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hat i ?
What is MCP:

44 MCP (Model Context Protocol) is an open standard
for connecting Al agents to external services

* Created by Anthropic in 2024
* Currently, it is part of the Linux Foundation (Agentic Al Foundation, AAIF)

D

https://modelcontextprotocol.io/
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What is MCP?
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MCP servers

* There are plenty of MCP servers available, e.g.:
- Filesystem MCP Server:

Find more on the

https://github.com/modelcontextprotocol/servers/ official MCP registry

- GitHub MCP Server: L
https://github.com/github/github-mcp-server

~ Docker MCP Server: 9
https://github.com/docker/hub-mcp/ %)

- Context7

https://github.com/upstash/context?

sssssssssssssss

https://github.com/mcp



https://github.com/modelcontextprotocol/servers/
https://github.com/github/github-mcp-server
https://github.com/docker/hub-mcp/
https://github.com/upstash/context7
https://github.com/mcp
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Implementing an MCP server
 MCP provides different official SDKs for building MCP servers

BR edl)
S &

Java

https://modelcontextprotocol.io/docs/sdk
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Implementing an MCP server
* Why Java?

Average Latency Comparison (milliseconds)

https://www.tmdevlab.com/mcp-server-performance-benchmark.html



https://www.tmdevlab.com/mcp-server-performance-benchmark.html

Implementing an MCP server

@java-sdk https://java.sdk.modelcontextprotocol.io/latest/

@ SPrNG  https://docs.spring.io/spring-ai/reference/api/mcp/mcp-overview.htmi

la"tl

https://docs.quarkiverse.io/quarkus-mcp-server/dev/index.html
QUARKUS

“ https://micronaut-projects.github.io/micronaut-mcp/latest/guide/

MICRONAUT®


https://java.sdk.modelcontextprotocol.io/latest/
https://docs.spring.io/spring-ai/reference/api/mcp/mcp-overview.html
https://docs.quarkiverse.io/quarkus-mcp-server/dev/index.html
https://micronaut-projects.github.io/micronaut-mcp/latest/guide/

Choosing a Java stack for an MCP server

Dimension Java SDK Spring Al Quarkus Micronaut
Programming Builder API, explicit Annotation-based, Annotation-based, Annotation-based,
model wiring auto-configured build-time oriented compile-time metadata
Transport STDIO, HTTP STDIO, HTTP STDIO, HTTP, STDIO, HTTP
support WebSocket
Enterprise Minimal by default Best fit for Spring  Strong cloud-native Good, lighter
integration ecosystem stack enterprise stack
Main trade-off More manual wiring  Heavier stack, more More opinionated Smaller MCP
framework magic platform community/ecosystem
Choose it Maximum protocol Safest default for ~ Runtime efficiency You want a lean service
when... control and portability enterprise Java and ops features with low overhead

*Feature-based opinionated comparison (not a benchmark)



Java Day Istanbul - Implementing an MCP Server in Java

Case study: Selenium

6¢ Selenium is a browser automation library

wiae = (35 @ [ &0
Multi-language ava JS
e Cross-browser @ e e

* Open-source and community-driven since 2004

https://selenium.dev/
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Case study: Selenium
* Why Selenium?

WebDriver driver = new ChromeDriver();
driver.get("https://modelcontextprotocol.io/");
driver.findElement(By.tagName("body")).getText();

driver.quit();

Tool Description Parameters

open_browser Launches a new browser browser_name (string): The name of the
instance browser to open (e.g., "chrome", "firefox")

navigate url Navigate the browser to url (string): The complete URL to navigate to
a specified URL (e.g., https://example.com)

get browser text Readthevisible textof -
the entire page

close browser Closes the browser -
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Case study: Selenium

Al agent

Claude, Gemini, ...

Tool contract

open_browser,

\_havigate_url,

4 )
Tool adapter

\ 4

-

Java SDK, Spring Al,

\_ Quarkus, Micronaut )

\ 4

\
Browser manager

Selenium code

AT

In general, we should keep
business logic separate from
the MCP adapter and the rest
becomes replaceable
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Case study: Selenium

44 Context engineering: the art and science of
shaping context-aware Al systems

https://github.com/bonigarcia/context-engineering



https://github.com/bonigarcia/context-engineering
https://github.com/bonigarcia/context-engineering/tree/main/ch04/java
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Case study: Selenium — Browser manager ", §
) % N
Tool Description Parameters 6 "
open_browser Launches a new browser browser_name (string): The name of the

instance browser to open (e.g., "chrome", "firefox")

public class BrowserManager {
private WebDriver driver;

public BrowserResult start(String browserName) {
if (driver != null) {
return BrowserResult.error("Browser is already open.");
by
try {
BrowserType type = BrowserType.from(browserName);
switch (type) {
case CHROME -> driver = new ChromeDriver();
case FIREFOX -> driver = new FirefoxDriver();
by
return BrowserResult.ok("Browser started successfully.");
} catch (IllegalArgumentException e) {
return BrowserResult.error("Unsupported browser:
} catch (Exception e) {
return BrowserResult.error("Error starting browser: " + e.getMessage());

+ browserName);

}


https://github.com/bonigarcia/context-engineering/tree/main/ch04/java
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Case study: Selenium — Browser manager
\ %
Tool Description Parameters
navigate url Navigate the browser to url (string): The complete URL to navigate to \
a specified URL (e.g., https://example.com)

public class BrowserManager {

/] ...

public BrowserResult navigate(String url) {
if (driver == null) {
return BrowserResult.error("Browser not started.");
}

try {
driver.get(url);

return BrowserResult.ok("Navigation successful.");
} catch (Exception e) {
return BrowserResult.error("Error navigating: " + e.getMessage());

}

/] ...


https://github.com/bonigarcia/context-engineering/tree/main/ch04/java
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Case study: Selenium — Browser manager <&
Tool Description Parameters

get browser_ text Read the visible text of -
the entire page

public class BrowserManager {

/] ...

public BrowserResult readText() {
if (driver == null) {
return BrowserResult.error("Browser not started.");
}

try {
String text = driver.findElement(By.tagName("body")).getText();

return BrowserResult.ok(text);
} catch (Exception e) {
return BrowserResult.error("Error reading page: " + e.getMessage());

}

/] ...


https://github.com/bonigarcia/context-engineering/tree/main/ch04/java
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Case study: Selenium — Browser manager <&
Tool Description Parameters

close browser Closes the browser -

public class BrowserManager {

/] ...

public BrowserResult close() {
if (driver == null) {
return BrowserResult.error("Browser not started.");
}
try {
driver.quit();
return BrowserResult.ok("Browser closed successfully.");
} catch (Exception e) {
return BrowserResult
.error("Error closing browser:

+ e.getMessage());
} finally {
driver = null;

}


https://github.com/bonigarcia/context-engineering/tree/main/ch04/java
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Case study: Selenium — Java SDK

plugins {
id 'java'
id ‘'application’
}
application {
mainClass = 'io.github.bonigarcia.ce.McpSeleniumServer'
}
tasks.jar {
duplicatesStrategy = DuplicatesStrategy.EXCLUDE
manifest {
attributes 'Main-Class': application.mainClass
}
from {
configurations.runtimeClasspath.collect { it.isDirectory() ? it : zipTree(it) }
}
}

dependencies {
implementation platform('io.modelcontextprotocol.sdk:mcp-bom:1.1.1")
implementation 'io.modelcontextprotocol.sdk:mcp’

implementation ‘'org.seleniumhqg.selenium:selenium-java:4.43.0' ﬁ
Gradle

0 java-sdk

~
. % \\\
\\\ c/- \\\
<dependencyManagement> \\d%} b
<dependencies> \ 6

<dependency> A
<groupId>io.modelcontextprotocol.sdk</groupId>¥
<artifactId>mcp-bom</artifactId>
<version>1.1.1</version>
<type>pom</type>
<scope>import</scope>

</dependency>

</dependencies>
</dependencyManagement>

<dependencies>
<dependency>
<groupId>io.modelcontextprotocol.sdk</groupId>
<artifactId>mcp</artifactId>
</dependency>
<dependency>
<groupId>org.seleniumhq.selenium</groupId>
<artifactId>selenium-java</artifactId>
<version>4.43.0</version>
</dependency>
</dependencies>

<build>
<plugins>

<plugin>
<groupId>org.apache.maven.plugins</groupId>
<artifactId>maven-shade-plugin</artifactId>
<version>3.6.2</version>
<!-- executions -->

</plugin>

</plugins> -
/ous1es Maven
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Case study: Selenium — Java SDK

public class McpSeleniumServer {

public static void main(String[] args) throws Exception {
BrowserTools tools = new BrowserTools();
var transportProvider = new StdioServerTransportProvider(
McpJsonDefaults.getMapper());

McpAsyncServer server = McpServer.async(transportProvider)
.serverInfo("mcp-selenium-server”, "1.0.0")
.capabilities(McpSchema.ServerCapabilities.builder().tools(true)

.logging().build())
.tools(tools.browserStart(), tools.browserNavigate(),

tools.readPageText(), tools.browserClose())
.build();

CountDownLatch keepAlive = new CountDownLatch(1);

Runtime.getRuntime().addShutdownHook(new Thread(() -> {

try {
server.close();

} finally {
keepAlive.countDown();
}
1)

// Block forever until the Java process is terminated .
keepAlive.await(); Java-Sdk
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Case stu y. seienium —Java
public class BrowserTools { \\<6 N
private final BrowserManager browserManager = new BrowserManager(); \\\

public McpServerFeatures.AsyncToolSpecification browserStart() {
final String browserNamergument = "browser_name";

McpSchema.JsonSchema inputSchema = new McpSchema.JsonSchema("object",
Map.of(browserNamergument, Map.of("type", "string",
"description”,
"The name of the browser to open. Supported values: 'chrome', 'firefox'")),
List.of(browserNamergument), null, null, null);
Tool tool = McpSchema.Tool.builder().name("open_browser").description(
"Launches a new browser instance. Supports Chrome and Firefox browsers™)
.inputSchema(inputSchema).build();

return McpServerFeatures.AsyncToolSpecification.builder().tool(tool)
.callHandler((exchange, args) -> {
String browserName = (String) args.arguments()
.get(browserNamergument);
var result = browserManager.start(browserName);
return Mono.just(McpSchema.CallToolResult.builder()
.addTextContent(result.message())
.isError(result.error()).build());
}).build();

} .
O java-sdk
// ... other tool specifications ...
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Case study: Selenium — Spring Al
g \ %
plugins { <dependencyManagement> \\\45 L
id 'java' <dependencies> \\\
id 'org.springframework.boot' version '4.0.5' <dependency> ] ) A
id 'io.spring.dependency-management' version '1.1.7' <groupId>org.springframework.ai</groupId> N
} <artifactId>spring-ai-bom</artifactId>
<version>2.0.0-M4</version>
dependencies { <type>p9m</type>
implementation 'org.springframework.boot:spring-boot-starter’ </de;ZEZZEZ;Tp0Pt</SCOpe>
implementation platform('org.springframework.ai:spring-ai-bom:2.0.0-M4") </dependencies>
}mplementat}on :org.spr}ngframework.al:sprlng-?l-starter-mcp-server' </dependencyManagement >
}mplementat}on org.sprlngframework:§pr1ng-we? ' <dependencies>
implementation 'org.seleniumhqg.selenium:selenium-java’' ﬁGradle <dependency>
} <groupId>org.springframework.ai</groupId>
<artifactId>spring-ai-starter-mcp-server</artifactId>
</dependency>
<dependency>

<groupId>org.springframework</groupId>
<artifactId>spring-web</artifactId>
</dependency>
<dependency>
<groupId>org.seleniumhq.selenium</groupId>
<artifactId>selenium-java</artifactId>

\ @ </dependency>
; \ Spr|ng </dependencies>
<build>
<plugins>
<plugin>

<groupId>org.springframework.boot</groupId>
<artifactId>spring-boot-maven-plugin</artifactId>
</plugin>

</plugins> -
</build> MaVGn
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Case study: Selenium — Spring Al

@SpringBootApplication
public class McpSeleniumServer {

public static void main(String[] args) {
SpringApplication.run(McpSeleniumServer.class, args);

}

application.properties
spring.main.web-application-type=none
# Keep stdout clean for MCP stdio

spring.main.banner-mode=off
A o logging.console.enabled=false

Sprlng spring.ai.mcp.server.name=selenium-mcp-server

spring.ai.mcp.server.version=1.0.0

logging.file.name=./target/selenium-mcp-server.log
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Case study: Selenium — Spring
. \\\\c/f.&\‘\
@Service L U N
public class BrowserService { \\
private final BrowserManager browserManager = new BrowserManager(); A\
@1cpTool(name = "open_browser", description = "Launches a new browser instance. Supports Chrome and Firefox browsers")
public String startBrowser(
@cpToolParam(description = "The name of the browser to open. Supported values: 'chrome', 'firefox’",
required = true) String browserName) {
return browserManager.start(browserName).message();
}
@McpTool(name = "navigate_url", description = "Navigate the browser to a specified URL. The browser must be started first")

public String navigate(
@VcpToolParam(description = "The complete URL to navigate to (e.g., https://example.com)", required = true) String url) {
return browserManager.navigate(url).message();

}

@VcpTool(name = "close browser", description = "Close the browser")
public String closeBrowser() {
return browserManager.close().message();

}

@VcpTool(name = "get browser text", description = "Read the visible text of the entire page")
public String readPageText() {
return browserManager.readText().message();

. &) spring
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[ ] N
Case study: Selenium — Quarkus
g \ %
\C/;, -

) <dependencyManagement> \‘&6 R\
plug}ns'{ ' <dependencies> A :

id 'java | I Gradle dependency>

id 'io.quarkus' version '3.34.3' <groupId>${quarkus.platform.group-id}</groupId> A
} <artifactId>${quarkus.platform.artifact-id}</artifactId> A

<version>${quarkus.platform.version}</version>

dependencies { <type>pom</type>

implementation enforcedPlatform("io.quarkus.platform:quarkus-bom:3.34.3") <scope>import</scope>

implementation "io.quarkiverse.mcp:quarkus-mcp-server-stdio:1.11.1" </dependency>

implementation "org.seleniumhq.selenium:selenium-java:4.43.0" </dependencies>
} </dependencyManagement>

<dependencies>
<dependency>

<groupId>io.quarkiverse.mcp</groupId>
<artifactId>quarkus-mcp-server-stdio</artifactId>
<version>1.11.1</version>

</dependency>

<dependency>
<groupId>org.seleniumhq.selenium</groupId>

"' <artifactId>selenium-java</artifactId>

<version>4.43.0</version>

</dependency>

</dependencies>
QUARKUS <build>
<plugins>

<plugin>
<groupId>io.quarkus.platform</groupId>
<artifactId>quarkus-maven-plugin</artifactId>
<version>${quarkus.platform.version}</version>
<extensions>true</extensions>
<!-- executions -->

</plugin>

</plugins> ™
Maven
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Case study. Selenium — Quarkus <5
\\ c- \\
\\\ /f& \\\
@ApplicationScoped \\6 k.
public class BrowserService { N
private final BrowserManager browserManager = new BrowserManager(); N
@Tool(description = "Launches a new browser instance. Supports Chrome and Firefox browsers")
public String open_browser(
@ToolArg(description = "The name of the browser to open. Supported values: 'chrome', 'firefox'")
String browser_name) {
return browserManager.start(browser name).message();
}
@Tool(description = "Navigate the browser to a specified URL. The browser must be started first") N
public String navigate_url( "

@ToolArg(description = "The complete URL to navigate to (e.g., https://example.com)")
String url) {

} return browserManager.navigate(url).message(); Q U A R K U S

@Tool(description = "Close the browser")
public String close_browser() {
return browserManager.close().message();

}

@Tool(description = "Read the visible text of the entire page")

public String get browser_text() {
return browserManager.readText().message(); ) ] ]
application.properties

}
quarkus.banner.enabled=false
¥ quarkus.log.console.stderr=true
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Case study: Selenium
— Micronaut

plugins {
id 'java'
id 'application'’
id 'io.micronaut.application' version '4.6.2'
id 'com.gradleup.shadow' version '9.4.1'

ﬁ Gradle

}

application {
mainClass = 'io.github.bonigarcia.ce.McpSeleniumServer'

}

micronaut {
version = '4.10.11"'

}

dependencies {
implementation 'io.micronaut.mcp:micronaut-mcp-server-java-sdk'
implementation 'io.micronaut:micronaut-jackson-databind'’
implementation 'org.seleniumhqg.selenium:selenium-java:4.43.0'
runtimeOnly 'ch.qos.logback:logback-classic'

e

MICRONAUT®

<parent> A Ko‘ \\\
N
<groupId>io.micronaut.platform</groupId> \\’:f K.
<artifactId>micronaut-parent</artifactId> \\QO R\
<version>4.10.11</version> \\\0 k.
<relativePath /> A %9\\
3 N
</parent> 53
\6
<properties> A

<exec.mainClass>io.github.bonigarcia.ce.McpSeleniumServer</exec.mainClass>
</properties>

<dependencies>

<dependency>
<groupId>io.micronaut.mcp</groupIld>
<artifactId>micronaut-mcp-server-java-sdk</artifactId>

</dependency>

<dependency>
<groupId>io.micronaut</groupId>
<artifactId>micronaut-jackson-databind</artifactId>

</dependency>

<dependency>
<groupId>org.seleniumhqg.selenium</groupId>
<artifactId>selenium-java</artifactId>
<version>4.43.0</version>

</dependency>

<dependency>
<groupId>ch.qos.logback</groupId>
<artifactId>logback-classic</artifactId>
<scope>runtime</scope>

</dependency>

</dependencies>

<build>
<plugins>
<plugin>
<groupId>io.micronaut.maven</groupId>
<artifactId>micronaut-maven-plugin</artifactId>
</plugin>
</plugins>

</build> MavenM
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Case study: Selenium — Micronaut

public class McpSeleniumServer A

public static void main(String[] args) {
Micronaut.build(args).mainClass(McpSeleniumServer.class).start();

}

application.properties

micronaut.mcp.server.transport=STDIO o ..
micronaut.mcp.server.info.name=mcp-selenium-server .. : e ,® o
micronaut.mcp.server.info.version=1.0.0 @ o, *°°, 00
micronaut.mcp.server.reactive=true ®e. u ceo g

. [ )
micronaut.banner.enabled=false Ooe’,, 00 O

. ° o ©
micronaut.server.enabled=false °® .0 e ©
logging.level.io.micronaut=ERROR e o

logging.level.root=ERROR

MICRONAUT®
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Case study: Selenium — Micronaut

@Singleton L
public class BrowserService { .

private final BrowserManager browserManager = new BrowserManager();

@Tool(description = "Launches a new browser instance. Supports Chrome and Firefox browsers")
public Mono<String> open_browser(
@ToolArg(description = "The name of the browser to open. Supported values: 'chrome', 'firefox'") String browser_name) {
return Mono.just(browserManager.start(browser name).message());

}

@Tool(description = "Navigate the browser to a specified URL. The browser must be started first")
public Mono<String> navigate_url(
@ToolArg(description = "The complete URL to navigate to (e.g., https://example.com)") String url) {
return Mono.just(browserManager.navigate(url).message());

}

@Tool(description = "Close the browser")
public Mono<String> close_ browser() {
return Mono.just(browserManager.close().message());

}

oo LN
@Tool(description = "Read the visible text of the entire page") ®ge° I:L.'. °e
public Mono<String> get browser_ text() { ® e
return Mono.just(browserManager.readText().message()); °

} ) MICRONAUT®
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ase study: Selenium — Debugging

npx @modelcontextprotocol/inspector java -jar mcp-server.jar

v @ MCPInspector x +

< c @ localhost

MCP Inspector v0.18.0
Transport Type
STDIO

Command

java

Arguments
-jar target/mcp-spring-ai-1.9.8.js
> Environment Variables
[0) Server Entry D) Servers File

> Authentication

> @ Configuration

2 e

Connected

= selenium-mcp-server

Logging Level

debug

System ©] o3 &

I© Resources [J Prompts » Tools

Tools

Clear

close_browser
Close the 5

navigate_url
N

be started first

gate the br

read_browser_text
visible

cpen_browser
nc

nce. Supports Chrome and

san

History
3. tools/list
2. logging/setlevel

1. initialize

0O Ping #

wSser must

/PMCP_PROXY_AUTH_TOKEN=betdb%627cb63b492a0b0559231b998bfe847da333a41a59ba147654809890c6#t00ls T

Sampling [ Elicitations [8 Roots ¢ Auth %1 Metadata

Q Select a tool

Select a tool from the list to view its details and run it

Clear Server Notifications

-0
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Takeaways

@ java-sdk ¢ Most direct and portable MCP implementation

 Safest default for mainstream enterprise Java teams

|1"r|

 Strong choice for cloud-native production workloads
QUARKUS

“ * Lightweight option with low runtime overhead

MICRONAUT®
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Get these slides at: Read this story at:
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