

machine-executable Model Context Protocol (MCP) tool registry.

#l Al Agents
4 (Robots)
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The ‘Black Box’ Problem

The Hallucination Risk: API Barrier
What happens if the LLM
hallucinates a payload or guesses
a non-existent endpoint?

, @ GET /users

2\

dl///'
The Destructive Risk: / )\

How do you stop an

— & DELETE /api/users/{id}

N\

autonomous agent from | The Enterprise Fix: e——pe—— A‘VI

mutating critical production Blind auto-exposure is a non-starter.

state? Production requires Granular
Exclusions, Semantic Overrides, and
Real-time Traceability. |
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The Paradigm Shift: From Human Docs to Machine Brains

Classic Spring Boot

o >
5| | D
3 | {}

Primary Audience:
Frontend Developers

Document Purpose:
“Try it out” in browser

Delivery Format:
Swagger Ul / HTML Docs

Al Era Spring Boot

\/

Autonomous LLM Agents

8@?@ Q Primary Audience:

7

!

N4

Tool Discovery & Execution

{@ Document Purpose:

NV

MCP

7 Delivery Format:

b </>! [ JSON Schema Tools

MCP (Model Context Protocol)

y
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The OpenAPI-to-MCP Bridge

N

e

£

s R N &
oA @k
P & B W S
Spring OpenAPI Tool Adapter : MCP Tool
Controllers Spec Layer Registry
\ g\ g \ g |\
OpenAPI Field MCP Concept
operationld Tool Name
description Tool Description
requestBody Input Schema
» security Authorization Policy

¢ 3

LLM Execution
(Claude/Cursor)

o 4

Your existing OpenAPI specification is transformed dynamically into a machine-executable tool registry.
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Zero-Manual Schemas & Semantic Overrides

f N
Zero Manual Schema

1 (@ERestController | Springdoc scans standard

2 @Tag(name = "Users") // Groups tools automatically for the agent endpoints and generates

3 public class UserController { SRt Eehends auicaneally.

. J

4 @PostMapping("/users/{id}/activate") o

5 @McpToolDescription(

6 value = "Activate a user account. Requires valid '—AI Oiimideint;'

7 UUID. Do not use for password resets.", | P

8 name = "activate_user" ~ Standard OpenAPI docs are

9 ) | for humans;

10 public User activate(@PathVariable String id) { ... } GricploglDeseription
injects context-specific

i1 J boundary instructions directly

into the LLM's prompt.
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Enterprise Guardrails & Execution Routing

CEL [data s ‘ Execution
| 3§ Allowed
Al Execution
Request
Lo Lusas HTL . , ® Await Human
Checkpoint @2 Approval
1 Safe vs. Mutating 2 HITL Default 3 Granular Control
By default, GET/HEAD/OPTIONS Calling a mutating tool returns a Override safety dynamically via
context.setSafeEndpoint(Boolean).

are Safe. All other methods are JSON payload:
treated as Mutating. {'requires_human_approval': true}
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Developer Telemetry:
The Al Health Dashboard

1 2 3
Read vs. Write Ratio 1 3 9 O/ 6
i 5% ms
Write (Mutating):
43 calls Tools Inventory Success Rate Avg Response
./
L;'/‘
@ Active Tools Health
Tool Name Status Trend
P
/ 1 list_users @ Healthy \/\’\ 3ms
Read (Safe):
62 calls .
2  delete_book (@ Approval Required |
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Context Window Protection
& Latency Attribution

Latency Attribution Context Window Protection
!
| {
| Total: 6ms 3 "data": {
: "name": "cov",
Overhead: 4ms | { A Response: 2.1 KB (~538 tokens) J
—— 2ms 5| 4ms > ‘ ";;;Ze " »w '
| }
| }
|
L\ ) |
. | B /)
Isolate pure REST backend execution time from | Context Window Protection: Auto-warns when
JSON mapping and MCP server overhead. massive payloads eat up LLM context, prompting

the creation of lightweight DTOs.

SPRING (£} 2026



SPRING (£) 2026

Let’s See it in Action!



Architecting the Al Native Backend

(f\> Spring Boot 4

Evolution for modern distributed systems.

API as Contracts
Machine-readable contract for automation.

& Full Lifecycle Role in Architecture
& Protocol for Automation
& Not just Docs, a Machine-Readable Contract

& Faster Startup & Cloud Native
& Built-in API Versioning
& Stronger Null Safety

One Source
of Truth

The bridge connecting
human-readable docs &
Al automation.

Al Empowered Safe & Observable

API Specs turned into Al toolsets. Trusted execution and continuous monitoring.
& APIs Transformed into Al-Accessible Tools & Prevent Unsafe API Calls

& APIs = MCP Tools for LLM Agents & Introduce Guardrails & Approvals

& Automated & Al-Powered Systems & Dashboards for Tracking Al Usage
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