
Зачем было тащить

Undertow
Григорий
Кошелев

Контур

JPoint 2024, Москва



План

— Историческая справка
— Архитектура Undertow
— IO-intensive приложения
— Undertow + XNIO
— Производительность

и оптимизации

2



Историческая справка

2009

3

наши дни



Историческая справка

Undertow 1.0 — 10 февраля 2014

2009

4

наши дни

Undertow 1.0 — 10.02.2014



Историческая справка

Undertow 1.0 — 10 февраля 2014

2009

5

март 2013 наши дни

Undertow 1.0 — 10.02.2014



Историческая справка

WildFly 8.0 — 12 февраля 2014

2009 наши дни

https://www.wildfly.org/news/2014/02/12/WildFly8-Final-Released/ 6

Undertow 1.0 — 10.02.2014
WildFly 8.0 — 12.02.2014

https://www.wildfly.org/news/2014/02/12/WildFly8-Final-Released/


WildFly 8.0
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designed for maximum throughput and scalability, including 
environments with over a million connections. It supports 
non-blocking and blocking handlers, traditional and 
asynchronous servlets, and JSR-356 web socket handlers. It 
is highly customizable, with the ability for applications 
to implement nearly anything from dynamic request routing 
to custom protocols. It can also function as a very 
efficient, pure non-blocking reverse proxy, allowing 
WildFly to delegate to other web servers with minimal 
impact to running applications. This release adds numerous 
improvements including greater extensibility and enhanced 
security capabilities.
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HttpHandler
public interface HttpHandler {

/**
* Handle the request.
*
* @param exchange the HTTP request/response exchange
*
*/
void handleRequest(HttpServerExchange exchange)

throws Exception;
}
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HttpServerExchange
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HttpServerExchange
public HttpServerExchange dispatch(

final Runnable runnable) {
/* ... */

}

public HttpServerExchange dispatch(
final Executor executor,
final Runnable runnable) {

/* ... */
}
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HttpServerExchange
public Receiver getRequestReceiver() {

/* ... */
return new AsyncReceiverImpl(this);

}

public Sender getResponseSender() {
/* ... */
return new AsyncSenderImpl(this);

}
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HttpServerExchange
public Receiver getRequestReceiver() {

/* ... */
return new AsyncReceiverImpl(this);

}

public Sender getResponseSender() {
/* ... */
return new AsyncSenderImpl(this);

}
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AsyncReceiverImpl
public void receiveFullBytes(

final FullBytesCallback callback,
final ErrorCallback errorCallback) {

/* ... */
}
public void receivePartialBytes(

final PartialBytesCallback callback, 
final ErrorCallback errorCallback) {

/* ... */
}
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AsyncReceiverImpl
public void receiveFullBytes(

final FullBytesCallback callback,
final ErrorCallback errorCallback) {

/* ... */
}
public void receivePartialBytes(

final PartialBytesCallback callback, 
final ErrorCallback errorCallback) {

/* ... */
}
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AsyncReceiverImpl
exchange.getRequestReceiver().receiveFullBytes(
(ex, bytes) -> { /* ioThread */
/* bytes -> runnable */
ex.dispatch(runnable);

},
(ex, exception) -> {
ex.setStatusCode(StatusCodes.INTERNAL_SERVER_ERROR);
ex.endExchange();

}
);
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AsyncReceiverImpl
exchange.getRequestReceiver().receiveFullBytes(
(ex, bytes) -> { /* ioThread */
/* bytes -> runnable */
ex.dispatch(runnable);

},
(ex, exception) -> {
ex.setStatusCode(StatusCodes.INTERNAL_SERVER_ERROR);
ex.endExchange();

}
);
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AsyncReceiverImpl
exchange.getRequestReceiver().receiveFullBytes(
(ex, bytes) -> { /* ioThread */
/* bytes -> runnable */
ex.dispatch(runnable);

},
(ex, exception) -> {
ex.setStatusCode(StatusCodes.INTERNAL_SERVER_ERROR);
ex.endExchange();

}
);
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AsyncReceiverImpl
exchange.getRequestReceiver().receiveFullBytes(
(ex, bytes) -> { /* ioThread */
/* bytes -> runnable */
ex.dispatch(runnable);

},
(ex, exception) -> {
ex.setStatusCode(StatusCodes.INTERNAL_SERVER_ERROR);
ex.endExchange();

}
);
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HttpServerExchange
public Receiver getRequestReceiver() {

/* ... */
return new AsyncReceiverImpl(this);

}

public Sender getResponseSender() {
/* ... */
return new AsyncSenderImpl(this);

}
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AsyncSenderImpl
public void send(

final ByteBuffer buffer,
final IoCallback callback) {

/* ... */
}
public void send(

final ByteBuffer[] buffer,
final IoCallback callback) {

/* ... */
}
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AsyncSenderImpl
public void send(

final ByteBuffer buffer,
final IoCallback callback) {

/* ... */
}
public void send(

final ByteBuffer[] buffer,
final IoCallback callback) {

/* ... */
}
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AsyncSenderImpl
public void send(

final ByteBuffer buffer,
final IoCallback callback) {

/* ... */
}
public void send(

final ByteBuffer[] buffer,
final IoCallback callback) {

/* ... */
}
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AsyncSenderImpl.send()
do {

long res = channel.write(buffer);
written += res;
if (res == 0) {

this.buffer = buffer;
this.callback = callback;
/* ... */
channel.getWriteSetter().set(writeListener);
channel.resumeWrites();
return;

}
} while (written < total);
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AsyncSenderImpl.send()
do {

long res = channel.write(buffer);
written += res;
if (res == 0) {

this.buffer = buffer;
this.callback = callback;
/* ... */
channel.getWriteSetter().set(writeListener);
channel.resumeWrites();
return;

}
} while (written < total);
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AsyncSenderImpl.send()
do {

long res = channel.write(buffer);
written += res;
if (res == 0) {

this.buffer = buffer;
this.callback = callback;
/* ... */
channel.getWriteSetter().set(writeListener);
channel.resumeWrites();
return;

}
} while (written < total);
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AsyncSenderImpl.send()
do {

long res = channel.write(buffer);
written += res;
if (res == 0) {

this.buffer = buffer;
this.callback = callback;
/* ... */
channel.getWriteSetter().set(writeListener);
channel.resumeWrites();
return;

}
} while (written < total);
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AsyncSenderImpl.writeListener
public void handleEvent(final StreamSinkChannel ch) {
try {
long toWrite = Buffers.remaining(buffer);
long written = 0;
while (written < toWrite) {
long res = ch.write(buffer, 0, buffer.length);
written += res;
if (res == 0) { return; }

}
/* ... */

} catch (IOException e) {
/* ... */

}
}
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AsyncSenderImpl.writeListener
public void handleEvent(final StreamSinkChannel ch) {
try {
long toWrite = Buffers.remaining(buffer);
long written = 0;
while (written < toWrite) {
long res = ch.write(buffer, 0, buffer.length);
written += res;
if (res == 0) { return; }

}
/* ... */

} catch (IOException e) {
/* ... */

}
}
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AsyncSenderImpl.writeListener
public void handleEvent(final StreamSinkChannel ch) {
try {
long toWrite = Buffers.remaining(buffer);
long written = 0;
while (written < toWrite) {
long res = ch.write(buffer, 0, buffer.length);
written += res;
if (res == 0) { return; }

}
/* ... */

} catch (IOException e) {
/* ... */

}
}
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AsyncSenderImpl.send()
do {

long res = channel.write(buffer);
written += res;
if (res == 0) {

this.buffer = buffer;
this.callback = callback;
/* ... */
channel.getWriteSetter().set(writeListener);
channel.resumeWrites();
return;

}
} while (written < total);
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AsyncSenderImpl.send()
do {

long res = channel.write(buffer);
written += res;
if (res == 0) {

this.buffer = buffer;
this.callback = callback;
/* ... */
channel.getWriteSetter().set(writeListener);
channel.resumeWrites();
return;

}
} while (written < total);
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sun.nio.ch.SocketChannelImpl
public long write(

ByteBuffer[] srcs,
int offset,
int length) {

/* ... */
IOUtil.write(fd, srcs, offset, length, nd);
/* ... */

}
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sun.nio.ch.IOUtil
if (!(buf instanceof DirectBuffer)) {
ByteBuffer shadow = Util.getTemporaryDirectBuffer(rem);
shadow.put(buf);
shadow.flip();
/* ... */
buf = shadow;
/* ... */

}
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sun.nio.ch.IOUtil
if (!(buf instanceof DirectBuffer)) {
ByteBuffer shadow = Util.getTemporaryDirectBuffer(rem);
shadow.put(buf);
shadow.flip();
/* ... */
buf = shadow;
/* ... */

}
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sun.nio.ch.IOUtil
if (!(buf instanceof DirectBuffer)) {
ByteBuffer shadow = Util.getTemporaryDirectBuffer(rem);
shadow.put(buf);
shadow.flip();
/* ... */
buf = shadow;
/* ... */

}
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ru.kontur.vostok.hercules.util.
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ru.kontur.vostok.hercules.util.
ByteBufferPool

exchange.getResponseSender().send(
buffer,
new io.undertow.io.IoCallback() {

@Override
public void onComplete(

HttpServerExchange exchange,
Sender sender) {

ByteBufferPool.release(buffer);
exchange.endExchange();

}
/* ... */

});
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ru.kontur.vostok.hercules.util.
ByteBufferPool

exchange.getResponseSender().send(
buffer,
new io.undertow.io.IoCallback() {

@Override
public void onComplete(

HttpServerExchange exchange,
Sender sender) {

ByteBufferPool.release(buffer);
exchange.endExchange();

}
/* ... */

});
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ru.kontur.vostok.hercules.util.
ByteBufferPool

exchange.getResponseSender().send(
buffer,
new io.undertow.io.IoCallback() {

@Override
public void onComplete(

HttpServerExchange exchange,
Sender sender) {

ByteBufferPool.release(buffer);
exchange.endExchange();

}
/* ... */

});
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io.undertow.server.protocol.http.
HttpRequestParser

public abstract class HttpRequestParser
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io.undertow.server.protocol.http.
HttpRequestParser

public abstract class HttpRequestParser

public class HttpRequestParser$$generated
extends HttpRequestParser
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io.undertow.server.protocol.http.
HttpRequestParser
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io.undertow.util.HttpString
/**
* An HTTP case-insensitive Latin-1 string.
*/
public final class HttpString implements

Comparable<HttpString>, Serializable {
private final byte[] bytes;
private final transient int hashCode;
/**
* For well known header to make comparison fast
*/
private final int orderInt;
private transient String string;
/* ... */
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io.undertow.util.HttpString
/**
* An HTTP case-insensitive Latin-1 string.
*/
public final class HttpString implements

Comparable<HttpString>, Serializable {
private final byte[] bytes;
private final transient int hashCode;
/**
* For well known header to make comparison fast
*/
private final int orderInt;
private transient String string;
/* ... */

161



io.undertow.util.HttpString
/**
* An HTTP case-insensitive Latin-1 string.
*/
public final class HttpString implements

Comparable<HttpString>, Serializable {
private final byte[] bytes;
private final transient int hashCode;
/**
* For well known header to make comparison fast
*/
private final int orderInt;
private transient String string;
/* ... */
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io.undertow.util.HttpString
0x41 A
0x42 B
0x43 C
0x44 D
0x45 E
0x46 F
...
0x57 W
0x58 X
0x59 Y
0x5A Z
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io.undertow.util.HttpString
0x41 A 0x61 a
0x42 B 0x62 b
0x43 C 0x63 c
0x44 D 0x64 d
0x45 E 0x65 e
0x46 F 0x66 f
...
0x57 W 0x77 w
0x58 X 0x78 x
0x59 Y 0x79 y
0x5A Z 0x7A z
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0x41 A 0x61 a
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io.undertow.util.HttpString
/**
* An HTTP case-insensitive Latin-1 string.
*/
public final class HttpString implements

Comparable<HttpString>, Serializable {
private final byte[] bytes;
private final transient int hashCode;
/**
* For well known header to make comparison fast
*/
private final int orderInt;
private transient String string;
/* ... */
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io.undertow.util.HttpString
/**
* An HTTP case-insensitive Latin-1 string.
*/
public final class HttpString implements

Comparable<HttpString>, Serializable {
private final byte[] bytes;
private final transient int hashCode;
/**
* For well known header to make comparison fast
*/
private final int orderInt;
private transient String string;
/* ... */
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io.undertow.util.HttpString
public static final HttpString ACCEPT

= new HttpString(ACCEPT_STRING, 1);

public static final HttpString ACCEPT_CHARSET
= new HttpString(ACCEPT_CHARSET_STRING, 2);

public static final HttpString ACCEPT_ENCODING
= new HttpString(ACCEPT_ENCODING_STRING, 3);
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io.undertow.util.HttpString
public static final HttpString ACCEPT

= new HttpString(ACCEPT_STRING, 1);

public static final HttpString ACCEPT_CHARSET
= new HttpString(ACCEPT_CHARSET_STRING, 2);

public static final HttpString ACCEPT_ENCODING
= new HttpString(ACCEPT_ENCODING_STRING, 3);
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