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[java] view plaincopy

package netty.in.action;

public class Worker {

public void doWork() {

Fetcher fetcher = new MyFetcher(new Data(1, 0));
fetcher.fetchData(new FetcherCallback() {

@Override

public void onError(Throwable cause) {
System.out.printin("An error accour: " + cause.getMessage());

-}

@Override
public void onData(Data data) {
System.out.printin("Data received: " + data);

-}

N;
}

. public static void main(String[] args) {
. Worker w = new Worker();
. w.doWork();

-}

-}

[java] view plaincopy

1
2.
3.
4
5

. package netty.in.action;

public interface Fetcher {

. void fetchData(FetcherCallback callback);
-}

[java] view plaincopy

1

2.
3.
4
5

. package netty.in.action;

public class MyFetcher implements Fetcher {

. final Data data;
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6.
7. public MyFetcher(Data data){
8. this.data = data;

9.}

11. @Override
12. public void fetchData(FetcherCallback callback) {

13. try{
14. callback.onData(data);

15. } catch (Exception e) {
16. callback.onError(e);
17. }

18. }

20. }

[java] view plaincopy

. package netty.in.action;
. public interface FetcherCallback {

. void onError(Throwable cause);

-}

[java] view plaincopy

1
2
3
4. void onData(Data data) throws Exception;
5
6

. package netty.in.action;

. public class Data {

1
2
3
4
5. private int n;
6. private int m;
7
8

. public Data(int n,int m){

9. this.n=n;
10. this.m =m;
11. }

12.

13. @Override
14. public String toString() {
15. intr=n/m;
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16. returnn+"/"+m+"="+r;
17. }
18. }

a5 F RAE A LI o B G AT KK 894 SL o Fetcher.fetchData() 7 i
& 1% # — ~FetcherCallback £ 7 8 & 44 » % RAF B KK A4 E KSR o 2t T HEMH
NARRBET Rl &6 7 &% .

19. FetcherCallback.onData() * 4% 4% I £ ¥2 B 488 A
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1.2.2 Futures
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[java] view plaincopy

. package netty.in.action;

1
2
3. import java.util.concurrent.Callable;
4. import java.util.concurrent.ExecutorService;
5. import java.util.concurrent.Executors;
6. import java.util.concurrent.Future;
7
8. public class FutureExample {
9.
10. public static void main(String[] args) throws Exception {
11. ExecutorService executor = Executors.newCachedThreadPool();
12. Runnable task1 = new Runnable() {
13. @Override
14. public void run() {
15. //do something
16. System.out.printin("i am task1.....");
17. '}
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18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.

%

Callable<Integer> task2 = new Callable<Integer>() {
@Override

public Integer call() throws Exception {

//do something

return new Integer(100);

ki

%

Future<?> f1 = executor.submit(task1);

Future<Integer> f2 = executor.submit(task2);
System.out.printin("task1 is completed? " + f1.isDone());
System.out.printin("task2 is completed? " + f2.isDone());
/lwaiting task1 completed

while(f1.isDone(){

System.out.printin("task1 completed.");

break;

}

/lwaiting task2 completed

while(f2.isDone(){

System.out.printin("return value by task2: " + f2.get());
break;

}
}

}
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1.4.4 Squashing the famous epoll bug



SRR 2 M epoll sk o

On Linux-like 0Ss the selector makes use of the epoll- IO event notification facil
ity. This is a high-performance technique in which the 0S works asynchronously with th
e networking stack.Unfortunately, even today the &quot;famous&quot; epoll- bug can

lead to an &quot;invalid&quot; state in the selector, resulting in 100% CPU-usag
e and spinning. The only way to recover is to recycle the old selector and transfer
the previously registered Channel instances to the newly created Selector.

Linux-like 0Ss#jiiFH4& Mt 2epoll -I0OFHilife LR o XA —MNEREAAAFF 7 NI/ M Zsta
ck.Unfortunately > Br{&E8 & » ¥4 epoll-bugt T a4 F B R R A 09 EA100%9CPUFR A & o 2/
Hepoll-bugty R —7 kA B\ BIER - R EMGRBE LG LI BES E o

What happens here 1is that the Selector.select() method stops to block and
returns immediately-even if there are no selected SelectionKeys present. Thi
s 1s against the contract, which is in the Javadocs of the Selector.select(
) method:Selector.select() must not unblock if nothing is selected.

BRERAME » REHZA LikfEiSelectionKey » Selector.select () 7 A EA T AMEF Lo T 2]EY
o it R T Javadoc ¥ *¥Selector.select ()7 &84t » Javadoc T 944k : Selector.select() must no
t unblock if nothing is selected. (Selector.select()# ¥ A& T FHELME )

The range of solutions to this epoll- problem is limited, but Netty attempts to au
tomatically detect and prevent it. The following listing is an example of the epoll- b

ug.

NIOY stepoll FIRR &G f# k77 RAA IRH 6 > NettyRE T B89 k7 £ o TEAepoll-bughy—M-F :

...while (true) {int selected = selector.select();Set<SelectedKeys> readyKeys =
selector.selectedKeys();Iterator iterator = readyKeys.iterator();while (iterator.hasNext()) {......

...

The effect of this code is that the while loop eats CPU:

XA 094 A Zwhiledd FREA£CPU ¢

...while (true) {}...



The value will never be false, and the code keeps your CPU spinning and eats resou
rces. This can have some undesirable side effects as it can consume all of your CPU, p
reventing any other CPU-bound work.

G AEHE AR > RN H AR CPUR R » R — el 4ER » B ACPUKAR T sE A& AL BRI
Ao 89 TAE o

These are only a few of the possible problems you may see while using
non-blocking IO. Unfortunately, even after years of development in this area, 1
ssues still need to be resolved; thankfully, Netty addresses them for you.

XA A A FINIOBT T 2 LA — e 28 o REM R » EAREBRANRRERLT 55 FIARAGE ; ¥
#5% > Netty® TR EFE o

1.5 Summary

This chapter provided an overview of Netty's features, design and benefits. | discussed the
difference between blocking and non-blocking processing to give you a fundamental
understanding of the reasons to use a non-blocking framework. You learned how to use the
JDK API to write network code in both blocking and non-blocking modes. This included the
new non-blocking API, which comes with JDK 7. After seeing the NIO APIs in action, it was
also important to understand some of the known issues that you may run into. In fact, this is
why so many people use Netty: to take care of workarounds and other JVM quirks. In the
next chapter, you'll learn the basics of the Netty APl and programming model, and, finally,
use Netty to write some useful code.
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[java] view plaincopy

o NOo o koD~

package netty.example;

import io.netty.bootstrap.ServerBootstrap;

import io.netty.channel.Channel;

import io.netty.channel.ChannelFuture;

import io.netty.channel.Channellnitializer;

import io.netty.channel.EventLoopGroup;

import io.netty.channel.nio.NioEventLoopGroup;

import io.netty.channel.socket.nio.NioServerSocketChannel;

. public class EchoServer {

private final int port;
public EchoServer(int port) {

this.port = port;
}

public void start() throws Exception {

. EventLoopGroup group = new NioEventLoopGroup();

- try {

. llcreate ServerBootstrap instance

. ServerBootstrap b = new ServerBootstrap();

. /ISpecifies NIO transport, local socket address

. /IAdds handler to channel pipeline

. b.group(group).channel(NioServerSocketChannel.class).localAddress(port)
. .childHandler(new Channellnitializer<Channel>() {

. @Override

. protected void initChannel(Channel ch) throws Exception {

. ch.pipeline().addLast(new EchoServerHandler());

-}

)

. /IBinds server, waits for server to close, and releases resources

. ChannelFuture f = b.bind().sync();

. System.out.printin(EchoServer.class.getName() + "started and listen on “" +

~ FHEIR
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36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.

47.

48.
49.
50.
51.

f.channel().localAddress());
f.channel().closeFuture().sync();

} finally {
group.shutdownGracefully().sync();
}

}

public static void main(String[] args) throws Exception {
new EchoServer(65535).start();

}

}
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1.

package netty.example;
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23.
24.
25.
26.
27.

import io.netty.buffer.Unpooled;

import io.netty.channel.ChannelFutureListener;

import io.netty.channel.ChannelHandlerContext;

import io.netty.channel.ChannellnboundHandlerAdapter;

public class EchoServerHandler extends ChannellnboundHandlerAdapter {

@Override

. public void channelRead(ChannelHandlerContext ctx, Object msg) throws Exception {

System.out.printin("Server received: " + msg);
ctx.write(msq);

}

@Override

public void channelReadComplete(ChannelHandlerContext ctx) throws Exception {
ctx.writeAndFlush(Unpooled. EMPTY_BUFFER).addListener(ChannelFutureListener.CL
OSE);

}

. @Override
. public void exceptionCaught(ChannelHandlerContext ctx, Throwable cause) throws

Exception {
cause.printStackTrace();
ctx.close();

}

}

Netty% Al % ~~Channel Handlersk ik 3| st 442695 % » R A TR BB Ao ~ ZH ~
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[java] view plaincopy

package netty.example;

import io.netty.bootstrap.Bootstrap;

import io.netty.channel.ChannelFuture;

import io.netty.channel.Channellnitializer;
import io.netty.channel.EventLoopGroup;
import io.netty.channel.nio.NioEventLoopGroup;

o N o o koD~

import io.netty.channel.socket.SocketChannel;

©

import io.netty.channel.socket.nio.NioSocketChannel;

—
©

import io.netty.example.echo.EchoClientHandler;

-_— N
N

import java.net.InetSocketAddress;

—_—
> w

public class EchoClient {

—_—
o o

private final String host;

—
N

private final int port;

—_—
© ©

public EchoClient(String host, int port) {
. this.host = host;

. this.port = port;

-}

NN N NN
A ON = O

. public void start() throws Exception {

N
($)]

. EventLoopGroup group = new NioEventLoopGroup();

- try {
. Bootstrap b = new Bootstrap();

NN
N O
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28.

29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.

b.group(group).channel(NioSocketChannel.class).remoteAddress(new
InetSocketAddress(host, port))

.handler(new Channellnitializer<SocketChannel>() {

@Override

protected void initChannel(SocketChannel ch) throws Exception {
ch.pipeline().addLast(new EchoClientHandler());

}
N;

ChannelFuture f = b.connect().sync();
f.channel().closeFuture().sync();

} finally {
group.shutdownGracefully().sync();

}
}

public static void main(String[] args) throws Exception {
new EchoClient("localhost", 20000).start();

}
}
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19.

20.
21.
22.
23.

24.
25.
26.
27.

package netty.example;

import io.netty.buffer.ByteBuf;

import io.netty.buffer.ByteBufUtil;

import io.netty.buffer.Unpooled;

import io.netty.channel.ChannelHandlerContext;
import io.netty.channel.SimpleChannellnboundHandler;
import io.netty.util. CharsetUtil;

public class EchoClientHandler extends SimpleChannellnboundHandler<ByteBuf> {

@Override
public void channelActive(ChannelHandlerContext ctx) throws Exception {
ctx.write(Unpooled.copiedBuffer("Netty rocks!",CharsetUtil.UTF_8));

}

@Override

protected void channelRead0(ChannelHandlerContext ctx, ByteBuf msg) throws
Exception {

System.out.printin("Client received: " +
ByteBufUtil.hexDump(msg.readBytes(msg.readableBytes())));

}

@Override

public void exceptionCaught(ChannelHandlerContext ctx, Throwable cause) throws
Exception {

cause.printStackTrace();

ctx.close();

}
}

T REAR 2 1B A 4T 2 £ X 2A4% A 69 & SimpleChannellnboundHandler @ 7~ 4%
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e Bootstrap or ServerBootstrap
e EventLoop

e EventLoopGroup

e ChannelPipeline

e Channel

e Future or ChannelFuture

e Channellnitializer

e ChannelHandler
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3.1 Netty Crash Course
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3.2 Channels,Events and Input/Output(lO)
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EventLoopGroup

Take EventLoop-n

EventLoop-n

Process 10
Bind EventLoop-n to

/' channel

Incoming connection

Metty Application space
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I ExecutorService

:

I ScheduledExecutorSENice: I lterable

I EventExecutorGroup

I EventExecutor £ EventLoopGroup
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t EventLoop
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Netty application space

Incoming connections

h 4
EventLoopGroup
Accepts incoming connections Accepts incoming connections Register channel
and
Processes 10 for channels
A
Send/write [request Receivesfreads response
Y

User application code
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Netty application space
Incoming connections

h 4
EventLoopGroup
Accepts incoming connections Accepts incoming connections Register channel
and
Processes 10 for channels
A
Send/write [request Receives|reads response
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User application code
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3.4 Channel Handlers and Data Flow(i i& 4k 32 F 2038 i)
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Request data flow

ChannellnboundHandler
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Response data flow
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4.1.1 1 A Java®1/04=NIO
HAVE R RNetty ZHZIAG]F > T @ XaD T4k M ILEIOSE A F :

[java] view plaincopy

package netty.in.action;

import java.io.lOException;
import java.io.OutputStream;

import java.net.Socket;

1

2

3

4

5. import java.net.ServerSocket;
6

7. import java.nio.charset.Charset;
8
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12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.

/**

o Blocking networking without Netty

o @author c.k
*/
public class PlainOioServer {

public void server(int port) throws Exception {
/Ibind server to port

final ServerSocket socket = new ServerSocket(port);
try {

while(true){

/laccept connection

final Socket clientSocket = socket.accept();
System.out.printin("Accepted connection from " + clientSocket);
/[create new thread to handle connection

new Thread(new Runnable() {

@Override

public void run() {

OutputStream out;

try{

out = clientSocket.getOutputStream();

/Iwrite message to connected client
out.write("Hi\\n".getBytes(Charset.forName("UTF-8")));
out.flush();

/[close connection once message written and flushed
clientSocket.close();

}catch(IOException e){

try {

clientSocket.close();

} catch (IOException e1) {

el.printStackTrace();

}
}
¥
}).start();//start thread to begin handling

}
}catch(Exception e){



47. e.printStackTrace();
48. socket.close();

49. }

50. }

51.

52. }

t@egF XARBE > R XAEERXAE K EERGE AR AR EGEY » W& Pk
FRE > RGBT EHER o AT BEIMFIL > AT LR 75 ML ZHTA 6955 &
#3127 A £ FNIOFOIOMAPIE T A T 8 » FTA—ANFOIOF K 69 M 2 2 F A2 5 48 %
1 ANIOZMARA JLF A EH AL o T @i 24E A Java NIOE I & 4] T

[java] view plaincopy

. package netty.in.action;

. import java.net.InetSocketAddress;
. import java.net.ServerSocket;

1

2

3

4

5. import java.nio.ByteBuffer;

6. import java.nio.channels.SelectionKey;

7. import java.nio.channels.Selector;

8. import java.nio.channels.ServerSocketChannel;

9. import java.nio.channels.SocketChannel;
10. import java.util.lterator;

1. /**
12.

o Asynchronous networking without Netty
13.
o @author c.k

14. *
15. */
16. public class PlainNioServer {
17.
18. public void server(int port) throws Exception {
19. System.out.printin("Listening for connections on port " + port);
20. //open Selector that handles channels
21. Selector selector = Selector.open();
22. /lopen ServerSocketChannel
23. ServerSocketChannel serverChannel = ServerSocketChannel.open();
24. /lget ServerSocket
25. ServerSocket serverSocket = serverChannel.socket();
26. //bind server to port
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27.
28.
29.
30.

31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.

serverSocket.bind(new InetSocketAddress(port));
//set to non-blocking
serverChannel.configureBlocking(false);

/Iregister ServerSocket to selector and specify that it is interested in new accepted

clients

serverChannel.register(selector, SelectionKey.OP_ACCEPT);
final ByteBuffer msg = ByteBuffer.wrap("Hi'\r\n".getBytes());
while (true) {

//Wait for new events that are ready for process. This will block until something happens

int n = selector.select();

if (n>0){

//Obtain all SelectionKey instances that received events
Iterator<SelectionKey> iter = selector.selectedKeys().iterator();
while (iter.hasNext()) {

SelectionKey key = iter.next();

iter.remove();

try {

//ICheck if event was because new client ready to get accepted
if (key.isAcceptable()) {

ServerSocketChannel server = (ServerSocketChannel) key.channel();
SocketChannel client = server.accept();
System.out.printin("Accepted connection from " + client);
client.configureBlocking(false);

/[Accept client and register it to selector
client.register(selector, SelectionKey.OP_WRITE, msg.duplicate());
}

/ICheck if event was because socket is ready to write data

if (key.isWritable()) {

SocketChannel client = (SocketChannel) key.channel();
ByteBuffer buff = (ByteBuffer) key.attachment();

/Iwrite data to connected client

while (buff.hasRemaining()) {

if (client.write(buff) == 0) {

break;

}

}

client.close();//close client

}

} catch (Exception e) {

key.cancel();



66. key.channel().close();
67. }
68. }
69. }
70. }
71. }
72.

73. }

Lo ARBT L » BPAR EAT E I A aE 2 —4F » (2R RB L2 FF o T @& A1 F Netty & 52 348 F]
B 1 5E ©

4.1.2 Netty F 1 /11/0#=NIO

T d RS AL ANet tyE A MAAER % B 69— ML ETOR T ¢

[java] view plaincopy

. package netty.in.action;

. import java.net.InetSocketAddress;

1

2

3

4

5. import io.netty.bootstrap.ServerBootstrap;

6. import io.netty.buffer.ByteBuf;

7. import io.netty.buffer.Unpooled;

8. import io.netty.channel.Channel;

9. import io.netty.channel.ChannelFuture;

10. import io.netty.channel.ChannelFutureListener;

11. import io.netty.channel.ChannelHandlerContext;

12. import io.netty.channel.ChannellnboundHandlerAdapter;

13. import io.netty.channel.Channellnitializer;

14. import io.netty.channel.EventLoopGroup;

15. import io.netty.channel.nio.NioEventLoopGroup;

16. import io.netty.channel.socket.oio.OioServerSocketChannel;

17. import io.netty.util. CharsetUtil;

18.

19. public class NettyOioServer {

20.

21. public void server(int port) throws Exception {

22. final ByteBuf buf = Unpooled.unreleasableBuffer(Unpooled.copiedBuffer("Hi'\r\n",
CharsetUtil.UTF_8));
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51.
52.
53.

IEZCXIE7N L

EventLoopGroup group = new NioEventLoopGroup();

try {

ARG FR% SEE

ServerBootstrap b = new ServerBootstrap();

/11% A OIO ML & A X,
b.group(group).channel(OioServerSocketChannel.class).localAddress(new
InetSocketAddress(port))

/13& & Channellnitializer#7 % 1{thandlers

.childHandler(new Channellnitializer<Channel>() {

@Override

protected void initChannel(Channel ch) throws Exception {

1175 Jjm — A~“ X 35 "handler 2] ChannelPipeline

ch.pipeline().addLast(new ChannellnboundHandlerAdapter() {

@Override

public void channelActive(ChannelHandlerContext ctx) throws Exception {
I1E¥%E » BiHEBEP#m > 5REMEXMERE
ctx.writeAndFlush(buf.duplicate()).addListener(ChannelFutureListener. CLOSE);
}

b;

}

b;

IR EIR S B2 &R

ChannelFuture f = b.bind().sync();

f.channel().closeFuture().sync();

} catch (Exception e) {

113 3T A R

group.shutdownGracefully();

}

}

}

T E R LR RE—H o LR FHAT 0 XA ENetty® R HZ— o

4.1.3 Netty F =A% X &

TE KA ANetty £ AT > TlE hik AINetty n0I0 4% 2INIOA 3 % 89 5 1R o

[java] view plaincopy
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23.
24.
25.
26.
27.
28.
29.

30.
31.
32.
33.
34.
35.
36.
37.
38.

package netty.in.action;

import io.netty.bootstrap.ServerBootstrap;

import io.netty.buffer.ByteBuf;

import io.netty.buffer.Unpooled;

import io.netty.channel.ChannelFuture;

import io.netty.channel.ChannelFutureListener;

import io.netty.channel.ChannelHandlerContext;

import io.netty.channel.ChannellnboundHandlerAdapter;
import io.netty.channel.Channellnitializer;

. import io.netty.channel.EventLoopGroup;

import io.netty.channel.nio.NioEventLoopGroup;

import io.netty.channel.socket.SocketChannel;

import io.netty.channel.socket.nio.NioServerSocketChannel;
import io.netty.util. CharsetUtil;

import java.net.InetSocketAddress;

public class NettyNioServer {

. public void server(int port) throws Exception {
. final ByteBuf buf = Unpooled.unreleasableBuffer(Unpooled.copiedBuffer("Hi'\r\n",

CharsetUtil.UTF_8));

Il F 4 P50 28

EventLoopGroup group = new NioEventLoopGroup();

try {

IR k3 FR%HERE

ServerBootstrap b = new ServerBootstrap();

/1 4% FAINIO S % 4 X,
b.group(group).channel(NioServerSocketChannel.class).localAddress(new
InetSocketAddress(port))

/I 3 & Channellnitializer#7% {thandlers

.childHandler(new Channellnitializer<SocketChannel>() {

@Override

protected void initChannel(SocketChannel ch) throws Exception {

[l 7 Jm — /A~ A3k "handler ] ChannelPipeline

ch.pipeline().addLast(new ChannellnboundHandlerAdapter() {

@~Override

public void channelActive(ChannelHandlerContext ctx) throws Exception {
Il #£35E » BIELBEP#  BABRXNEHR



39. ctx.writeAndFlush(buf.duplicate()).addListener(ChannelFutureListener.CLOSE);
40. }

41. });

42. }

43. });

44. || SRR F BHETEE

45. ChannelFuture f = b.bind().sync();
46. f.channel().closeFuture().sync();
47. } catch (Exception e) {

48. || BAPTH TR

49. group.shutdownGracefully();

50. }

51. }

52. }

A A Netty1% 48 Bl 69 APIk 2 LA M 4 > B H X SRAE A A 2 k£ 3 o Nettyid T #4F
Channeld% 2 #2=ChannelPipeline ~ ChannelHandlerk 5 #L1% 4y o

4.2 Transport API

HHMAPIE A% s ZChanneld#E v » B TAHA Bsb694:1F - Channel# 0 R E R &M T

o AftributeMap o— Comparable

A A

o— ChannelPipeline Channel"@,ﬁChaLnelF’ipeline ChannelﬂéChannelConﬂg &= ChannelConfig
| |
' o il R
| o— Channel |
Kot ] fnnos. ]

| | Jf"
- .f

o— DatagramChannel o— SctpChannel o— ServerChannel o— SocketChannel o— UdtChannel AbstractChannel

|

|

|
1
W
i
N
I

|
_J;
|

|

|

4o F B BT % » &AChannel#f & 4B — /~ChannelPipelinef»ChannelConfig ° ChannelConfig
RxXEFGHEE > HAFLASTRREHCN - H— KA TORELE » REAT

4y 0 B A ARG 523 o ChannelPipeline & 44 T 1% A 89 ChannelHandler 5z 4] » iX #&

ChannelHandler§ 4 32 38 18 1% 3% 69“ A 35" Fa“ s 35" %38 o ChannelHandler9 52 3L A 77 1R 22 & 4%

R Bt 4dE » AR F 7 ¥ @ A2 ChannelHandler ° ChannelHandler & Netty#9 & & 4%
/«z} o
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E4
x

A AT 2A4E FChannelHandler K F @ — s F 45 ¢

15 5 BB B o A5 Z I I — A 45 X4k e B 5 — b 5 X,
i Sm

Channel & 7 A 3% &, & 2B R AF38 Fo

Channel## iz #t S A EventLoop F 744 B K 4338 4e
Wl P AR FH

& #ChannelHandler % %% 2|ChannelPipeline ¥ » £ChannelPipeline ¥ % 5 & A AT o & R4
Tk %k Atk AdServiettyEF THAERHEM -

ChannelPipelineS I T B LR EEX » X E%A KM1EH T Fl9ChannelHandler k£ & F L ®ZE Cha
nnelPipeline®) % & K F4 - T ldeChannelPipeline £ RUNIXE & » & AW T Fl 694> 4-4% (ChannelH
andler#a % -F&r4) o fRiE T W& E478 4R B F L AmChannelHandler 5% %] 2]ChannelPipeline &k Chan
nelPipeline ¥ Mtk » RAEH B RNMWEFHE X FNetty 25 o 3bsh » 5 45 #9ChannelPipeline#=Ch
annelConfig ’ fRA&Z£Channel & & L 474:4% - Channel®# TR S 7k » T2 & ©

eventLoop() * & © 4-Ee %5 Channel 49 EventLoop

pipeling() » & %A %-Channel ¥ ChannelPipeline

isActive() * R EIChannel £ &% & » LGNS TR EHEF
localAddress() @ & & & 47 € #) A 3bSocketAddress
remoteAddress() > & = &5 #) & 42 SocketAddress

write() » B %38 3| A2 & P 5% » #4518 1 ChannelPipelinef #r it &

SARMABBRZL LT k> e RF R RN RAEAT T /248 F] 693 0 L3247 > Netty#y
LR AL R R 69t s 2 AT A o

EREHNZBRCERE P T LAMChannel .write() 7 & > TR :

[java] view plaincopy

—

© © o N OO WDN =

Channel channel = ...

/[Create ByteBuf that holds data to write

ByteBuf buf = Unpooled.copiedBuffer("your data", CharsetUtil.UTF_8);
//Write data

ChannelFuture cf = channel.write(buf);

/[Add ChannelFutureListener to get notified after write completes
cf.addListener(new ChannelFutureListener() {

@Override

public void operationComplete(ChannelFuture future) {

//\Write operation completes without error
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1.
12.
13.
14.
15.
16.
17.
18.
19.

if (future.isSuccess()) {

System.out.printin(.Write successful.);

} else {

//Write operation completed but because of error
System.err.printin(.Write error.);
future.cause().printStacktrace();

}

N;

Channel £ 442 % 4 (thread-safe)#) » © T A& % AN TRl 8 & A2 22 20948 4F » & % &AL
BT TR B 7 AR R A o JEF A Channel £ 48 » £414 1% 2 Channel® 5] A >
FEZIOHEERACEARIERN L CEZGE P % 2 S8R L Tt TEH
RAL A —AN 0 £ 89 % ZA2H T

[java] view plaincopy

-\ -
-~ ©o ©

o NOo ok~ DN~

final Channel channel = ...

/[Create ByteBuf that holds data to write

final ByteBuf buf = Unpooled.copiedBuffer("your data",CharsetUtil.UTF_8);
/ICreate Runnable which writes data to channel

Runnable writer = new Runnable() {

@Override

public void run() {

channel.write(buf.duplicate());

}
3

. //Obtain reference to the Executor which uses threads to execute tasks
12.
13.
14.
15.
16.
17.
18.

Executor executor = Executors.newChachedThreadPool();

/[ write in one thread

/[Hand over write task to executor for execution in thread
executor.execute(writer);

/[ write in another thread

/[Hand over another write task to executor for execution in thread
executor.execute(writer);

SLIb o KA ERIET B A A R AR B N EN Ak o BT MATA iRk
=T A %% Netty APISUAS ©

4.3 Netty &2 89 1% 4y 52 3,
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Netty B # T — A h il L3 » BEREA XHATAGERBL o 2L A FT R RAN KL o Nettys
R 9 45 I BUR B TR B Wil 0 AT &A1& 2 INetty F 894t

Netty P 654t 7 XA 4= T LA :

¢ NIO  io.netty.channel.socket.nio * % Tjava.nio.channels®) T £ &, » 4 Al £ F S/ H K
BRAG 77 ik o

e OIO ’ io.netty.channel.socket.oio * % Tjava.netsy T B &, » 4% A LA o

e Local ’ io.netty.channel.local » A k72 & AL JE] K 3idAZ o

e Embedded ’ io.netty.channel.embedded » # A 4% %1 » & A VR /2 & A BB P 46932 3y P 4%
J ChannelHandler » =T VA 3k % A A 89 sk M 4X ChannelHandler#y 52 21, o

4.3.1 NIO - Nonblocking I/0

NIOEHAB R RERAGFX > CEA B BERERBETZAF T XBEMAFHI/0 NIOMJava 1.47F 7%
R4 o NIOT » RMTREMR—ABERKFENBHEG TGRS » BERESA TEHILAFKE :

o —ANF8Channel & % T &4F
e Channeli# # 7 &,

e Channel ¥ 4 %45 # €. &5 B

e Channel X % %4 & X

Qﬂ%fi"‘“ﬁﬂ B HEHRBMANGRE > M—ANEBEREERTGH L EEIFHChannel » 4= RA M #4748 %
Frho £ R B — AR A6 F A Bk L Abeg o B iF B AT L RAEESelectionKey F & 3L > BiRde
T 3

e OP_ACCEPT » A #i& #8445 3|8

e OP_CONNECT » # 4% % & /5 # 2| i 3\4“9
e OP_READ - /fi%ﬁ?uﬂlﬁ%ﬁﬁ@l
e OP_WRITE > 5 A Z¥E 5| i & B 45 3] 38

Netty P &INIOME Mk A R TRB BN R fr R E 535 > BRI R B QOB ORBELAPIER » BTLR
BT AL o AT @ATH > Netty RN £y » Fd Z B ROGAPTRE B R BE A » TELZLEAAL
A



read complete

read successful

handle byte[]

|
nothing to read

handle other tasks

NIOAA LB AR —F LR » LEBHAKRGE » R —MAEEH% - 2 ELZE FRALOIOK K2
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4.3.2 OIO - Old blocking 1/0

Ao
o
=

0I0%kAjavaTR#t69Socket## @ > javaik /4 R4 TR EYSocket » MR L FHEF ML
OMREAAE > BHFmT MR > TAA ML bAn X F4 -

Ko T @

read complete

read successful

handle byte[]

|
nothing to read

handle other tasks

4.3.3 Local - In VM transport
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P 3% E4E A B4 o Local k4r T 4E1TSocket » AR BEIVME A2 Z ] 693845 o

4.3.4 Embedded transport

Nettyif BLigd A e 4 » SR ZBE R EIIE > R Z—ANAGMERR? BT E— ML ER > X
18 & 7T At 2% ? Embedded transportA# £ & % 6945 A F Fl#9ChannelHandler X A8 X Z » B EE S
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#9Channel % # > B : EmbeddedChannel °
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Local » £ Fl —/~JVM A 1813 i 4%

Embedded > X ChannelHandler& % A



% A% : Buffers(4% /+)

% P

o3

ByteBuf
ByteBufHolder

ByteBufAllocator
1% X e dE O 5B o A0 AT B AR

HFERESAHIEN  CLAMEE—ANEFR o Java NIO APTE F L PR LA S AR » XA LM
> 4% F IDKEIByteBufferdF & 8 4 o B RA—NERMAHE » CREAPIH—I 5 o NettyRHET —MEX
HEFREARTFRT—AFTFI] 0 4 BIRRAERSE T T 38 T LHP0OJO ° Netty#ByteBuf4a % FIDK
#9ByteBuffer > ByteBuft91E A £ ENetty ¥ i@ i Channel: #r 4k ¥ o €k &4 1HL A2 R IDKH By teBuff
er o — & E M s Mg XARFXME R RMZFT LFEAZE - AEFHiNetty TPHEFE - FTHREH
F2HIDKA F 9 EFR FMEME > BLERAT BAENetty P12 A ByteBuf s 5 3B A B da T4 A B o

5.1 Buffer API

Netty# % FAPIA A AT :

e ByteBuf
e ByteBufHolder

Netty{% H reference-counting(51 A 712k ) 49 B 1% % 38 2 A # A Buffe 4L 5 R » & K i@ Netty
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o TUAELEFEH

o ME—AMRENEEEFTRUEZAEHEN
o I EMAF s e StringBuffer
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o 7iktk
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e Pooling(i)

5.2 ByteBuf - F ¥ % % %
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5.2.1 ByteBuf4e {7 /& T4F ?

BEAKIEFByteBuf/E » BARI AX T RE o FHIRFTE > BB o RTUBERFY > A3 5
ARG AR R G LA R 6942 E > R EE 45 > M &4k IndexOutO0fBoundsException ° # fByteBuf &)
AT 77 4615/ BAR A R P K51 A0 B £ 5] - ByteBuf#9 RINR K E 2 R4 £Integer .MAX_VALUE » 5 A&
FERBEINMEB L GFH—ANFF o

ByteBuf £MF—AFF KA > RRYRF ARG R TURREHNSEFREIENGFE c TRAEFT —4
¥ A1669ByteBuf :

HENIF TR IByteBuf

EIISRHEERS R0

5.2.2 1 Fl (A 69 ByteBuf

1% FiNettyid £& 234 7 Fl £ 49ByteBuf

Heap Buffer(3£ 4 i+ X)

R R 6 XA EByteBuT I 28 4 i £ IVMEY I % 7] - A 0 B 5 5 A AR I o L P R T il dkig
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5 I JEHE % F R ByteBuf i $ 44 % B UnsupportedOperationException » o ¥44% FlByteBuf . hasArray
ORBERTG LH KA -

Direct Buffer( &% i+ X)
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[java] view plaincopy

ByteBuf directBuf = Unpooled.directBuffer(16);
if('directBuf.hasArray()){

int len = directBuf.readableBytes();

byte[] arr = new byte[len];
directBuf.getBytes(0, arr);

}

B AR R BRERIAE R L S RDI LR RO WS TR LR P RIER
FIMELR P R 4 B 4T o

o ok~ wbd =

Composite Buffer(£ &% i+ &)
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mheader#body : ! [http://img.blog.csdn.net/20140716165005489?watermark/2/text/aHROcDovL
2Jsb2cuY3Nkbi5uzXQvYwJljX2tleQ==/font/5a6L5L2T/fontsize/400/fil1/I0JBQkFCMA==/dissolve/
70/gravity/SouthEast] (assets/httpimgblogcsdnnet2014071616.png)

%1% F JDK #9 ByteBufferst 1 At & 4 i £ 69 52 3, » R R8I — MR X8 7 — N7 8
ByteBuffer » #1% 1 & & %] 2| #7 ) ByteBuffer+ o T @521 Al CompositeByteBufty#] -+ :

[java] view plaincopy

CompositeByteBuf compBuf = Unpooled.compositeBuffer();
ByteBuf heapBuf = Unpooled.buffer(8);

ByteBuf directBuf = Unpooled.directBuffer(16);

1175 mByteBuf#] CompositeByteBuf
compBuf.addComponents(heapBuf,directBuf);

/1] % % — A~ByteBuf

compBuf.removeComponent(0);

©® N o g~ wDd=

Iterator<ByteBuf> iter = compBuf.iterator();
while(iter.nasNext()§
System.out.printin(iter.next().toString());
-}

114 R %% 487 18] 4R 8
if(lcompBuf.hasArray() X

int len = compBuf.readableBytes();

[ L G U e N
o w0 Dd -0 o0

byte[] arr = new byte[len];
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16. compBuf.getBytes(0, arr);
17. }

CompositeByteBuf £ ByteBuf#g -7 % » &A1 T vl 1% 3 4EBytBuf— 4% # 1F CompositeByteBuf °
7 HE.Nettyt 1L £ 515 5 69 34F £ R 7T 48 691% Al CompositeByteBuf k ##9 » 1% A
CompositeByteBuf =~ &3 1E A 5 it E 19 A2 -

5.3 ByteBuf#) 3 ¥ #1F

ByteBuf# 4 7 # % 34k » A V5L F a9 338 A E R R A RIEIE - ByteBuff»IDK#9ByteBufferfkig » 12
AByteBufiR4E T AT MAE o

5.3.1 [ hLi7 9] & 5]

ByteBufit Mlzero-based-indexing (MO8 %5]) » HF—AFF a9 k31 &0 e —INF T 19 %5 ZByte
Buffycapacity - 1> T@RMABE#kHByteBuftIArAF¥ :

[java] view plaincopy

/[create a ByteBuf of capacity is 16
ByteBuf buf = Unpooled.buffer(16);
/Iwrite data to buf

for(int i=0;i<16;i++){
buf.writeByte(i+1);

}

/Iread data from buf

for(int i=0;i<buf.capacity();i++){
System.out.printin(buf.getByte(i));
}

EFRI RG] FN R MR K55 k5] 0 &A1 2L 1 ByteBuftgreaderindex() 2
writerindex()k 2~ A 4 # i & 51 K5 &K 5] ©

© © o N O ®WDN~

—

5.3.2 M 75 17 % 5

ByteBufiR MmN a4t & & XAt 4 5 34k > B4 1% MreaderIndex() » 44 MwriterIndex()
o X fr JDK#ByteBuffer 7 Fl » ByteBuffer AH —ANF ik k& E &3 > FiAE R4 AFlip() F &k ks fe BAE
X o

ByteBuf—Z 4 : 0 &lt;= readerIndex &lt;= writerIndex &lt;= capacity°
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readable bytes writable bytes
(CONTENT) [Jjust growed)
readerindex == wiiter ndex == capacity
=0 {decreased)

5.3.3 Discardable bytes /% # 5 ¥

KA1T L AByteBuf.discardReadBytes() kB LR E I 9 F ¥ » discardReadBytes () ¥ £ F M &
5l0%lreaderIndexX A # 5 ¥ o A AdiscardReadBytes() 7 ZE &L Mt TH :

readable bytes writable bytes
(CONTENT) [Jjust growed)
readerindex == wiiter ndex == capacity
=0 {decreased)

ByteBuf.discardReadBytes ()T ¥ A k& £ByteBuf ¥ Lk 4B - MMikByteBuf A % &6 % 1 24
#6944 - {22 discardReadBytes() TR AT AAHZ A4 - RAEEZH4#ByteBuf P T F ¥ B 4428 »
BHEGBRELSY A —RAETED EHEXAAFGNEEARE SR -

5.3.4 Tt 5% (LA %)

AT 542 4F 238 mreaderIndex » 4o R BURME 9 A AL L —MByteBuf mZ A4 E B 69 k3] » 2 A%
AR egwriterIndex s —Ae¥ o » A B 4569 A 28 &4 B IndexOutOfBoundException ° #74-fe ~ &K ~ £ 4]
# % 4 K readerIndex ) HiIEAR 20  FTaARE LR T HRIRPTA T ik 4445 :

[java] view plaincopy

1. ByteBuf buf = Unpooled.buffer(16);
2. while(buf.isReadable())X

3. System.out.printin(buf.readByte());
4

-
(RA TR G FA BN JR$ T 482K T Nettyd Z A7 69 e R34 A28 > 3b4 KT Netty4)

5.3.5 7T 5 F % Writable bytes

fEA4T B 6934 23 lewriterIndex o % 5 #AE 09 5 42— MByteBuf t LR A48 R #ER K3 > MR E L
F R fgreaderIndextua—aedg i o 5 %A L4569 5 FF ¥ IndexOutOfBoundException o #74-fedy 4% i
RwriterIndex®KikE L0 TEORLEFTTMN—MNtRFRBAL TR > BE K TR FRFLK

[java] view plaincopy
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Random random = new Random();
ByteBuf buf = Unpooled.buffer(16);
while(buf.writableBytes() >= 4
buf.writelnt(random.nextInt());

}

5.3.6 &% ¥ X % 3] Clearing the buffer indexs

a s DN~

B MAByteBuf.clear ()T A& EreaderIndexfrwriterIndex#0 > clear () FEFHREFTRGNE » R &
Y mAKII4E%E A0 - i &ByteBuf.clear ()45 JIDK#ByteBuffer.clear ()& LA F -

THEF TByteBufi#l Alclear ()X 4l :

o writable bytes

0 =writerindex = readerindex = capacity
THERTHAMAclear ()X 5 :
o writable byies
0 =writerindex = readerindex = capacity

FfediscardReadBytes ()48 » clear ()£ EH » AAclear () FEEHEMTAZ o

5.3.7 #% % #2 1k Search operations

Z-Aindex0f () » F# Bk € Ax— MM & 5l R E 46 » &KA1TAMByteBufProcessor £ & 3h &5 & &
ML HILFTHE o wRIRBEMBET T REGEKSE > onullBRGFHE > o XA bytesBefore(byte va
lue) Z %A A o Bl KA1 5 — AN E R Flash sockets®ym AR » XA R AR ANULLLE R AR - 1 Abyt
esBefore(byte value) 7 AT UARE S YL EKREFHEFTT - RAByteBufProcessoriy » Ki1FE A K
ZEFH 4 AByteBufProcessorst & & 4F o

5.3.8 iz £ 4= ¥ & Mark and reset



#/ByteBufH AR iE k35| » —/NGfkreaderIndex » — MG ffwriterIndex o RT AR HA—AEEF

FEHRAEANRINZ— > CEM T InputStreamtytzizfe £ 7 ik » ZAHRA o KA1TXi@ 2 A readerInde
x(int readerIndex)frwriterIndex(int writerIndex)##ik &34 5 k3l 2452 E » WA R BAF %%
B 45T & 5|45 B o 7T A4 3H IndexOutOfBoundException °

5.3.9 #7489 %& /¥ X Derived buffers

W Mduplicate() ~ slice() ~ slice(int index, int length) - order(ByteOrder endianness)

SRIE—ANAAEZFPRGAE - STEYGZ T RA KL readerIndex ~ writerIndexfetriz &3] o R FZINA %
R A A S A 0 Tk Acopy () &copy(int index, int length) &4 o AT @K :

[java] view plaincopy

©

10.
11.
12.
13.
14.

© N O g s~ b=

/I get a Charset of UTF-8

Charset utf8 = Charset.forName("UTF-8");
/I get a ByteBuf

ByteBuf buf = Unpooled.copiedBuffer("“Netty in Action rocks!*", utf8);
/I slice

ByteBuf sliced = buf.slice(0, 14);

/I copy

ByteBuf copy = buf.copy(0, 14);

/l print "“Netty in Action rocks!""
System.out.printin(buf.toString(utf8));

// print "“Netty in Act"
System.out.printin(sliced.toString(utf8));

/I print "“Netty in Act"
System.out.printin(copy.toString(utf8));

5.3.10 12/ 5 3 AF VA B H Aty — sk 32 45

KR TR RA GRS R

o get/setiptE A&7l A KAt » B RN RN XREREREF
o B EFIAHRE > @I B A5 K5 Kk K5

ByteBuf#) &% 5 7 ik RAM— L & 5 5T UL AByteBuf 89 /RA » RERHFHT o

5.4 ByteBufHolder
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ByteBufHolder £ — A48k » £— Ao » LA K ZDefaultByteBufHolder » &4 — &£ 53, 7 ByteBu
fHolder# v #y L tbik o X - ByteBufHolder 89 4E A st 2 # Bh & 712 6945 FByteBuf F 89448 » S L FREAA T B
> T A R XA BY R AR R o ByteBufHolder & i & » A6 T35 1989 7 iR AR Y o Im RARBEIL—N0H &
2t %7 A 3% # A7 % £ByteBuf » 4 AIByteBufHolder £ —AMF £ % o

RENettyRBEHEMH L TR FALCLERESHEA > ENet tyRARBE T —BE MG T AL > 27561 F 18 A
BAEAIREFE > TEHRNB—ENettyPHRFRITELE -

5.4.1 ByteBufAllocator

Netty X # & #ByteBufig i £, » kiENet ty#R4t—F 4 HByteBufAllocator A T & ° ByteBufAlloc
ator fi 3t 2 EByteBuf % #| » ByteBufAllocator## 7 & 5 B R FByteBufty 7 ik » o FR—AEZFTR T
1% MByteBufAllocator.heapBuffer() » &&—AE#E%F R T % ByteBufAllocator.directBuffer (
) FER-AEALKFRT U AByteBufAllocator.compositeBuffer () o ¥ &894 A T A AByteBufAl

locator/Ras B iz o

#AByteBufAllocatorxt &% % » T M Channel#yalloc () K » 4T ¥UAChannelHandlerContex

t#alloc() R o & T @K :

[java] view plaincopy

N

1.
12.
13.
14.
15.
16.
17.

© N o ok~ w

ServerBootstrap b = new ServerBootstrap();
b.group(group).channel(NioServerSocketChannel.class).localAddress(new
InetSocketAddress(port))

.childHandler(new Channellnitializer<SocketChannel>() {

@Override

protected void initChannel(SocketChannel ch) throws Exception {

/I get ByteBufAllocator instance by Channel.alloc()

ByteBufAllocator allocO = ch.alloc();

ch.pipeline().addLast(new ChannellnboundHandlerAdapter() {

@Override

public void channelActive(ChannelHandlerContext ctx) throws Exception {
/Iget ByteBufAllocator instance by ChannelHandlerContext.alloc()
ByteBufAllocator alloc1 = ctx.alloc();
ctx.writeAndFlush(buf.duplicate()).addListener(ChannelFutureListener. CLOSE);

}
)k
}
)k

Netty 4 # ## 71 F] #)ByteBufAllocator 52 3, » — 4~ 52 #LByteBuf 5= #] 344 4~ B Fe B M A, A 1A
BN A% P T B SRAK 5 5 — A 52 LT AR AR AR 2 — N3 69 ByteBuf 52 4]  Netty KA 4%
J PooledByteBufAllocator * #4717 ¥Aif i¥ ChannelConfig & i i 5] § & & — A~ F] 89 5
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IAKRE - 5 mP G @V

5.4.2 Unpooled

UnpooledL & A ka2 %+ R LA X > Unpooledf i MR E % - Unpooled# B TR S 7k » ¥y kA
1% B T A APT 4 Net ty B A o A T @A :

[java] view plaincopy

IR B A% R

CompositeByteBuf compBuf = Unpooled.compositeBuffer();
eI #3R% F R

ByteBuf heapBuf = Unpooled.buffer(8);

eI EAE% T R

ByteBuf directBuf = Unpooled.directBuffer(16);

o o bk~ wbd =

5.4.3 ByteBufUtil

ByteBufUtil2#t 7T — 8 X695 % » A 1EByteBufit 3E % A M - ByteBufUtil42 4t T UnpooledX shig—
ik o W RA M A8 ZhexDump (ByteBuf buffer) ik » A7 kK& BI85 By teBuf F % 5 ¥ 89+ 55 it 4
FHE o TUATRREZFHATByteBuf 9 A E > + AR FHFEMILFE Y R AP LA -

5.5 Summary

AFTEZINettyRENG% PR EByteBuf g4l &F ] £ £ MU R — L4 1EByteBuf T % -
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# >~ % : ChannelHandler

ChannelPipeline

ChannelHandlerContext

ChannelHandler
Inbound vs outbound(A 3t 4= i 38)

B2 EEREONARRGL ARG —HY » BRAZLEMRER (2T AP ARFIEELTE R 4
P FEE LSRRG o e TAENFo i H 5B o NettyRE T —ABRGALZZLEFHAE > AFAP A
% L ChannelHandler # 52 3Lk & # % 4% - 4 #FChannelHandler £ 38 X #% T WA ik & M ChannelHandler
RENALS > AT RBEGE L ER o 12 LA R ZChannelHandler AT s 2 — » LT EH T
JOBRAE » Bldo BiF R o T A XERMTAH S FI o

6.1 ChannelPipeline

ChannelPipelineA&ChannelHandler S48 7] & » Ji T4 2 K& 3R 38 18 09 305 X 2% $3E - ChannelPipe
linedR#ET — A+ H & BT R ZEKX > iE A P T EChannelPipeline ¥ T 4424 — AN F # A4 fTA EChannel
Handler5ChannelPipelinefy X & o

st FHEANH 0GR E - 24— N8 ChannelPipeline it w2l i - — B # 3% > Channel#»ChannelPipel
ineX [ #9484 K XM o Channel & #E Kt An L H89ChannelPipeline st ChannelPipelines & °

T HE#L T ChannelHandler ZChannelPipeline ¥ #I/04 % » —AI/0#4F T A&y —4ChannelInbound

Handler ChannelOutboundHandler# 74 # » i@ 2 8 A ChannelInboundHandler 4 A 510X @ i Chan
nelOutboundHandler4 3 $ 3510 ©

ChannelPipeline

‘\'?;\\\\"h\\“! AR RV R LR AR AR R R AR RRA R Y \%\\'\\\\'\hﬂ\\%\\“ﬁ\\\\\\\

Cutbound
Handler

Qutbound
Handler

Inbound Inbound
Handler Handler Inbound
- L~ | ™~.| Handler

h r_‘-—
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4= £ B P7= » ChannelPipeline & ChannelHandler#) —/~ 2| & 5 4o & — AN ASEI/QF Bk AR R
FASF 2N F — 464k K i ChannelPipeline F #9 ChannelHandler ; & & — M ASEI/OF
o M 2N G — AN 44 4R R 3 i3 ChannelPipeline F # ChannelHandler © ChannelHandler =
AR EM I E LR » 4ok X AChannelHandler 7 A8 4L 2 0 23k » H 4§ FHA & E T —

/~ChannelHandler > ChannelPipeline 7T A 3 & i/ ~ M & ~ # 4 L F 49ChannelHandler » X
A BGAUR] T AR B R EHE o

% % ChannelPipeline®y 7 i :

e addFirst(...) * #/wChannelHandler# ChannelPipeline# % — Mz &

 addBefore(...) > % ChannelPipeline ¥ 45 & # ChannelHandler % & X & i o
ChannelHandler

* addAfter(...) » #ChannelPipeline F #& & #ChannelHandler.% & Z_Jg #sJm
ChannelHandler

¢ addLast(ChannelHandler...) > # ChannelPipeline # X £ 7 e ChannelHandler

e remove(...) * #M &ChannelPipeline ¥ 4% £ & ChannelHandler

* replace(...) * & #ChannelPipeline F 45 & #9 ChannelHandler

[java] view plaincopy

ChannelPipeline pipeline = ch.pipeline();
FirstHandler firstHandler = new FirstHandler();
pipeline.addLast("handler1", firstHandler);
pipeline.addFirst("handler2", new SecondHandler());
pipeline.addLast("handler3", new ThirdHandler());
pipeline.remove("“handler3“');
pipeline.remove(firstHandler);

o NOo o kDN~

pipeline.replace("handler2", "handler4", new FourthHandler());

W Ae®ChannelPipeline®ChannelHandler 4@ 10-Thread F 4 » X &R T oM F 464 L9 T0
-Thread & k% AT08 #RLE ; A RARTAE ZME > 44 JDBC ° Hk > Netty A ¥ & —MEventExec
utorGroup®|#&— ChannelPipeline.add* 7% % > B & L& F4 4% 6,2 £EventExecutorGroup ¥ #JE
ventExecutork 4 = » Fik6) %A LDefaultEventExecutorGroup °

ChannelPipelinefx T — 45ty 77 ik » AR S LA 7k » BARZ 7 A RAL A T IAFAPT AL R AG o

6.2 ChannelHandlerContext

#/ChannelHandler# /e %/ChannelPipeline/s » #F 44| —AChannelHandlerContext #5Z 6l
#9ChannelHandler (8 %€ - ChannelHandlerContext A& #ChannelHandler 4 £ #69ChannelHandler 5 3L
#ATR A > ZEMFIChannelPipelinefy—2t % o ChannelHandlerContext & & £ #m3| L ¥ t9ChannelHan
dler > HtEARAN o
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6.2.1 i@ 4= T —/~ChannelHandler

48 B #9ChannelPipeline ¥ i it % FlChannelInboundHandlerf#ChannelOutboundHandler ¥ & A7
EF ) — ATk kiR Yhandler s i %o H 46 09 7y B kAR b fT% & o TH &7 7 ChannelHandlerContext ~
ChannelHandler - ChannelPipelinefy X % :

° ChannelPipeline

Channel ChannelHandler ChannelHandler ChanneHander

ChannelHandler ChannelHandler ChanneMHander
Context Context Context

Yo RAR A — R F 4R 4@ ChannelPipeline » A A AT E 8 7 % T A3

e A A Channel#) 7 ix
e 8 A ChannelPipeline#y 7 i*

& AT EART AL R A @ ChannelPipeline ¢ R AT LA » BA € EERHATFHH
IR o de RAE—AOGE"E G BB TR ER—AEETE S NABTRIK -

T @R &R T — A FdefTi@ EChannelPipeline A A4

[java] view plaincopy

@Override

protected void initChannel(SocketChannel ch) throws Exception {
ch.pipeline().addLast(new ChannellnboundHandlerAdapter() {

@Override

public void channelActive(ChannelHandlerContext ctx) throws Exception {
/[Event via Channel

Channel channel = ctx.channel();
channel.write(Unpooled.copiedBuffer("netty in action", CharsetUtil.UTF_8));
/[Event via ChannelPipeline

© © o N OO WDN -

—

ChannelPipeline pipeline = ctx.pipeline();
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11. pipeline.write(Unpooled.copiedBuffer("netty in action", CharsetUtil.UTF_8));

12. }

13. 1)
14. }

T B % =18 i Channel & ChannelPipeline & i %= :

FHEEE

ChannelPipelinedh BIE
—-{~ChannelHandler

ChannelPipeline

Channel P ChannelHandler

ChannelHandler

ChannelHandler

ChannelHandlerContext

ChannelHandlerContext

ChannelHandlerContext

EAES
ChannelHandlerContext

{&iF| ChannelPipeline
FRIT—1

ChannelHandler

7T 46457 # ) ChannelPipeline 8948 4% & A 45 » FHRIAZ %

o 47
e HEr— 3% ChannelHandler

FE XM RT » 4R vA4% FichannelHandlerContext# ChannelHandlerif ez & o
erContext 47—/ 4ChannelHandler - T @& %= T A4 FlChannelHandlerContext#4f :

[java] view plaincopy

H w0 DN~

FE A4 0 R RSEM M ChannelHandler <1k i it

/I Get reference of ChannelHandlerContext
ChannelHandlerContext ctx = ..;

/I Write buffer via ChannelHandlerContext
ctx.write(Unpooled.copiedBuffer("Netty in Action", CharsetUtil.UTF_8));

EEd
ChannelHandlerContext

" {Li@F|ChannelPipeline

AT —1-
ChannelHandler
|

4~ChannelPipeline » %= T F L :

%7K & K2 ChannelPipeline 2] T —/~ChannelHandler » & X 4  5L T 4% A
ChannelHandlerContext#4 T —4~ChannelHandler - TH &+~ 7T F# & :

© 1% AlChannelHandl
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HEWREL
ChannelPipelines 3
=HChannelHandler [

o

ChannelPipeline

Channel

ChannelHandler

ChannelHandler

ChannelHandler

4o L B £ 78 > 35 T #9ChannelHandlerContext# 45 » $tit a7 @ A7 A #9ChannelHandler » 1&
J ChannelHandlerContexti 1F & % WA X, » & % A 892 A ChannelHanlder A #£1F » 47T
VA JE 9M3R 4% Fl ChannelHandlerContext » R 4 X & & A2 20 409 o

ChannelHandlerContext

ChannelHandlerContext

ChannelHandlerContext

iR
ChannelHandlerContext

TEIREHEER

ChannelHandler

6.2.2 157 ChannelPipeline

EHMEE

8 FlChannelHandlerContext#pipeline ()7 % &7 FIChannelPipeline » f&fe 478 50 & 6938 A ~ M

M ~ A #ChannelPipeline ¥ #ChannelHandler o T #R#ChannelHandlerContext# i E4% A » 4= sM3fHan

dler 7 AR — ¥ EEN—ITRGEAE -

T@AR#E L5 T H4AChannelHandlerContext X &4 i X e & A2 A

[java] view plaincopy

}

© ©o N gk wDd =

@Override
public void handlerAdded(ChannelHandlerContext ctx) throws Exception {
this.ctx = ctx;

public void send(String msg){

private ChannelHandlerContext ctx;

public class WriteHandler extends ChannelHandlerAdapter {
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10.
1.
12.

ctx.write(msg);

}
}

1472 % » ChannelHandler 52 #] 4= 3% # % @Sharable i #2 0] 7T AR i hm 2| % A
ChannelPipeline ° .32 % % ~ChannelHandler 5 4] =T A& % A~
ChannelHandlerContext » F 3t = ¥4 18 Al 7 F] ChannelHandlerContext ik Bt F] — 4™
ChannelHandler ° 4= & e 71 4 @Sharable iz #2 # ChannelHandler 2 %] ] % 4~
ChannelPipeline | &#4 & 7 % ; 1% Al @Sharable iz ## & ) ChannelHandlerss /il £ R ] &
BARALF A E L2t R o EARFRANER ?F T @R :

[java] view plaincopy

©

10.
11.
12.
13.

O NOo o koD~

@Sharable
public class NotSharableHandler extends ChannellnboundHandlerAdapter {

private int count;

@Override

public void channelRead(ChannelHandlerContext ctx, Object msg) throws Exception {
count++;

System.out.printin("channelRead(...) called the " + count + " time*");
ctx.fireChannelRead(msg);

}

}

@& —/%@Sharable’z iz t9Handler » €% % ME&AZE A B > Ed@countE R& &8 0 &
% Hcountfi$hik o At 2 &% FChannelHandler ? £ Al @Sharable iz ## 3 3 — 4~
ChannelHandler/ — 2 & R ¥ & & A 1&4F 6948 A 69 » 4o 42 Al —4~ChannelHandlerk 471 3£ 4
BRI — o R FF o

6.3 KAZEM

Netty#A — A £123& KGR SHEA > 3 T E£B4tFChannelInboundHandler 8 & A7 % o T @ £Channel

iép\}%}_}ﬁ}]@ﬁ\j}(ﬁ]ﬁ‘]’{kz& :

channelUnregistered
channelRegistered
channelActive
channellnactive
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Channelty kS LA RAMP T ARSI TIEERZARL > THI T T Channellka %
1

channelActive

channelRegistered

channelUnregistered »| channelRegistered

channelUnregistered |-= Channellnactive

ETAE BN FIM R A T - B4 AP AHFEventLoop ¥ iE4iChannel 418 F4-4T » KB B EHiEM o £
EAERLT » R4 A% % AchannelRegisteredfrchannelUnregisteredk A # %1t » k& R A —/ channel
ActivefrchannelInactive®y k& » RA—ABEA LA RPN A RBEE—R > LBEHRSHREIK s EHEHE - N
RO —AF a8 o

TR T MEventLoop ¥ iE4iChannels B T4 E A 69K & 4L ¢



channelRegistered channelActive

channelUnregistered »| channelRegistered

channelUnregistered |-= Channellnactive

6.4 ChannelHandler#= £+ %

Netty P A3A %M 7 ChannelHandler# otk » AFoA Rt » —AERMEL - TH:

o— ChannelHandler

JT~ |
|

ChannelHandlerAdapter o ChannellinboundHandler o— ChannelQutboundHandler

{abstract}

FASEAME Tk

B b
AR ) b3 B L AR

1B (EEE)

6.4.1 ChannelHandler ¥ ) 7 i%

Netty @ LT RIFHRMEREM K AT RRAGLEAZF LA » B A 89 £ 853 K R ChannelHandler ° Chann
elHandler42 4t 7 £ £ 4 4 B0 A #dm H I ChannelPipeline ¥ #l fk# 77 & o



e handlerAdded * ChannelHandler#sAm %] 52 Fx LT U 4 &2 2 F 4
e handlerRemoved * 3 ChannelHandler M £ ETF TP Mk » R AL IEF 4
e exceptionCaught » & 2 # H 89 # %

L@ =47 B AR F 4% 3% ChannelHandlerContext % % » # A~ChannelHandleri# i Jw 2|
ChannelPipeline®f 4 & 4| Z ChannelHandlerContext - ChannelHandlerContext A, % /£ A& 3
R A0 B Ao As RAA o Nettyi® 24 T — A 92 2L T ChannelHandler 9 4h £ X -
ChannelHandlerAdapter © ChannelHandlerAdapters: 3L T AL R 69 BT & 7 ik » IR Lak &A%
¥ # %] ChannelPipeline ¥ # T —A~ChannelHandler & 2| 4 & -

6.4.2 ChannellnboundHandler

ChannelInboundHandler#24# 7 — & 7 & BB IE X Channel R A A T4 A A o T @AChannelInbou
ndHandler# — %7 ik :

» channelRegistered * ChannelHandlerContext#) Channel#% iz #t %] EventLoop :

e channelUnregistered * ChannelHandlerContext#JChannel AEventLoop F i 44

e channelActive °* ChannelHandlerContext#jChannel & # i&

e channellnactive * ChannelHanderContxt#) Channel 4 & 4 4 B

» channelRead * J\ % AfChannel 9 2§ s 13 BLH &

e channelReadComplete » 4 &% B % G #AT

e userEventTriggered » — N P F 44 4L 4

e channelWritabilityChanged » & £l & 89T IR A » T ¥A4& A Channel.isWritable()# &
» exceptionCaught * £ 5 % % ChannelHandler®) 7 % » 422 3%

Netty# £t T —453L 7 ChannelInboundHandler# @ i % & ChannelHandlerAdapter#y % : Channell
nboundHandlerAdapter ° ChannelInboundHandlerAdapter 5% #. T ChannelInboundHandler & #7 &
7 ik o AE R SR I &4 K B4 & FIChannelPipeline ¥ # T —4ChannelHandler ° ChannelInboun
dHandlerAdapter#channelRead# E A 7K &6 T4 8 s BAH & - 58 A HBFOKE 694 & > Tl
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F T aAm

[java] view plaincopy

1./
2.
o 5 #.ChannelinboundHandlerAdapteréHandler » 7+ & B sh #3089 7 Bat %
3.
o @author c.k
4, =
5. 7
6. public class DiscardHandler extends ChannellnboundHandlerAdapter {
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7.
8.
9.
10.
11.
12.

@Override

public void channelRead(ChannelHandlerContext ctx, Object msg) throws Exception {
115 50 B 30H B

ReferenceCountUtil.release(msg);

}

}

[java] view plaincopy

1.
2.

o N o o &

10.
11.

/**
o #/KSimpleChannellnboundHandler » 4 & # &304 &2 %

o @author c.k
*/
public class SimpleDiscardHandler extends SimpleChannellnboundHandler<Object> {
@Override
protected void channelRead0(ChannelHandlerContext ctx, Object msg) throws
Exception {
A& EFHBER
}
}

Yo RFRAMRERTBSI » TTAE EHandlerty L7y ik o 3 F B T UK & XA k47
A5 7T A 52 #L.ChannellnboundHandler & ChannellnboundHandlerAdapter ° A — 4~
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TENCOH & AR — AR T &K 5 K % %84 4%4% A SimpleChannellnboundHandler&:
3 74 & » 1% A ChannellnboundHandlerAdapter4t 32 H L 69 “ A sE” FHF KRB LT o
Channellnitializer fl 5k #14& ft. ChannelHandler > % & & L #) &-#¥ ChannelHandler#s e %
ChannelPipeline ¥ -

6.4.3 ChannelOutboundHandler

ChannelOutboundHandler A sk 4k 32 i 557 49 4248 74 B o ChannelOutboundHandler# 7 T & —& 5 %

bind * ChannelF € A 333k
connect > Channelif 412 1F
disconnect * Channel#¥7 7+ & 4%
close * % Kl Channel
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deregister » 4% Channel

read » % BUH & » R 2 H K ChannelHandlerContext.read()

write * 5 #4F » % =38 i ChannelPipeline 5 /4 & » Channel.flush()& M %] 2 FRif &
flush » &l #74 & 3|38 &
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AT @ ey XA

[java] view plaincopy

w

N o o ks

public class DiscardOutboundHandler extends ChannelOutboundHandlerAdapter {
@Override
public void write(ChannelHandlerContext ctx, Object msg, ChannelPromise promise)

throws Exception {

ReferenceCountUtil.release(msg);

promise.setSuccess();

}
}

F &0y & Fe P HKHaE Bl ChannelPromise » #%ChannelPromise® A kil = 7T 4.4 % % 3L ¥ — 4 Chan
nelFutureListener Fikill 4m AL — A4 & o S RIH B 9 LR A s % BlChannelPipel
ine¥ # F—/ChannelOutboundHandler » #8 2%t % % AIReferenceCountUtil.release(message)
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7.2.1 ByteToMessageDecoder
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WFARET BN BINT T ARG BOH B R INTF T AR R A F AT T o A —AF LTS o NettyREET
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e decode(ChannelHandlerContext, ByteBuf, List<Object>) » & A7 ik AE——4F £ A
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IntegerToString Channelinbound
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Inbound message List of decoded
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[java] view plaincopy

1./
2.
o Integerf##5 % ByteToMessageDecoder 5 I,

o @author c.k
*/
public class TolntegerDecoder extends ByteToMessageDecoder {

@Override

protected void decode(ChannelHandlerContext ctx, ByteBuf in, List<Object> out)
throws Exception {

10. if(in.readableBytes() >= 4){

11. out.add(in.readint());

© © N o o &
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12. )
13. }
14. )
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B BT ? & > Netty#®R 4 T XA 694 3 A4, Hbyte-to-message i2# £ T —F #HE o I8 T
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7.2.2 ReplayingDecoder

ReplayingDecoder#byte-to-messageffsl i) —Ffr a5 sk b9 AR » HIE P RGFEI AN T EAEL+
RAGH R FY » £ MIReplayingDecoderst £ % & T & ; £ByteBuf P A R4 FF » MAEFIRR; &
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DecoderException °
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ReplayingDecoder © /& i# % % K & 1 5T 3 %1% 1 ByteToMessageDecoder » B % € 8944 32
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[java] view plaincopy

1. ™
2.
o Integerf##5 % ReplayingDecoder 52 3L
3.
o @author c.k
4. *
5 %
6. public class TolntegerReplayingDecoder extends ReplayingDecoder<Void> {
7.
8. @Override
9. protected void decode(ChannelHandlerContext ctx, ByteBuf in, List<Object> out)

throws Exception {
10. out.add(in.readInt());
1. }
12. }
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LNk 8 2k 32 ByteBufi: Blinteger » % & A 4% 89 F ¥ T8 > decode(...) 215 L AL »
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7.2.3 MessageToMessageDecoder
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ChannelFipeline
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[java] view plaincopy

1. 1™
2.
o J§4E M BIntegerit B4 R String£ A » MessageToMessageDecoder 52 #1,
3.
o @author c.k
4. "
5 %
6. public class IntegerToStringDecoder extends MessageToMessageDecoder<Integer> {
7.
8. @Override
9. protected void decode(ChannelHandlerContext ctx, Integer msg, List<Object> out)

throws Exception {
10. out.add(String.valueOf(msq));
1. }
12. }
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o %A X o ¥Integertd % A avbyte[] * MessageToByteEncoder 5= #L,

o @author c.k
*/
public class IntegerToByteEncoder extends MessageToByteEncoder<Integer> {
@Override
protected void encode(ChannelHandlerContext ctx, Integer msg, ByteBuf out) throws

®©® N o o &

Exception {
9. out.writelnt(msg);
10. }
1. }

7.3.2 MessageToMessageEncoder

F BN H B AL R A 6 08 BB ST A% FINet ty42 B 9 MessageToMessageEncoderd £ £k 523 o 44 In
teger M AString » £ T/EAELTH :

ChannelPipeline
IntegerToString ChannellQubound
Encoder MessageHandler
Va
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[java] view plaincopy

1. I**
2.
o %X » ¥Integers A4 . String © MessageToMessageEncoder 5 #L

o @author c.k
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*/
public class IntegerToStringEncoder extends MessageToMessageEncoder<Integer> {

@Override

protected void encode(ChannelHandlerContext ctx, Integer msg, List<Object> out)
throws Exception {

10. out.add(String.valueOf(msg));

11. }

12. }

© o N o ok
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[java] view plaincopy

1. public class ByteArrayDecoder extends MessageToMessageDecoder<ByteBuf> {
2. @Override

protected void decode(ChannelHandlerContext ctx, ByteBuf msg, List<Object> out)
throws Exception {

w

/I copy the ByteBuf content to a byte array
byte[] array = new byte[msg.readableBytes()];
msg.getBytes(0, array);

®© N o o &

out.add(array);
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9.}
10. )

[java] view plaincopy

@Sharable

public class ByteArrayEncoder extends MessageToMessageEncoder<byte[]> {
@Override

protected void encode(ChannelHandlerContext ctx, byte[] msg, List<Object> out)

AW DN~

throws Exception {

o

out.add(Unpooled.wrappedBuffer(msg));

}
7.}

o

7.4.2 ByteToMessageCodec

ByteToMessageCodec/l k4 ®byte-to-messagefrmessage-to-byte o 4o R 8L @55 F 7 7} & RPOJOR
%HPOJOE &RF T » st TR&AH I > ByteToMessageCodec&lt ; 1&gt ; £ — M F 4469k 4% - ByteToMessageCo
decZ—#44 » L% F TByteToMessageDecoderf=MessageToByteEncoder 44 - MessageToByteEncod
erZNME LR LY A2A 7 R FRAMATEA :
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7.4.3 MessageToMessageCodec
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LI,

e encode(ChannelHandlerContext, OUTBOUND _IN, List<Object>)
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B > Ak ARE B aARD ?

HESRAP > mENOREEEGHEIN—MAPIE R F —AAPT c ZAF AT EEA T LAPIR G APTAEF 5
— A ERA o TR LT T EWebSocketiE RAPISZ A #4574 & ¢

[java] view plaincopy

package netty.in.action;

1
2.
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28.
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31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.

import io.netty.buffer.ByteBuf;

import io.netty.channel.ChannelHandlerContext;

import io.netty.channel.ChannelHandler.Sharable;

import io.netty.handler.codec.MessageToMessageCodec;

import io.netty.handler.codec.http.websocketx.BinaryWebSocketFrame;
import io.netty.handler.codec.http.websocketx.CloseWebSocketFrame;

. import io.netty.handler.codec.http.websocketx.ContinuationWebSocketFrame;

import io.netty.handler.codec.http.websocketx.PingWebSocketFrame;
import io.netty.handler.codec.http.websocketx.PongWebSocketFrame;
import io.netty.handler.codec.http.websocketx. TextWebSocketFrame;

import io.netty.handler.codec.http.websocketx.WebSocketFrame;

@Sharable

public class WebSocketConvertHandler extends
MessageToMessageCodec<WebSocketFrame,
WebSocketConvertHandler.MyWebSocketFrame> {

public static final WebSocketConvertHandler INSTANCE = new
WebSocketConvertHandler();

@Override
protected void encode(ChannelHandlerContext ctx, MyWebSocketFrame msg,
List<Object> out) throws Exception {

switch (msg.getType()) {

case BINARY:

out.add(new BinaryWebSocketFrame(msg.getData()));

break;

case CLOSE:

out.add(new CloseWebSocketFrame(true, 0, msg.getData()));
break;

case PING:

out.add(new PingWebSocketFrame(msg.getData()));

break;

case PONG:

out.add(new PongWebSocketFrame(msg.getData()));

break;

case TEXT:

out.add(new TextWebSocketFrame(msg.getData()));

break;

case CONTINUATION:



42.
43.
44,
45.
46.
47.
48.
49.
50.

51.
52.

53.
54.
55.
56.

57.
58.
59.
60.

61.
62.
63.
64.

65.
66.
67.
68.

69.
70.
71.
72.

73.
74.

out.add(new ContinuationWebSocketFrame(msg.getData()));

break;

default:

throw new lllegalStateException("Unsupported websocket msg " + msg);

}
}

@Override

protected void decode(ChannelHandlerContext ctx, WebSocketFrame msg,
List<Object> out) throws Exception {

if (msg instanceof BinaryWebSocketFrame) {

out.add(new MyWebSocketFrame(MyWebSocketFrame.FrameType.BINARY,
msg.content().copy()));

return;

}

if (msg instanceof CloseWebSocketFrame) {

out.add(new MyWebSocketFrame(MyWebSocketFrame.FrameType.CLOSE,
msg.content().copy()));

return;

}

if (msg instanceof PingWebSocketFrame) {

out.add(new MyWebSocketFrame(MyWebSocketFrame.FrameType.PING,
msg.content().copy()));

return;

}

if (msg instanceof PongWebSocketFrame) {

out.add(new MyWebSocketFrame(MyWebSocketFrame.FrameType.PONG,
msg.content().copy()));

return;

}

if (msg instanceof TextWebSocketFrame) {

out.add(new MyWebSocketFrame(MyWebSocketFrame.FrameType. TEXT,
msg.content().copy()));

return;

}

if (msg instanceof ContinuationWebSocketFrame) {

out.add(new MyWebSocketFrame(MyWebSocketFrame.FrameType.CONTINUATION,
msg.content().copy()));

return;

}



75. throw new lllegalStateException("Unsupported websocket msg " + msg);
76. }

77.

78. public static final class MyWebSocketFrame {

79. public enum FrameType {

80. BINARY, CLOSE, PING, PONG, TEXT, CONTINUATION
81. }

82.

83. private final FrameType type;

84. private final ByteBuf data;

85.

86. public MyWebSocketFrame(FrameType type, ByteBuf data) {
87. this.type = type;

88. this.data = data;

89. }

90.

91. public FrameType getType() {

92. return type;

93. }

94,

95. public ByteBuf getData() {

96. return data;

97. }

98.

99. }

00. }
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7.5.1 CombinedChannelDuplexHandler
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[java] view plaincopy

1. ™
2.
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o f#AS % > Y byted® mchar

o @author c.k

*/
public class ByteToCharDecoder extends ByteToMessageDecoder {

@Override
protected void decode(ChannelHandlerContext ctx, ByteBuf in, List<Object> out)

© o N o o k&

throws Exception {
10. while(in.readableBytes() >= 2){
11. out.add(Character.valueOf(in.readChar()));
12. }
13. }

15. }
[java] view plaincopy

1. ™
2.
o %% » 4 charit Abyte

o @author Administrator

4.
5 %

6. public class CharToByteEncoder extends MessageToByteEncoder<Character> {
7

8

9

. @Override
. protected void encode(ChannelHandlerContext ctx, Character msg, ByteBuf out)
throws Exception {
10. out.writeChar(msg);
1. }
12. }

[java] view plaincopy

1. ™
2.
o % &KCombinedChannelDuplexHandler > T 48 & f# 45 3 Fo 45 75 35

o @author c.k
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4, *
5 %
6. public class CharCodec extends
CombinedChannelDuplexHandler<ByteToCharDecoder, CharToByteEncoder> {
7. public CharCodec(){
8. super(new ByteToCharDecoder(), new CharToByteEncoder());
9 }
10. }
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e RTSP(Real Time Streaming Protocol > £ B /4% 4 #44L) » /£io.netty.handler.codec.rtsp
e

e SCTP(Stream Control Transmission Protocol » 4% %] & L) » &
io.netty.handler.codec.sctp & T
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L+ A B T 4= {74% Fl Channellnitializeri4 SsIHandler#s /= 2| ChannelPipeline » & T @ X4 :

[java] view plaincopy


http://blog.csdn.net/abc_key/article/details/38061079
http://blog.csdn.net/abc_key/article/details/38061079
http://blog.csdn.net/abc_key/article/details/38061079

20.

21.

22.
23.

24.

25.
26.

O N o o koD~

public class SsIChannellnitializer extends Channellnitializer<Channel> {

private final SSLContext context;
private final boolean client;
private final boolean startTls;

public SsIChannellnitializer(SSLContext context, boolean client, boolean startTls) {
this.context = context;

this.client = client;

this.startTls = startTls;

-}

@Override

protected void initChannel(Channel ch) throws Exception {
SSLENgine engine = context.createSSLENngine();
engine.setUseClientMode(client);

ch.pipeline().addFirst("ssl", new SsliHandler(engine, startTls));

}
}

%% ix&— & > SslHandlerss /l & /m 2] ChannelPipeline 89 % — M & » = #& A — 245
If 0 42T KAF A KA o © B — T X AT # A 89 ChannelHandler » ChannelPipeline#t. % &
— AL TR OGEFAE R e e 0 EARECESEHIB N G # AT o A S Ay
SsIHandler4-* & ftbHandler: #.3% 48 295 2 77 ot 248 # 47 m B > M f 2 F& Netty R %54
&9 BT A #9Handlert AR £ 2409 o

SsIHandler{® #t 7 — & A A 89 7 & » T vAR A5 R IEAT A R AT 2 i 40 > — B SSL/TLS 7 A%
BF(EBRFIEFHAAAGFRETARIENF » KB ®B—AEFD) > SSLTLSA
A #HIATH o & T @ k5 &

setHandshakeTimeout(long handshakeTimeout, TimeUnit unit) » % & & 5 A8 & B 1] >
ChannelFuture 4% 3| i@ %»

setHandshakeTimeoutMillis(long handshakeTimeoutMillis) » & & & F A2 &t & 7] »
ChannelFuture 4% 3 i %»

getHandshakeTimeoutMillis() » & Btd& F A2 & B 3] 44

setCloseNotify Timeout(long closeNotifyTimeout, TimeUnit unit) » 1% & % 4] i % A8 B &
7] » ZABE > ChannelFuture 4 % H & K

setHandshakeTimeoutMillis(long handshakeTimeoutMillis) » % & X ] i % #2 B & 18] » 3%
#8F » ChannelFuture & % ] & K

getCloseNotify TimeoutMillis() » KB X 4] 18 Fn A8 i & 3]

handshakeFuture() » & & % &2 F /& & ChannelFuture



27. close() » % % % H il 4w if R £ W A4 %

8.2 1% I Netty 6| ZHTTP/HTTPS £ 5

HTTP/HTTPSA R E A i Z — » T LA HTTP/HTTPS B M 36 » RAEZRBEMIIAAUE TR S FF - Ne
ttyW & T4 AHTTP/HTTPS 8 handlers » A& XM 8 Tk%B 5 %MD E o

8.2.1 Netty Y HTTP % 45 & » ffeD 40 % AR AL 5

HTTPR#H K- » BF 4 L% —Ahttpi#H K » MEshehmibid R o Netty4248E T i £ 69 %48 BRAHTTP
LK & t9Handler © TE 257 T httpid Rfech i

o ° FullHttpRespon se

Last
HitpResponse HttpContent HttpContent HttpC ontent
o ° FullHttpRespon se
HitpResponse HttpContent HitpContent e
HttpC ontent

do L@ AAE AT > —AHTTP#E Rl & TR ES T E—A BR4&H LA
LastHttpContenti¥ & ° FullHttpRequest#=FullHttpResponse & Netty42 £ 8 # A~ 2 » 55| A
* 7 Ahttpi KAeeh 2 o BT A HTTPE & X 2 4F 52 2L T HttpObjectiz o - T@ AR XA A :



o ReferenceCounted

o HitpObject

— ByteBufHolder

| &

|

o— HitpContent

o— LastHitpContent

o— HitpMessage

|

o HitpRequest o~ FullHttpMessage o HitpResponse

- e

o—  FulHttpReguest o— FullHttpResponse

Netty#R 4t THTTP#E RAvvh 09 4 al S Fe fRAL 55 » A T @5 & ¢

HttpRequestEncoder » # HttpRequest 3 HttpContent % 5 & ByteBuf
HttpRequestDecoder » 5 ByteBuff# 75 s HttpRequestfHttpContent
HttpResponseEncoder * ¥ HttpResponse s HttpContent % 2 #ByteBuf
HttpResponseDecoder * ¥ ByteBuff# 45 s HttpResponsef=HttpContent

AT @R
[java] view plaincopy

1. public class HttpDecoderEncoderlnitializer extends Channellnitializer<Channel> {
2
3. private final boolean client;
4
5

. public HttpDecoderEncoderlnitializer(boolean client) {
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this.client = client;

}

@Override
protected void initChannel(Channel ch) throws Exception {

. ChannelPipeline pipeline = ch.pipeline();

if (client) {

pipeline.addLast("decoder", new HttpResponseDecoder());
pipeline.addLast("", new HttpRequestEncoder());

} else {

pipeline.addLast("decoder”, new HttpRequestDecoder());
pipeline.addLast("encoder", new HttpResponseEncoder());

}
}

-}

%o R AR & & 42 ChannelPipeline ¥ A —/N# RFe A 5 > B9 3 AH —NEZE P snf R %
% % 89 % A#AL %5 HttpClientCodec#»HttpServerCodec ° % ChannelPipelien ™ 7 fi# 4
BAn i B (R AR R ) JE 3L T ARRAE T Fl 89 HitpObjectid & T {2 2HTTP% RAevh &
TUAARS K EEKE  RERBAETRR IS > TRALFTZRESZ LN L5 > ZAR
IR o A T AR RIZAFA > Netty®RET —AMREE > ©KH L3563
FullHttpRequestf=FullHttpResponse » H 3t & 242 oS30 R 4 & 4E -

8.2.2 HTTPH & % &

W FEHTTPE T AEEKHTTPH B R B Netty F R L BB KT ENHE L o ZRRHLZHTTPH & > A LA H

T LT LR K > NettyH sbi2 Bt THttpObjectAggregator ° @@ HttpObjectAggregator » Netty T XA &H
TTP:H & » 4 FIFul1Ht tpResponsef"FullHttpRequest#/ChannelPipeline ¥ # F —AChannelHandler s i&
WHRTHI R & RIETHENTE c TORDEFRT MRS !

[java] view plaincopy

1.
2.

/**

o

s R Ahttp ¥ B89 Handler

o

@author c.k

*/
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7. public class HttpAggregatorinitializer extends Channellnitializer<Channel> {

9. private final boolean client;
10.
11. public HttpAggregatorinitializer(boolean client) {
12. this.client = client;
13. }
14.
15. @Override
16. protected void initChannel(Channel ch) throws Exception {
17. ChannelPipeline pipeline = ch.pipeline();
18. if (client) {
19. pipeline.addLast("codec", new HttpClientCodec());
20. }else {
21. pipeline.addLast("codec", new HttpServerCodec());
22. }
23. pipeline.addLast("aggegator", new HttpObjectAggregator(512 * 1024));
24. }
25.
26. }

%o L@ XA > KA FAINetty 8 s REH & o 2RFEZ > AT BakDosH HMRE % > &
REBYGIRFE LR o HRE S RIBATERGER > ZRLITA RGGAHZT
A o

8.23 HTTP/= 42

1 RHTTPH 2 BUE % KRB AR I MR E » BB RIE R mCPU R & » LA G REAREARRER » KRS KNIERE
GRIER — AT EE o Netty X dF“gzip”F=“deflate” > AR T & AChannelHandler 5355 A T /& 4 4= 2
JE oo BT @R

[java] view plaincopy

@Override

protected void initChannel(Channel ch) throws Exception {
ChannelPipeline pipeline = ch.pipeline();

if (client) {

pipeline.addLast("codec", new HttpClientCodec());

1175 7 8 )= 4% Handler

pipeline.addLast("decompressor", new HttpContentDecompressor());
} else {

pipeline.addLast("codec", new HttpServerCodec());

© o N O kDN~
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10.
1.
12.
13.
14.

114 7w fi% /£ % Handler
pipeline.addLast("decompressor", new HttpContentDecompressor());

}
pipeline.addLast("aggegator", new HttpObjectAggregator(512 * 1024));

}

8.2.4 12 FIHTTPS

B % 7 4% 4 69 & B 3E F B B R R o 15 FiNetty#2 4 69Ss1Handler T AR B 5 3L - A T @ARA :

[java] view plaincopy

—_—

. /**

o 12 FISSLAHTTPH & Ae

o @author c.k

o
*/
public class HttpsCodeclnitializer extends Channellnitializer<Channel> {

private final SSLContext context;
private final boolean client;

public HttpsCodeclnitializer(SSLContext context, boolean client) {
this.context = context;
this.client = client;

}

@Override
protected void initChannel(Channel ch) throws Exception {
SSLEnNgine engine = context.createSSLENngine();

. engine.setUseClientMode(client);

. ChannelPipeline pipeline = ch.pipeline();

. pipeline.addFirst("ssl", new SslHandler(engine));

. if (client) {

. pipeline.addLast("codec", new HttpClientCodec());
. telse{
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26. pipeline.addLast("codec", new HttpServerCodec());
27. }

28. }

29.

30. }

8.2.5 WebSocket

HTTPEFH ML s ER R FEEHAAREEAM? AMUEREZE PR —ERAFRRSE » T HF XK
ATAKI B 2L AR S > WRRREGMAT R > AT ARZAFA > 12 43 T WebSocket °

WebSocket A &IER @ tE > R ERFER-AEEX - FHgWebSocket R AL % L AZKIE » KRB IAE TR

T VLK 3% SUREIE » BT LR % =3 B 4B 0 X A8 45 7T A4 FlWebSocket M E R B E 987 - T B ZWebSocket #7id
ETER

nClient

aSe-rwa-r

NN HTTP  jeoccosassediie

WebSocket

e andshake

POOOOOIOIBDNIN0

R R T ReWebSocket X #HRE % - Nettyht# TwebSocket#) X4 » iiidChannelHandler k £ 3, -
1% MiwebSocket A R R 89 B LA FH L4 - T@mF| &% & TNettyPwebSocket £ 4 :

e BinaryWebSocketFrame » .4 =it %] 4k 4

o TextWebSocketFrame > 4 U A 43k

e ContinuationWebSocketFrame » & =% 4| # 4% & L A %% > BinaryWebSocketFrame
FeTextWebSocketFrame 8 £ &1k

e CloseWebSocketFrame > WebSocketFramefX & — A % Ml K » 4 % H R A # fr S5 15

¢ PingWebSocketFrame * WebSocketFrame% K PongWebSocketFrame & i% %% 5

¢ PongWebSocketFrame * WebSocketFrame % K PingWebSocketFrame®r £



AT A s RAVRF A d=fT4 AWebSocket R4 % o & P saik A T XA ANetty 8 # #9WebSocket#lF -

Netty#R# T # % 7 & k& AlwebSocket » 123 f# & ¥ A 89 7 % L 1% MiwebSocketServerProtocolHandle
re & T aRKA :

[java] view plaincopy

—_—

21.
22.
23.
24.
25.

26.
27.

/**

o WebSocket Server » # #4% ISSLAw % > 44 SslHandler/w= # ChannelPipeline & 5 AT
i Bp <]

o @author c.k

*/
public class WebSocketServerlnitializer extends Channellnitializer<Channel> {

@Override
protected void initChannel(Channel ch) throws Exception {
ch.pipeline().addLast(new HttpServerCodec(),

. new HttpObjectAggregator(65536),

new WebSocketServerProtocolHandler("/websocket"),
new TextFrameHandler(),

new BinaryFrameHandler(),

new ContinuationFrameHandler());

}

public static final class TextFrameHandler extends
SimpleChannellnboundHandler<TextWebSocketFrame> {
@Override

. protected void channelRead0O(ChannelHandlerContext ctx, TextWebSocketFrame

msg) throws Exception {
/I handler text frame

}
}

public static final class BinaryFrameHandler extends
SimpleChannellnboundHandler<BinaryWebSocketFrame>{

@Override

protected void channelRead0O(ChannelHandlerContext ctx, BinaryWebSocketFrame
msg) throws Exception {
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28.
29.
30.
31.
32.

33.
34.

35.
36.
37.
38.

//handler binary frame

}
}

public static final class ContinuationFrameHandler extends
SimpleChannellnboundHandler<ContinuationWebSocketFrame>{
@Override

protected void channelRead0(ChannelHandlerContext ctx,
ContinuationWebSocketFrame msg) throws Exception {
//handler continuation frame

}
}
}

8.2.6 SPDY

SPDY (i:1E“SPeeDY”) A&Googlefr & #9hFTTCPaY A & il » A AR IMLR &R » RAMLRE - AL

B Pt R 4% R AR3S o SPDYH R A —# A THARHTTPH Wi » M & sTHTTP L6938 38 o #4089 o) fit L4640 3B R 0%

%% 8 M ~ 5 REEBABRHTTPIR KRR o 23 & T » 5l ASPDY W UG » f& 23 T MR T T & he £ 1% £ FO/R 6 He64%

SPDY &) E 4% :
& T @ e BT 1R R Y 50% ©
RARIRE R TR E 0 LM - SPDYIEATCPIEA4EHE » BT F s TILA 49 M &%
3 o

BRPEFEE RN A% o XAHFSPDYE—FZ R RE P in KEAWeblk 5 & &2 F
f

SPDYZ ALK :

FATCPE B L A HTTP#E K o

JE 48 3R K Ao 38 T ol B 09 K30 kR B ATHTTPAE A 89 4 5L o

RX—ANBHEN EREER ARG - BERTALER ~ T L5 BATEHE &
#X R BRITHTTPS 8 &M -

3% 1E FSSL » 1ESSLIM A ILAF 69 W 2% 36 T A BT 692 At i kB o

AHIRE R F ot KAt B P ok 0935 4 4 A 2B o

SPDY B4R tm f S0 iR B AL I T A& B4R X 4t » LETAEAFAT o

8.3 4L 3 = & A0 A IS



WL ERNERAAT RS AT HHRCIHRY o TRE-FHEE » TALMNEREERL TERRE » H1R

KA &R T BT AT 3 o NettydR 48 TRIFO AR R A £ » A =4 R Fl 89ChannelHandler & 3 R & 4= A8 i i 3%

R"E

ldleStateHandler » % — AN 8 %A #4718 5 REAT T —& 8 155 & |dleStateEvent
ReadTimeoutHandler » /£ 45 € B 18] ) & A 4% 4 B £ 47 2038 4% b 1 Read TimeoutException
WriteTimeoutHandler » /£ & € & 18] A A 5 A %38 4 6 & Write TimeoutException

A 8 2 |dleStateHandler * F @ X4 % 7 T =474 Ji IdleStateHandler * 4= 2604 1 & 4

HOMRAE RAZ G - BB R K XA

[java] view plaincopy

1

2
3
4
5
6.
7
8
9
0
1

12.
13.
14.
15.

16.
17.

18.
19.
20.
21.
22.
23.

. public class IdleStateHandlerlnitializer extends Channellnitializer<Channel> {

. @Override
. protected void initChannel(Channel ch) throws Exception {
. ChannelPipeline pipeline = ch.pipeline();

pipeline.addLast(new IdleStateHandler(0, 0, 60, TimeUnit. SECONDS));

. pipeline.addLast(new HeartbeatHandler());
-}

. public static final class HeartbeatHandler extends ChannellnboundHandlerAdapter {
. private static final ByteBuf HEARTBEAT _SEQUENCE =

Unpooled.unreleasableBuffer(Unpooled.copiedBuffer(
"HEARTBEAT", CharsetUtil.LUTF_8));

@Override

public void userEventTriggered(ChannelHandlerContext ctx, Object evt) throws
Exception {

if (evt instanceof IdleStateEvent) {
ctx.writeAndFlush(HEARTBEAT_SEQUENCE.duplicate()).addListener(ChannelFuturelLi
stener.CLOSE_ON_FAILURE);

} else {

super.userEventTriggered(ctx, evt);

}

—_— N
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1% FiNetty Bt 438 B F 2 @ a0 A5 Ta fF fo K B9 Ak 69 Wil o R ¥ 3 AENe t ty o o AR A 3 M bl o

8.4.1 # ki it

2% FERES R ARG ZAT N9 > #l42SMTP ~ POP3 ~ IMAP ~ Telnet ¥ % ; Netty# # é9hand
lersTAMRE HHRI— L7545 :

e DelimiterBasedFrameDecoder » ## % » #kByteBufdi — MR % N9 [aif 354 0 4o
NUL 4T 4
¢ LineBasedFrameDecoder » f#75 % » £k ByteBufA 53| & % R » 4="\n"F="\r\n"

THELFTRANAN"S W 9472

°Befc:re Decode (14 bytes) o After Decode (12 bytes)

Actual Content Actual Content

"HELLO. WORLD"

ERUESRR

"HELLO. WORLD"

Figure 8.7 Message that has fixed size encoded in the header

T @ XA § 1% A LineBasedFrameDecoder#2 B "\r\n" 4~ & i :
[java] view plaincopy

1./
2.
o WREBITHWIFH &

o @author c.k
4. *
5 %
6. public class LineBasedHandlerlnitializer extends Channellnitializer<Channel> {
7
8

. @Override
9. protected void initChannel(Channel ch) throws Exception {
10. ch.pipeline().addLast(new LineBasedFrameDecoder(65 1204), *new FrameHandler());
1. }

13. public static final class FrameHandler extends
SimpleChannellnboundHandler<ByteBuf> {
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14.
15.

16.
17.
18.
19.

@Override

protected void channelRead0(ChannelHandlerContext ctx, ByteBuf msg) throws
Exception {

/I do something with the frame

}

}

}

W RAEE A TR T RITH LA 38992 » T v44% A DelimiterBasedFrameDecoder *
RELNH)TaF BRI MEFTER - wRELIA EGé’J VA TasF A ek 6 th L o 3X e i

S RF R o flde ﬁ,ﬁﬁ/\ﬁ}u s CRLHE AL BB LSO LR AR R 4
sl —NERY TR FIE $%ﬁg¢

[java] view plaincopy

-_—

. /**

o @author c.k

*/
public class CmdHandlerlnitializer extends Channellnitializer<Channel> {

@Override
protected void initChannel(Channel ch) throws Exception {
ch.pipeline().addLast(new CmdDecoder(65 1024), *new CmdHandler());

-}

public static final class Cmd {
private final ByteBuf name;
private final ByteBuf args;

public Cmd(ByteBuf name, ByteBuf args) {
this.name = name;
this.args = args;

-}

. public ByteBuf getName() {
. return name;

-}
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26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

39.
40.
41.
42.
43.
44,

45.
46.
47.
48.
49.
50.

51.
52.
53.
54.
55.

public ByteBuf getArgs() {
return args;

}
}

public static final class CmdDecoder extends LineBasedFrameDecoder {

public CmdDecoder(int maxLength) {
super(maxLength);

}

@Override

protected Object decode(ChannelHandlerContext ctx, ByteBuf buffer) throws
Exception {

ByteBuf frame = (ByteBuf) super.decode(ctx, buffer);

if (frame == null) {

return null;

}

int index = frame.indexOf(frame.readerindex(), frame.writerindex(), (byte) '');
return new Cmd(frame.slice(frame.readerindex(), index), frame.slice(index + 1,
frame.writerindex()));

}
}

public static final class CmdHandler extends SimpleChannellnboundHandler<Cmd> {
@Override

protected void channelRead0O(ChannelHandlerContext ctx, Cmd msg) throws
Exception {

/I do something with the command

}

}

}

8.4.2 K& A J Ak 8 Prid

— R F ARBAKE N AR AL o st TR ANet ty A AR F 8 A7 35 7T A4 Bh &A1k AgAD

e FixedLengthFrameDecoder

¢ |engthFieldBasedFrameDecoder



T B %= T FixedLengthFrameDecoder 9 4 3 i 42 :

°Elefc:re Decode (14 bytes) o After Decode (12 bytes)

Actual Content
"HELLO. WORLD"

Actual Content

ERUESRR

"HELLO. WORLD"

Figure 8.7 Message that has fixed size encoded in the header

4= L B A7 > FixedLengthFrameDecoder{@ BBl & k& » #]F F 89,28F ¥ o KoMy
KA AL K30 - AP LT A4 Al LengthFieldBasedFrameDecoder @ & 41k Bk 38 K &
FREMGKE - THETT EALlTT/F :

°Elefc:re Decode (14 bytes) o After Decode (12 bytes)

Actual Content
"HELLO. WORLD"

Actual Content

ERUESRR

"HELLO. WORLD"

Figure 8.7 Message that has fixed size encoded in the header

W RKEFHRARPIERNG— 4 > TlELengthFieldBasedFrameDecoder 89# & 7 ik ¥ B B » i T w445
TRBEG K o FixedLengthFrameDecoderfR & 5 4% A » &A1 E &4 ffLengthFieldBasedFrameDecoder ° T
& XA £ R 4= 1T4% Fl LengthFieldBasedFrameDecoder 2 8 F ¥ k& :

[java] view plaincopy

. public class LengthBasedinitializer extends Channellnitializer<Channel> {

1
2.
3. @Override

4. protected void initChannel(Channel ch) throws Exception {

5. ch.pipeline().addLast(new LengthFieldBasedFrameDecoder(65*1024, 0, 8))
6. .addLast(new FrameHandler());

7

8

9

-}

. public static final class FrameHandler extends
SimpleChannellnboundHandler<ByteBuf>{
10. @Override
11. protected void channelReadO(ChannelHandlerContext ctx, ByteBuf msg) throws
Exception {
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12. //do something with the frame
13. }
14. }
15. }

8.5 5 K4k

BEREQGRIEH —MA RO T ERGEMNFTER > wRAB I MEBLTIEHERTRE  RERIFES > TN
{&OutOfMemoryError ° Netty#R 4 7 & X4 A Zifzero-memory-copy sl » X4k 75 kB A AR B 3| W 43f
Ax E A B T A RAT R KA PEAE o 4R R R N B 469 A 2@ dDefaultFileRegion ~ ChannelHandlerContext

s ChannelPipeline > & T @& :

[java] view plaincopy

1. @Override
2. public void channelRead(ChannelHandlerContext ctx, Object msg) throws Exception {
3. File file = new File("test.txt");
4. FilelnputStream fis = new FilelnputStream(file);
5. FileRegion region = new DefaultFileRegion(fis.getChannel(), 0O, file.length());
6. Channel channel = ctx.channel();
7. channel.writeAndFlush(region).addListener(new ChannelFutureListener() {
8.
9. @Override
10. public void operationComplete(ChannelFuture future) throws Exception {
11. if(future.isSuccess()){
12. Throwable cause = future.cause();
13. // do something
14. }
15. }
16. });
17. }

4o S RAR K K UM P A8 A 2B B R % 6 2 R 2 Netty#2 4 T ChunkedWriteHandler »
A8 3 4 Chunkedinputsk B K 89 4483k - T @£ ChunkedInput®y — & 5231 K :

18. ChunkedFile

19. ChunkedNioFile
20. ChunkedStream
21. ChunkedNioStream

AT ERA :

[java] view plaincopy
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19.
20.
21.

8.6

o N o o koD

public class ChunkedWriteHandlerlnitializer extends Channellnitializer<Channel> {
private final File file;
public ChunkedWriteHandlerlnitializer(File file) {
this.file = file;
}
@Override
protected void initChannel(Channel ch) throws Exception {
ch.pipeline().addLast(new ChunkedWriteHandler())
. .addLast(new WriteStreamHandler());
}
public final class WriteStreamHandler extends ChannellnboundHandlerAdapter {
@Override
public void channelActive(ChannelHandlerContext ctx) throws Exception {
super.channelActive(ctx);
ctx.writeAndFlush(new ChunkedStream(new FilelnputStream(file)));
}
}
}
- 74t 4 B

FE M %G EART RS EE A MMt £43EP0J0, Javat #24 TObjectInputStreamf=Object

OutputStream& Aty — kst £ 751t iE 0 o Netty PREXTIDKFZMLE 0 895 7)o o

8.6.1 &3 19 JDK/F 7] 1L

4o R 4r4& AlObjectInputStreamf»ObjectOutputStream » # B & Z R F M » A SMREH > AR ZID

K& F 7 LT B ik o NettyR#E T Ty —LiEo » ZRLFE i fEio. netty. handler.codec.serialization®
T

CompatibleObjectEncoder
CompactObjectinputStream
CompactObjectOutputStream
ObjectEncoder
ObjectDecoder
ObjectEncoderOutputStream
ObjectDecoderlnputStream

8.6.2 iA it JBoss 4 41/ 7)1t



do RARARAE R SNIRAR B89 O > JBoss A A ATk © JBoss Marshalling/s |1t ik B £ IDK#I34E »
HEFMLe 44 8 %% » miE B 7ML E 69498 2 /) - Netty M T JBossh A A 7|k eg 3, » XL T Eio.
netty.handler.codec.marshallingé& T @ :

e CompatibleMarshallingEncoder
e CompatibleMarshallingDecoder
e MarshallingEncoder
¢ MarshallingDecoder

T @R
[java] view plaincopy

1. [**
2.
o 1% FJBoss Marshalling

o @author c.k
4. *
5 7
6. public class Marshallinglnitializer extends Channellnitializer<Channel> {
7. private final MarshallerProvider marshallerProvider;
8. private final UnmarshallerProvider unmarshallerProvider;
9
0. public Marshallinglnitializer(MarshallerProvider marshallerProvider,
UnmarshallerProvider unmarshallerProvider) {
11. this.marshallerProvider = marshallerProvider;

12. this.unmarshallerProvider = unmarshallerProvider;
13. }

15. @Override

16. protected void initChannel(Channel ch) throws Exception {

17. ch.pipeline().addLast(new MarshallingDecoder(unmarshallerProvider))
18. .addLast(new MarshallingEncoder(marshallerProvider))

19. .addLast(new ObjectHandler());

20. }

22. public final class ObjectHandler extends
SimpleChannellnboundHandler<Serializable> {

23. @Override

24. protected void channelReadO(ChannelHandlerContext ctx, Serializable msg) throws
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Exception {
25. // do something
26. }
27. }
28. }

8.6.3 1% I ProtoBuf/F 7|1t

RA—MNF I £ ANetty M 89ProtoBuf ° protobuf&Google ik &9 — & L o AEAL K » € 694E M &
B I8 IE £ F K o AR T protobuf ¥y FREF %I » Bilprotobuf 2% F & B & R F4F69 k4%
o NettyM 4 é9protobufsZio.netty.handler.codec.protobufé& T @ :

ProtobufDecoder

ProtobufEncoder

ProtobufVarint32FrameDecoder
ProtobufVarint32LengthFieldPrepender

T @R
[java] view plaincopy

1. [**
2.
o 4% Flprotobuf5 7| {b 438 » 4T % AL AR AL

o & : 1% A protobuf Zprotobuf-java-2.5.0.jar

o @author Administrator

*

5

6. */
7. public class ProtoBuflnitializer extends Channellnitializer<Channel> {
8

9. private final Messagelite lite;

11. public ProtoBuflnitializer(MessageL.ite lite) {
12. this.lite = lite;
13. }

15. @Override

16. protected void initChannel(Channel ch) throws Exception {
17. ch.pipeline().addLast(new ProtobufVarint32FrameDecoder())
18. .addLast(new ProtobufEncoder())
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19.
20.
21.
22.
23.

24.
25.

26.
27.
28.
29.

.addLast(new ProtobufDecoder(lite))
.addLast(new ObjectHandler());

}

public final class ObjectHandler extends
SimpleChannellnboundHandler<Serializable> {

@Override

protected void channelRead0(ChannelHandlerContext ctx, Serializable msg) throws
Exception {

/I do something

ki

ki

}
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15.

16.

17.

18.
19.
20.
21.
22.

. package netty.in.action;

,
2
3. import io.netty.bootstrap.Bootstrap;
4. import io.netty.buffer.ByteBuf;

5.
6
7
8

import io.netty.channel.ChannelFuture;

. import io.netty.channel.ChannelFutureListener;
. import io.netty.channel.ChannelHandlerContext;
. import io.netty.channel.EventLoopGroup;

9.
10.
11.
12.
13.
14.

import io.netty.channel.SimpleChannellnboundHandler;
import io.netty.channel.nio.NioEventLoopGroup;
import io.netty.channel.socket.nio.NioSocketChannel,

/**

o & MEEP #

o @author c.k

[e]
*/
public class BootstrapingClient {

public static void main(String[] args) throws Exception {
EventLoopGroup group = new NioEventLoopGroup();

TH

A
A

B

T
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23. Bootstrap b = new Bootstrap();

24. b.group(group).channel(NioSocketChannel.class).handler(new
SimpleChannellnboundHandler<ByteBuf>() {

25. @Override

26. protected void channelRead0(ChannelHandlerContext ctx, ByteBuf msg) throws
Exception {

27. System.out.printin("Received data");

28. msg.clear();

29. }

30. });

31. ChannelFuture f = b.connect("127.0.0.1", 2048);

32. f.addListener(new ChannelFutureListener() {

33. @Override

34. public void operationComplete(ChannelFuture future) throws Exception {

35. if (future.isSuccess()) {

36. System.out.printin("connection finished");

37. }else{

38. System.out.printin("connection failed");

39. future.cause().printStackTrace();

40. }

41. }

42. });

43. }

44. }

~
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;main&quot; java.lang.IllegalStateException: incompatible event loop type-
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15.

16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.

28.
29.
30.
31.
32.
33.
34.
35.
36.

package netty.in.action;

import io.netty.bootstrap.ServerBootstrap;

import io.netty.buffer.ByteBuf;

import io.netty.channel.ChannelFuture;

import io.netty.channel.ChannelFutureListener;

import io.netty.channel.ChannelHandlerContext;
import io.netty.channel.EventLoopGroup;

import io.netty.channel.SimpleChannellnboundHandler;
import io.netty.channel.nio.NioEventLoopGroup;

. import io.netty.channel.socket.nio.NioServerSocketChannel;

/**

o | & REEEE

o @author c.k
¥/
public class BootstrapingServer {

public static void main(String[] args) throws Exception {
EventLoopGroup bossGroup = new NioEventLoopGroup(1);
EventLoopGroup workerGroup = new NioEventLoopGroup();
ServerBootstrap b = new ServerBootstrap();

b.group(bossGroup, workerGroup).channel(NioServerSocketChannel.class)
.childHandler(new SimpleChannellnboundHandler<ByteBuf>() {

@Override

protected void channelRead0O(ChannelHandlerContext ctx, ByteBuf msg) throws

Exception {
System.out.printin("Received data");
msg.clear();

}

b;

ChannelFuture f = b.bind(2048);
f.addListener(new ChannelFutureListener() {
@Override

public void operationComplete(ChannelFuture future) throws Exception {

if (future.isSuccess()) {
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37. System.out.printin("Server bound");
38. }else

39. System.err.printin("bound fail");

40. future.cause().printStackTrace();
41. }

42. }

43. });

44,

45.

9.4 \Channel3| &% P 3%

HEEEZIN A —AChannelsl $ & P st o Bl B — MRIERE ZNEAM A% £ 2IE o NI A %5k B IB it
FRARH A AR S Netty s AR oM S L IA 9 ZAE R » eNetty®R 55 R ALAITERE > 29K
B -
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bindf...} - ServerChannel
Bootstrap - Channel
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19.

20.

21.

22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.

package netty.in.action;

import java.net.InetSocketAddress;

import io.netty.bootstrap.Bootstrap;

import io.netty.bootstrap.ServerBootstrap;
import io.netty.buffer.ByteBuf;

import io.netty.channel.ChannelFuture;

import io.netty.channel.ChannelFutureListener;
import io.netty.channel.ChannelHandlerContext;

. import io.netty.channel.EventLoopGroup;

import io.netty.channel.SimpleChannellnboundHandler;
import io.netty.channel.nio.NioEventLoopGroup;

import io.netty.channel.socket.nio.NioServerSocketChannel;
import io.netty.channel.socket.nio.NioSocketChannel;

/**

o M Channel3l &% F 3%

o @author c.k

[e]
*/
public class BootstrapingFromChannel {

public static void main(String[] args) throws Exception {
EventLoopGroup bossGroup = new NioEventLoopGroup(1);
EventLoopGroup workerGroup = new NioEventLoopGroup();
ServerBootstrap b = new ServerBootstrap();

b.group(bossGroup, workerGroup).channel(NioServerSocketChannel.class)
.childHandler(new SimpleChannellnboundHandler<ByteBuf>() {

ChannelFuture connectFuture;

@Override

public void channelActive(ChannelHandlerContext ctx) throws Exception {

Bootstrap b = new Bootstrap();
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36. b.channel(NioSocketChannel.class).handler(

37. new SimpleChannellnboundHandler<ByteBuf>() {

38. @Override

39. protected void channelRead0(ChannelHandlerContext ctx,
40. ByteBuf msg) throws Exception {

41. System.out.printin("Received data");

42. msg.clear();

43. }

44. });

45. b.group(ctx.channel().eventLoop());

46. connectFuture = b.connect(new InetSocketAddress("127.0.0.1", 2048));
47. }

48.

49. @Override

50. protected void channelRead0O(ChannelHandlerContext ctx, ByteBuf msg)
51. throws Exception {

52. if (connectFuture.isDone()) {

53. // do something with the data

54. }

55. }

56. });

57. ChannelFuture f = b.bind(2048);

58. f.addListener(new ChannelFutureListener() {

59. @Override

60. public void operationComplete(ChannelFuture future) throws Exception {
61. if (future.isSuccess()) {

62. System.out.printin("Server bound");

63. }else

64. System.err.printin("bound fail");

65. future.cause().printStackTrace();

66. }

67. }

68. });

69. }

70. }

9.5 /x/2 % /~ChannelHandler
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package netty.in.action;

import io.netty.bootstrap.ServerBootstrap;
import io.netty.channel.Channel;

1

2

3

4

5. import io.netty.channel.ChannelFuture;

6. import io.netty.channel.Channellnitializer;

7. import io.netty.channel.EventLoopGroup;

8. import io.netty.channel.nio.NioEventLoopGroup;

9. import io.netty.channel.socket.nio.NioServerSocketChannel,
10. import io.netty.handler.codec.http.HttpClientCodec;

11. import io.netty.handler.codec.http.HttpObjectAggregator;
12.
13. I**
14.

o 1% Fl Channellnitializer#74 ftChannelHandler
15.
o @author c.k

16. *
17. %/
18. public class InitChannelExample {
19.
20. public static void main(String[] args) throws Exception {
21. EventLoopGroup bossGroup = new NioEventLoopGroup(1);
22. EventLoopGroup workerGroup = new NioEventLoopGroup();
23. ServerBootstrap b = new ServerBootstrap();
24. b.group(bossGroup, workerGroup).channel(NioServerSocketChannel.class)
25. .childHandler(new Channellnitializerlmpl());
26. ChannelFuture f = b.bind(2048).sync();
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27. f.channel().closeFuture().sync();

28. }

29.

30. static final class Channellnitializerlmpl extends Channellnitializer<Channel>{
31. @Override

32. protected void initChannel(Channel ch) throws Exception {
33. ch.pipeline().addLast(new HttpClientCodec())

34. .addLast(new HttpObjectAggregator(Integer. MAX_VALUE));
35. }

36. }

37.

38. }

9.6 1% /| 18 i 1% N Ae 1t
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public static void main(String[] args) {

118 32 8 PEAE 5 Z

final AttributeKey<Integer> id = AttributeKey.valueOf("ID");

1% P 35 34 %

Bootstrap b = new Bootstrap()'

/7% & EventLoop ° % & i & £ A

b.group(new NioEventLoopGroup()).channel(NioSocketChannel.class)
/7% & ChannelHandler

.handler(new SimpleChannellnboundHandler<ByteBuf>() {

@Override

© © o N O WDN -
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1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.

27.
28.
29.
30.
31.

protected void channelRead0O(ChannelHandlerContext ctx, ByteBuf msg)
throws Exception {

System.out.printin("Reveived data");

msg.clear();

}

@Override

public void channelRegistered(ChannelHandlerContext ctx) throws Exception {
[138 38 A G AT > RECE PEAA

Integer idValue = ctx.channel().attr(id).get();

System.out.printin(idValue);

/ldo something with the idValue

}

b;

/7% B A 2 > e il B EM G R E R E
b.option(ChannelOption.SO_KEEPALIVE,
true).option(ChannelOption. CONNECT_TIMEOUT _MILLIS, 5000);
1% & iR & By e

b.attr(id, 123456);

ChannelFuture f = b.connect("www.manning.com",80);
f.syncUninterruptibly();

}

AT @A & 5] § A TTCP# SocketChannel » 51 $AL 7T AR T & i 3 69 1% 4 ¥ 1L 4= UDP >
Netty#2# T DatagramChannel » " — &) X 5] £ 1~ 4 connecte(...) * R fitbind(...) e & T @
XA
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public static void main(String[] args) {

Bootstrap b = new Bootstrap();

b.group(new OioEventLoopGroup()).channel(OioDatagramChannel.class)
.handler(new SimpleChannellnboundHandler<DatagramPacket>() {

@Override

protected void channelRead0O(ChannelHandlerContext ctx, DatagramPacket msg)
throws Exception {

/I do something with the packet

}
N

. ChannelFuture f = b.bind(new InetSocketAddress(0));

f.addListener(new ChannelFutureListener() {
@Override
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14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

public void operationComplete(ChannelFuture future) throws Exception {
if (future.isSuccess()) {

System.out.printin("Channel bound");

} else {

System.err.printin("Bound attempt failed");
future.cause().printStackTrace();

}

b;

}

Netty 5K ik 0 i B i & » § #HLT » RN FEEATRBERE > 101G 2N » &0
T VL bm ks 04 4 ) 4o 4T TAF B4 32 3035 o

9.7 Summary

In this chapter you learned how to bootstrap your Netty-based server and client im
plementation. You learned how you can specify configuration options that affect the an
d how you can use attributes to attach information to a channel and use it later. You
also learned how to bootstrap connectionless protocol-based applications and how they
are different from connection-based ones. The next chapters will focus on Netty in Act
ion by using it to implement real-world applications. This will help you extract all
interesting pieces for reuse in your next application. At this point you should be abl
e to start coding!
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VAE Flreadoutbound () BLH & & FIAAE Al 5 A3k » 48 AlwriteInbound(. .. )#*readInbound() o & # Ak
Fo ik sk ZAaL8 0 € & A B ¥ /AChannelPipeline & #|ChannelPipeline & » M4 4 it 897k & 4 % /£ Embe
ddedChannel¥ o T kA A& 4o fT M X AR89 % 5 o

10.2 M1XChannelHandler

MiXCchannelHandler sk % 89 # 4% %1% FlEmbeddedChannel °

10.2.1 MR 4 55 E & %9 handler

KAk %5 — /M £ 89ByteToMessageDecoder 3, » A R 4% 09 4B T AL I 3 = A Bl K896 > R R
ARG RIETAER  MEFHFT—AMRBRABASRERETAZE—AZEL - TARTT EHAR NN T

e

o

e TooLongFrame
A M BC M DEFG W HI kD= |FrameChunkDecoder |8 A B BC Exception H"“ R

W FEMT 0 BT AES & A — Ml EdgYevent” ARBUR G569 F 5 & & —ANEUE &, 0 % e F % FlChannelPip
eline¥ # F—4ChannelHandler » & T @4X4% :

[java] view plaincopy

. package netty.in.action;

import java.util.List;

1
2
3
4
5. import io.netty.buffer.ByteBuf;
6. import io.netty.channel.ChannelHandlerContext;
7. import io.netty.handler.codec.ByteToMessageDecoder;
8
9. public class FixedLengthFrameDecoder extends ByteToMessageDecoder {
10.
11. private final int frameLength;
12.
13. public FixedLengthFrameDecoder(int frameLength) {
14. if (framelLength <=0) {
15. throw new lllegalArgumentException(
16. "frameLength must be a positive integer: " + frameLength);
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17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

}

this.framelLength = framelLength;

}

@Override

protected void decode(ChannelHandlerContext ctx, ByteBuf in,
List<Object> out) throws Exception {

while (in.readableBytes() >= frameLength) {

ByteBuf buf = in.readBytes(frameLength);

out.add(buf);

ki

}

}

FRAEL BB EI AR T 0 B—ANEM R 7 kAT EF o BPAE AR A AL R Kok R A o
19 Z AL % AT H MR » BAFRAESZIN A F I AR LI o MR REF 4
f74% Al EmbeddedChannel & % & M X » & T @A :

[java] view plaincopy

. package netty.in.action;

1
2
3. import io.netty.buffer.ByteBuf;

4. import io.netty.buffer.Unpooled;
5.
6
7
8

import io.netty.channel.embedded.EmbeddedChannel;

. import org.junit.Assert;
. import org.junit. Test;

9.
10.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

public class FixedLengthFrameDecoderTest {

@Test

public void testFramesDecoded() {

ByteBuf buf = Unpooled.buffer();

for (inti=0;i<9;i++){

buf.writeByte(i);

}

ByteBuf input = buf.duplicate();

EmbeddedChannel channel = new EmbeddedChannel(
new FixedLengthFrameDecoder(3));

/I write bytes
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22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.

Assert.assertTrue(channel.writelnbound(input));
Assert.assertTrue(channel.finish());

/I read message

Assert.assertEquals(buf.readBytes(3), channel.readlnbound());
Assert.assertEquals(buf.readBytes(3), channel.readlnbound());
Assert.assertEquals(buf.readBytes(3), channel.readinbound());
Assert.assertNull(channel.readlnbound());

}

@Test

public void testFramesDecoded?2() {

ByteBuf buf = Unpooled.buffer();

for (inti=0;i<9;i++){

buf.writeByte(i);

}

ByteBuf input = buf.duplicate();

EmbeddedChannel channel = new EmbeddedChannel(

new FixedLengthFrameDecoder(3));
Assert.assertFalse(channel.writelnbound(input.readBytes(2)));
Assert.assertTrue(channel.writelnbound(input.readBytes(7)));
Assert.assertTrue(channel.finish());
Assert.assertEquals(buf.readBytes(3), channel.readinbound());
Assert.assertEquals(buf.readBytes(3), channel.readinbound());
Assert.assertEquals(buf.readBytes(3), channel.readinbound());
Assert.assertNull(channel.readlnbound());

}

}

ﬁa,l:tﬁlﬁv% » testFramesDecoded() 7 7% 48 M 1X — /~ByteBuf » X 4A~ByteBuf ¢ 29/~ 7T &
FH 0 MARAG RS T 3NTEF T A9ByteBuf o RTTAIEZEE] » B AQF T Bl 18 £

118 A writelnbound() 7 &% » X & A ATfinish() k ¥ EmbeddedChannelir 2. 4 & % &,

# J& 1 M readinbound() 7 % %k 3K BREmbeddedChannel F 8 %3 » A 2| &R A TEF ¥ o

testFramesDecoded2() 7 i R Fl 4 69 77 X, » 12F — /4~ R 3|3k £ A6 ByteBufa A ¥ 5

&9 » % 78 K writelnbound(input.readBytes(2))/z & Elfalse T * FixedLengthFrameDecoder

e Al EVAINFEY LT 0 testFramesDecoded2() X8 T4E48 % T

testFramesDecoded() °

10.2.2 MK 4k 2 8 567K & f9handler



WXL 2 i 35 0 Ao M XL TS B R R —A#F 0 Bl A — A4k KMessageToMessageEncoder #9AbsIntege
réncoder® » BB FEH T :

o & C Rl b9 $ B flush() & 45 M ByteBufi: BLAT A % % 3t 8 I Math.abs(...)
o ZJE ¥ F ¥ 5 AChannelPipeline ¥ T —~ChannelHandler & ByteBuf ¥

HETEQLEA

Exception

A M BC M DEFG { HI [ | FrameChunkDecoder [§ A B BC Tr5""“’"‘9':”’“"‘9H HE >

T @R
[java] view plaincopy

. package netty.in.action;

. import java.util.List;

y
2
3
4
5. import io.netty.buffer.ByteBuf;
6. import io.netty.channel.ChannelHandlerContext;
7. import io.netty.handler.codec.MessageToMessageEncoder;
8
9. public class AbsintegerEncoder extends MessageToMessageEncoder<ByteBuf> {
10. @Override
11. protected void encode(ChannelHandlerContext ctx, ByteBuf msg,
12. List<Object> out) throws Exception {
13. while(msg.readableBytes() >= 4){
14. int value = Math.abs(msg.readInt());
15. out.add(value);
16. }
17. }
18. }

T @ XA & 1 X AbsIntegerEncoder :
[java] view plaincopy

. package netty.in.action;

1

2.

3. import io.netty.buffer.ByteBuf;
4. import io.netty.buffer.Unpooled;
5

. import io.netty.channel.embedded.EmbeddedChannel;
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import org.junit.Assert;
import org.junit. Test;

public class AbsintegerEncoderTest {

@Test

public void testEncoded() {

18] 2 — /> L 2 4110 Nint 89 ByteBuf
ByteBuf buf = Unpooled.buffer();
for (inti=1;i<10; i++) {
buf.writelnt(i * -1);

}
/%] ZEmbeddedChannel * %

. EmbeddedChannel channel = new EmbeddedChannel(new AbsintegerEncoder());
. [1#buff & 5 A i 35 EmbeddedChannel
. Assert.assertTrue(channel.writeOutbound(buf));

/[ ~EmbeddedChannel % &,

. Assert.assertTrue(channel.finish());

11732 B Ah 3k %% 35

. ByteBuf output = (ByteBuf) channel.readOutbound();
. for (inti=1;i<10;i++){

. Assert.assertEquals(i, output.readint());

-}

. Assert.assertFalse(output.isReadable());

. Assert.assertNull(channel.readOutbound());

-}

10.3 WX 7 7 4L 32

HEHAEAR R AN SE R BSERAE T > BF X FERALTEZLE > fllefo b —ADFF o X T AR ZGHARL

BREGFRIEMEGFFFH o BB —AFI > RN F T A8 B IRA K 3 HTooLongFrameException »
B R—MARFETRIER - FTH @

A M Bc M DEFG W HI ks | FramechunkDecoder |8 A | BC T“'O"-O'”':»":”’““eH HEE

Exception




LEERMAGRDERFAIFT > ZRAGFTRIIFTT > MBI FVHEFH B TooLongFrameExcep

tion ° Z£ChannelPipeline ¥ # ¥ #.ChannelHandler % 3L A4 ETooLongFrameException &4 &% 7 % o
4 ¥ # % Z£ChannelHandler .exceptionCaught () # # F T & > ChannelHandler#® 4 T — & ik 528, » AT
@A

[java] view plaincopy

package netty.in.action;

import java.util.List;

import io.netty.buffer.ByteBuf;

import io.netty.channel.ChannelHandlerContext;
import io.netty.handler.codec.ByteToMessageDecoder;
import io.netty.handler.codec.TooLongFrameException;

public class FrameChunkDecoder extends ByteToMessageDecoder {

11 TR KA
private final int maxFrameSize;

public FrameChunkDecoder(int maxFrameSize) {
this.maxFrameSize = maxFrameSize;

}

@Override

. protected void decode(ChannelHandlerContext ctx, ByteBuf in,
. List<Object> out) throws Exception {

I RBCT 3 5K

. int readableBytes = in.readableBytes();

L ETEFFRRTRAE,FEFVHRE AT
. if (readableBytes > maxFrameSize) {

. in.clear();

. throw new TooLongFrameException();

-}

. 1] % B ByteBufit 2 | List ¥

. ByteBuf buf = in.readBytes(readableBytes);

. out.add(buf);

-}
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M1XFrameChunkDecoder) XA 4= F :
[java] view plaincopy

. package netty.in.action;

1
2
3. import io.netty.buffer.ByteBuf;

4. import io.netty.buffer.Unpooled;

5. import io.netty.channel.embedded.EmbeddedChannel;
6. import io.netty.handler.codec.TooLongFrameException;
7
8

. import org.junit.Assert;
9. import org.junit. Test;

11. public class FrameChunkDecoderTest {

13. @Test

14. public void testFramesDecoded() {

15. /193 ByteBuf 7 3£ L9 F 7 %35

16. ByteBuf buf = Unpooled.buffer();

17. for (inti=0;i<9;i++){

18. buf.writeByte(i);

19. }

20. /I8 % —/~ByteBuf

21. ByteBuf input = buf.duplicate();

22. /[ #EmbeddedChannel

23. EmbeddedChannel channel = new EmbeddedChannel(new FrameChunkDecoder(3));
24. |[EB2ATH B AN RE

25. Assert.assertTrue(channel.writelnbound(input.readBytes(2)));
26. try{

27. IEBAANTH B AN R E

28. channel.writelnbound(input.readBytes(4));

29. Assert.fail();

30. } catch (TooLongFrameException e) {

32. }

33, /[EBINFH 5 AAGERE

34. Assert.assertTrue(channel.writelnbound(input.readBytes(3)));
35. /1718 TR

36. Assert.assertTrue(channel.finish());

37. /’)XEmbeddedChannel \ % A 3 % 3E
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38. Assert.assertEquals(buf.readBytes(2), channel.readinbound());
39. Assert.assertEquals(buf.skipBytes(4).readBytes(3),

40. channel.readinbound());

41. )
42.
43. }

10.4 Summary

In this chapter you learned how you are be able to test your custom ChannelHandler

and so make sure it works like you

expected. Using the shown techniques you

are now be able to make use of Junit and so ultimately test your code as your are

used to. Using the techniques shown in the chapter you will be able to guarantee a hi

gh quality of your code and also guard
will focus on writing &quot;real&quot;
ow you can make real use of it.
n any test-code remember it is quite
t-gen application.

it from misbehavior.. In the next chapters we
applications on top of Netty and so show you h
Even 1if the applications don&#039;t contai
important to do so when you will write your nex
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11.1 WebSockets some background

* TwebSocket ) — A H & > TUEAM LA XANL o L ERHH o



11.2 @& 89 Pk &%

Z % F“real-time” L #HtwebSocket » £ A F ¥ L T4 fTiE AINetty ¥ t9WebSocket EH— M EH K 5 F
HATI R IRCR AT o 1R T ik fnid MFacebook T AR #E XL RH EE F—AA» AR L EN¥#—F THALEN
o ERARMALF T 0 REMM P TR X » EFIEIRC(INternet Relay Chat > ZBEM PHBX) o

FEERKEERE L

1. —NEPRRA—FHE
2. BB IER] LA TR B P
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11.3 % 3L

WebSocket i FIHTTPH &AL Hl I — A L8 69 HTTP#E #£WebSocket » B 4 & A~ A 42 51% FlWebSocket & Z

¥THTTP(s) » ABAAL - H2ANBEABI AT R ARFRY o AHEMITHRAEA F—MEE M ZE RS T Gur
1R

ERE > e Rurl® 4 R /ws4 £ EA1HE R 2% % webSocket » TR E BB LR E—NAMALE P 4 o F

%G 0k A it WebSocket F M AT A LB - BHB T ¢

11.3.1 & Ehttpis £

MR % B AR A —FHRA XA AF R L Zhttpfrwebsocket » FIAIRE B X FEhtml T @ > html AR AL L F

PohAe  EERSEARLKEL - Ak wREPHFLE/wsHuri » £41% %5 —/ChannelInboundHandle
rA k4 EFullHttpRequest > & T @A :

[java] view plaincopy

. package netty.in.action;

1
2
3. import io.netty.channel.ChannelFuture;

4. import io.netty.channel.ChannelFutureListener;
5.
6
7
8

import io.netty.channel.ChannelHandlerContext;

. import io.netty.channel.DefaultFileRegion;

. import io.netty.channel.SimpleChannellnboundHandler;

. import io.netty.handler.codec.http.DefaultFullHttpResponse;
9.
10.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

import io.netty.handler.codec.http.DefaultHttpResponse;
import io.netty.handler.codec.http.FullHttpRequest;
import io.netty.handler.codec.http.FullHttpResponse;
import io.netty.handler.codec.http.HttpHeaders;

import io.netty.handler.codec.http.HttpResponse;
import io.netty.handler.codec.http.HttpResponseStatus;
import io.netty.handler.codec.http.HttpVersion;

import io.netty.handler.codec.http.LastHttpContent;
import io.netty.handler.ssl.SsIHandler;

import io.netty.handler.stream.ChunkedNioFile;

import java.io.RandomAccessFile;
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22.
23.

24.

25.

26.

27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.

/**

o WebSocket » 4 ®Ehttpis K

o @author c.k

o
*/
public class HttpRequestHandler extends
SimpleChannellnboundHandler<FullHttpRequest> {
/lwebsockettz 1%
private final String wsUri;

public HitpRequestHandler(String wsUri) {
this.wsUri = wsUri;

}

@Override

protected void channelRead0(ChannelHandlerContext ctx, FullHttpRequest msg)
throws Exception {

I1%= R 5 websocketi® K » 4% K deakurisF Twsuri

if (wsUri.equalsignoreCase(msg.getUri())) {

119 4 B:4% £ #] T —4~ChannelHandler
ctx.fireChannelRead(msg.retain());

} else {//4= R T £ websocketi# K

if (HttpHeaders.is100ContinueExpected(msg)) {

[14e FHTTP4% 3K 3k ¥ &4 Expect: 100-continue °

117 o1 2 K

FullHttpResponse response = new DefaultFullHttpResponse(
HttpVersion.HTTP_1_1, HttpResponseStatus. CONTINUE);
ctx.writeAndFlush(response);

}

I3 Bindex.html &g P & f &2 4% P 5

RandomAccessFile file = new RandomAccessFile(
System.getProperty("user.dir") + "/index.html", "r");
HttpResponse response = new DefaultHttpResponse(
msg.getProtocolVersion(), HttpResponseStatus.OK);
response.headers().set(HttpHeaders.Names.CONTENT_TYPE,



58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.
90.
91.
92.
93.

"text/html; charset=UTF-8");

boolean keepAlive = HitpHeaders.isKeepAlive(msg);

I14e Fhttpis RFEEE K » & Bhttpid K K314 &

1137 2 1 R

if (keepAlive) {
response.headers().set(HttpHeaders.Names.CONTENT_LENGTH,
file.length());
response.headers().set(HttpHeaders.Names.CONNECTION,
HttpHeaders.Values.KEEP_ALIVE);

ki

ctx.write(response);

142 R 7 & httpsth K » FFindex.html R 2 5 A8 &

if (ctx.pipeline().get(SsIHandler.class) == null) {
ctx.write(new DefaultFileRegion(file.getChannel(), O, file
length()));

}else {

ctx.write(new ChunkedNioFile(file.getChannel()));

}

/AR R oR 2 P 2 46 R R #r il 18

ChannelFuture future = ctx

writeAndFlush(LastHttpContent. EMPTY_LAST_CONTENT);
if ('keepAlive) {

/142 Fhttpid KR &K » X MhttpiE 4
future.addListener(ChannelFutureListener.CLOSE);

}

file.close();

}

}

@Override

public void exceptionCaught(ChannelHandlerContext ctx, Throwable cause)
throws Exception {

cause.printStackTrace();

ctx.close();

}
}

11.3.2 & 2 WebSocketiz &



WebSocket X 64 REER » »TH :

ENHRFAFRERNTELIMER :

e CloseWebSocketFrame

e PingWebSocketFrame

e PongWebSocketFrame
e TextWebSocketFrame

EMNAFE L FLETextWebSocketFrame » #4694 A % BiwebSocketServerProtocolHandler& 2 »

AT @R

[java] view plaincopy

—

11.

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

© © ® NOo o koD~

package netty.in.action;

import io.netty.channel.ChannelHandlerContext;

import io.netty.channel.SimpleChannellnboundHandler;

import io.netty.channel.group.ChannelGroup;

import io.netty.handler.codec.http.websocketx. TextWebSocketFrame;

import io.netty.handler.codec.http.websocketx.WebSocketServerProtocolHandler;

/**

o WebSocket > 4 34 &

o @author c.k
*/
public class TextWebSocketFrameHandler extends
SimpleChannellnboundHandler<TextWebSocketFrame> {
private final ChannelGroup group;

public TextWebSocketFrameHandler(ChannelGroup group) {
this.group = group;
}

@Override
public void userEventTriggered(ChannelHandlerContext ctx, Object evt)
throws Exception {
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25. /%= R WebSocketik F 7 &,

26. if (evt ==
WebSocketServerProtocolHandler.ServerHandshakeStateEvent. HANDSHAKE _COMPL
ETE) {

27. //# KChannelPipeline F #HttpRequestHandler

28. ctx.pipeline().remove(HttpRequestHandler.class);

29. /|5 —AiH B3| ChannelGroup

30. group.writeAndFlush(new TextWebSocketFrame("Client " + ctx.channel()

31.

o "joined"));

32. //# Channel#s/e 2] ChannelGroup

33. group.add(ctx.channel());

34. lelse {

35. super.userEventTriggered(ctx, evt);

36. }

37. }

38.

39. @Override

40. protected void channelRead0(ChannelHandlerContext ctx, TextWebSocketFrame
msg)

41. throws Exception {

42, [1¥% #M 8G9 4 &8 & ChannelGroupit & B BT VL & B9 & P 5%

43. group.writeAndFlush(msg.retain());

44. }

45. }

11.3.3 w45 1tChannelPipeline

£ T @A
[java] view plaincopy
. package netty.in.action;

. import io.netty.channel.Channel,
. import io.netty.channel.Channellnitializer;

. import io.netty.channel.group.ChannelGroup;

1

2

3

4

5. import io.netty.channel.ChannelPipeline;

6

7. import io.netty.handler.codec.http.HttpObjectAggregator;
8

. import io.netty.handler.codec.http.HttpServerCodec;
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10.
1.
12.
13.

14.

15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.

import io.netty.handler.codec.http.websocketx.WebSocketServerProtocolHandler;
import io.netty.handler.stream.ChunkedWriteHandler;

/**
o WebSocket, #7145 1t.ChannelHandler

o @author c.k
*/
public class ChatServerlnitializer extends Channellnitializer<Channel> {
private final ChannelGroup group;

public ChatServerlnitializer(ChannelGroup group){
this.group = group;
¥

@Override

protected void initChannel(Channel ch) throws Exception {
ChannelPipeline pipeline = ch.pipeline();

11% &A% hitp i K

pipeline.addLast(new HttpServerCodec());

5 THAE

pipeline.addLast(new ChunkedWriteHandler());

1134 % 75 HitpRequest/HttpContent/LastHttpContent %] FullHttpRequest
[P E He K Bg Hitp ik R 69 58

pipeline.addLast(new HttpObjectAggregator(64 * 1024));

/148 Z FullHttpRequest

pipeline.addLast(new HttpRequestHandler("/ws"));

114 32 H Ak 89 WebSocketFrame

pipeline.addLast(new WebSocketServerProtocolHandler("/ws"));
112 . TextWebSocketFrame

pipeline.addLast(new TextWebSocketFrameHandler(group));

}

}

WebSocketServerProtcolHandler 7~ 12 4 2 Ping/Pong/CloseWebSocketFrame ° i& 4= &
B T4EF 7 # B 7 & WebSocket ° & Z #AT T I FF2 5 7 5 ZChannelPipeline » # A
W B0 R AL B R 35 fe M TR R & 89 ChannelHandler ©



ATH:

ChannelPipelinei i ChannellnitializerfyinitChannel(...) 7 i* T #1461t » TAREF B RS £
HEH - —EZIHMT » WebSocketServerProtocolHandler 1§ B X HttpRequestDecoder ~
WebSocketFrameDecoder13#2HttpResponseEncoder ~ WebSocketFrameEncoder13 ° 5 #h
o, F- W IR P A T %89 ChannelHandler 2 3% 43 & 4£ 1 4 o X 248 Z HitpObjectAggregatori=
HttpRequestHandler © T & & 7= ChannelPipelined& F 7. &, :

KNEEREZFINE  AACALREWRITEY o UEF L E0 %5 X3 & L4 ChannelPipelineit £ #4914 A
F El#ChannelHandler ¥ 5 3, o



1.4 2 & —AefE

— B s RN BFCNEEE—AEM o £ ABootstrapsl $/R % £ % B E#ChannelInitializer

AT @A

[java] view plaincopy

18.

19.

20.

21.
22.
23.
24,
25.
26.
27.
28.

package netty.in.action;

import io.netty.bootstrap.ServerBootstrap;

import io.netty.channel.Channel;

import io.netty.channel.ChannelFuture;

import io.netty.channel.Channellnitializer;

import io.netty.channel.EventLoopGroup;

import io.netty.channel.group.ChannelGroup;
import io.netty.channel.group.DefaultChannelGroup;
import io.netty.channel.nio.NioEventLoopGroup;

. import io.netty.channel.socket.nio.NioServerSocketChannel;

import io.netty.util.concurrent.ImmediateEventExecutor;

import java.net.InetSocketAddress;

/**

o 7 [F]#sk © http://localhost:2048

o @author c.k

[e]
*/
public class ChatServer {

private final ChannelGroup group = new DefaultChannelGroup(

ImmediateEventExecutor.INSTANCE);

private final EventLoopGroup workerGroup = new NioEventLoopGroup();

private Channel channel;
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29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.

public ChannelFuture start(InetSocketAddress address) {
ServerBootstrap b = new ServerBootstrap();
b.group(workerGroup).channel(NioServerSocketChannel.class)
.childHandler(createlnitializer(group));

ChannelFuture f = b.bind(address).syncUninterruptibly();
channel = f.channel();

return f;

}

public void destroy() {

if (channel != null)

channel.close();

group.close();
workerGroup.shutdownGracefully();

}

protected Channellnitializer<Channel> createlnitializer(ChannelGroup group) {
return new ChatServerlnitializer(group);

}

public static void main(String[] args) {

final ChatServer server = new ChatServer();

ChannelFuture f = server.start(new InetSocketAddress(2048));
Runtime.getRuntime().addShutdownHook(new Thread() {
@Override

public void run() {

server.destroy();

}
N;

f.channel().closeFuture().syncUninterruptibly();

}

}

A9 0 F % index.html LA /2 B 4R B % > index.html A &4 TF :

[html] view plaincopy

1. <html>
2. <head>
3.

4. </head>

<title>Web Socket Test</title>
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<body>

<script type="text/javascript">

var socket;

if ('window.WebSocket) {

window.WebSocket = window.MozWebSocket;

}

. if (window.WebSocket) {

socket = new WebSocket("ws://localhost:2048/ws");
socket.onmessage = function(event) {

var ta = document.getElementByld('responseText');
ta.value = ta.value + '\n' + event.data

%

socket.onopen = function(event) {

var ta = document.getElementByld('responseText');
ta.value = "Web Socket opened!";

-}
. socket.onclose = function(event) {
. var ta = document.getElementByld('responseText');

ta.value = ta.value + "Web Socket closed";

-}
. }else{
. alert("Your browser does not support Web Socket.");

-}

. function send(message) {

. if ('window.WebSocket) { return; }

. if (socket.readyState == WebSocket.OPEN) {
. socket.send(message);

. telse{

. alert("The socket is not open.");

-}

-}

. <Iscript>

. <form onsubmit="return false;">

. <input type="text" name="message" value="Hello, World!"><input
. type="button" value="Send Web Socket Data"
. onclick="send(this.form.message.value)">

. <h3>Output</h3>

. <textarea id="responseText" style="width: 500px; height: 300px;"></textarea>
. <[form>



45. </body>
46. </html>
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http://localhost:2048，多开几个窗口就可以聊天了。
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[java] view plaincopy
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package netty.in.action;
import io.netty.channel.Channel;
import io.netty.channel.group.ChannelGroup;

import io.netty.handler.ssl.SsIHandler;

import javax.net.ssl.SSLContext;
import javax.net.ssl.SSLEngine;

public class SecureChatServerintializer extends ChatServerlnitializer {

. private final SSLContext context;

public SecureChatServerlntializer(ChannelGroup group,SSLContext context) {
super(group);
this.context = context;

}

@Override
protected void initChannel(Channel ch) throws Exception {

. super.initChannel(ch);

. SSLEnNgine engine = context.createSSLENgine();
. engine.setUseClientMode(false);

. ch.pipeline().addFirst(new SsiHandler(engine));
-}

-}

BEBNGE—ARATINFRENE  FT @K :

[java] view plaincopy
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13.

14.

15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.

30.

31.

32.

=~ O © ® N O kMwDN-~

package netty.in.action;

import io.netty.channel.Channel;

import io.netty.channel.ChannelFuture;
import io.netty.channel.Channellnitializer;
import io.netty.channel.group.ChannelGroup;
import java.net.InetSocketAddress;

import javax.net.ssl.SSLContext;

/**

o 1F 7 3At © https://localhost: 4096

o @author c.k

o

*/

public class SecureChatServer extends ChatServer {

private final SSLContext context;

public SecureChatServer(SSLContext context) {

this.context = context;

}

@Override

protected Channellnitializer<Channel> createlnitializer(ChannelGroup group) {
return new SecureChatServerlntializer(group, context);

}

/**

o kI SSLContext® 48 % t9keystore L+ » X ZXA X THTTPST A& 48 X 7

# 0 X E R A4 12 Netty F 44748 ]

o @return
*/


https://localhost:4096

33.
34.
35.
36.
37.
38.
39.
40.
4.
42.
43.
44.
45,
46.
47.
48.
49.

private static SSLContext getSslContext() {
return null;

}

public static void main(String[] args) {

SSLContext context = getSslContext();

final SecureChatServer server = new SecureChatServer(context);
ChannelFuture future = server.start(new InetSocketAddress(4096));
Runtime.getRuntime().addShutdownHook(new Thread() {
@Override

public void run() {

server.destroy();

}

ok

future.channel().closeFuture().syncUninterruptibly();

¥

}



11.6 Summary
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12.3 Netty ¥ 1# 1 SPDY

** ¥ #SPDY#ChannelPipelinet= TH : **
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[java] view plaincopy

9.
10.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

. package netty.in.action.spdy;

1
2
3. import java.util. Arrays;

4. import java.util.Collections;
5.
6
7
8

import java.util.List;

. import org.eclipse.jetty.npn.NextProtoNego.ServerProvider;

public class DefaultServerProvider implements ServerProvider {

private static final List<String> PROTOCOLS = Collections.unmodifiableList(Arrays
.asList("spdy/3.1", "http/1.1", "http/1.0", "Unknown"));

private String protocol;

public String getSelectedProtocol() {
return protocol;

}

@Override
public void protocolSelected(String arg0) {
this.protocol = arg0;

}

@Override
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26. public List<String> protocols() {
27. return PROTOCOLS;

28. }

29.

30. @Override

31. public void unsupported() {

32. protocol = "http/1.1";

33. }

34.

35. }

[java] view plaincopy

. package netty.in.action.spdy;

. import io.netty.channel.ChannelFuture;
. import io.netty.channel.ChannelFutureListener;

1

2

3

4

5. import io.netty.channel.ChannelHandlerContext;

6. import io.netty.channel.SimpleChannellnboundHandler;

7. import io.netty.handler.codec.http.DefaultFullHttpResponse;

8. import io.netty.handler.codec.http.FullHttpRequest;

9. import io.netty.handler.codec.http.FullHttpResponse;

10. import io.netty.handler.codec.http.HttpHeaders;

11. import io.netty.handler.codec.http.HttpResponseStatus;

12. import io.netty.handler.codec.http.HttpVersion;

13. import io.netty.util. CharsetUtil;

14.

15. public class HttpRequestHandler extends

SimpleChannellnboundHandler<FullHttpRequest> {

16.

17. @Override

18. protected void channelRead0O(ChannelHandlerContext ctx, FullHttpRequest request)
19. throws Exception {
20. if (HttpHeaders.is100ContinueExpected(request)) {
21. send100Continue(ctx);
22. }
23. FullHttpResponse response = new DefaultFullHttpResponse(
24. request.getProtocolVersion(), HttpResponseStatus.OK);
25. response.content().writeBytes(getContent().getBytes(CharsetUtil.LUTF_8));
26. response.headers().set(HttpHeaders.Names.CONTENT_TYPE,
27. "text/plain; charset=UTF-8");


http://blog.csdn.net/abc_key/article/details/38339203
http://blog.csdn.net/abc_key/article/details/38339203

28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.

boolean keepAlive = HttpHeaders.isKeepAlive(request);

if (keepAlive) {
response.headers().set(HttpHeaders.Names.CONTENT_LENGTH,
response.content().readableBytes());
response.headers().set(HttpHeaders.Names.CONNECTION,
HttpHeaders.Values.KEEP_ALIVE);

ki

ChannelFuture future = ctx.writeAndFlush(response);

if (lkeepAlive) {
future.addListener(ChannelFutureListener.CLOSE);

ki

}

40.

41.
42.
43.
44,
45.

private static void send100Continue(ChannelHandlerContext ctx) {
FullHttpResponse response = new DefaultFullHttpResponse(HttpVersion. HTTP_1_1,
HttpResponseStatus. CONTINUE);

ctx.writeAndFlush(response);

}

46.

47.
48.
49.

protected String getContent() {
return "This content is transmitted via HTTP\r\n";

}

50.

51.
52.
53.
54.
55.
56.
57.

@Override

public void exceptionCaught(ChannelHandlerContext ctx, Throwable cause)
throws Exception {

cause.printStackTrace();

ctx.close();

}
}

[java] view plaincopy

1
2
3
4
5
6
7
8

. package netty.in.action.spdy;
. public class SpdyRequestHandler extends HttpRequestHandler {

. @Override
. protected String getContent() {
. return "This content is transmitted via SPDY\r\n";

-}


http://blog.csdn.net/abc_key/article/details/38339203
http://blog.csdn.net/abc_key/article/details/38339203

9.
10.

}

[java] view plaincopy

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.

package netty.in.action.spdy;

import io.netty.channel.ChannellnboundHandler;
import io.netty.handler.codec.spdy.SpdyOrHttpChooser;

import javax.net.ssl.SSLEngine;

import org.eclipse.jetty.npn.NextProtoNego;

public class DefaultSpdyOrHttpChooser extends SpdyOrHttpChooser {

protected DefaultSpdyOrHttpChooser(int maxSpdyContentLength, int
maxHttpContentLength) {
super(maxSpdyContentLength, maxHttpContentLength);

}

@Override

protected SelectedProtocol getProtocol(SSLEngine engine) {
DefaultServerProvider provider = (DefaultServerProvider) NextProtoNego
.get(engine);

String protocol = provider.getSelectedProtocol();

if (protocol == null) {

return SelectedProtocol. UNKNOWN,;

}

switch (protocol) {

case "spdy/3.1":

return SelectedProtocol.SPDY_3 1;

case "http/1.0":

case "http/1.1":

return SelectedProtocol. HTTP_1_1;

default:

return SelectedProtocol. UNKNOWN,;

}
}

@Override
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36.
37.
38.
39.
40.
41.
42.
43.
44,
45.

protected ChannellnboundHandler createHttpRequestHandlerForHttp() {
return new HttpRequestHandler();

}

@Override
protected ChannellnboundHandler createHttpRequestHandlerForSpdy() {
return new SpdyRequestHandler();

}

}

[java] view plaincopy

. package netty.in.action.spdy;

1
2
3. import io.netty.channel.Channel;

4. import io.netty.channel.Channellnitializer;
5.
6
7
8

import io.netty.channel.ChannelPipeline;

. import io.netty.handler.ssl.SsIHandler;

. import javax.net.ssl.SSLContext;
9.
10.
1.
12.
13.
14,
15.
16.
17.
18.
19.
20.
21,
22,
23.
24,
25,
26.
27.
28.

import javax.net.ssl.SSLEngine;

import org.eclipse.jetty.npn.NextProtoNego;

public class SpdyChannellnitializer extends Channellnitializer<Channel> {
private final SSLContext context;

public SpdyChannellnitializer(SSLContext context) {
this.context = context;

}

@Override

protected void initChannel(Channel ch) throws Exception {
ChannelPipeline pipeline = ch.pipeline();

SSLENgine engine = context.createSSLENngine();
engine.setUseClientMode(false);
NextProtoNego.put(engine, new DefaultServerProvider());
NextProtoNego.debug = true;
pipeline.addLast("ssIHandler", new SsIHandler(engine));
pipeline.addLast("chooser",
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29.
30.
31.
32.

new DefaultSpdyOrHttpChooser(1024 1024, 1024 1024));
}

}

[java] view plaincopy

package netty.in.action.spdy;

import io.netty.bootstrap.ServerBootstrap;

import io.netty.channel.Channel;

import io.netty.channel.ChannelFuture;

import io.netty.channel.nio.NioEventLoopGroup;

import io.netty.channel.socket.nio.NioServerSocketChannel;
import io.netty.example.securechat.SecureChatSslContextFactory;

import java.net.InetSocketAddress;

import javax.net.ssl.SSLContext;

public class SpdyServer {

private final NioEventLoopGroup group = new NioEventLoopGroup();

private final SSLContext context;
private Channel channel,

. public SpdyServer(SSLContext context) {
. this.context = context;

-}

. public ChannelFuture start(InetSocketAddress address) {

. ServerBootstrap bootstrap = new ServerBootstrap();

. bootstrap.group(group).channel(NioServerSocketChannel.class)
. .childHandler(new SpdyChannellnitializer(context));

. ChannelFuture future = bootstrap.bind(address);

. future.syncUninterruptibly();

. channel = future.channel();

. return future;

-}

. public void destroy() {
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35. if (channel != null) {
36. channel.close();

37. 1

38. group.shutdownGracefully();

39. )
40.

41. public static void main(String[] args) {
42. SSLContext context = SecureChatSslContextFactory.getServerContext();

43. final SpdyServer endpoint = new SpdyServer(context);

44. ChannelFuture future = endpoint.start(new InetSocketAddress(4096));
45. Runtime.getRuntime().addShutdownHook(new Thread() {

46. @Override

47. public void run() {

48. endpoint.destroy();

49. }

50. });

51. future.channel().closeFuture().syncUninterruptibly();

52. }
53,
54. }

1% A SSL & #1¢ )1 3] SSLContext * T @ X X & & I SSLContextt % :

[java] view plaincopy

1. /*
2.

10.

1.

Copyright 2012 The Netty Project

The Netty Project licenses this file to you under the Apache License,

version 2.0 (the "License"); you may not use this file except in compliance

with the License. You may obtain a copy of the License at:

http://www.apache.org/licenses/LICENSE-2.0

Unless required by applicable law or agreed to in writing, software
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12.

13.

14.

15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.

29.

30.
31.
32.
33.

34.
35.
36.
37.
38.
39.
40.
41.
42.
43.

o distributed under the License is distributed on an "AS IS" BASIS, WITHOUT

o WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied. See
the

o License for the specific language governing permissions and limitations

o under the License.
*/
package netty.in.action.spdy;

import javax.net.ssl.ManagerFactoryParameters;

import javax.net.ssl. TrustManager;

import javax.net.ssl. TrustManagerFactorySpi;

import javax.net.ssl. X509TrustManager;

import java.security.InvalidAlgorithmParameterException;
import java.security.KeyStore;

import java.security.KeyStoreException;

import java.security.cert. X509Certificate;

/**

o Bogus {@link TrustManagerFactorySpi} which accepts any certificate

o even if itis invalid.
*/
public class SecureChatTrustManagerFactory extends TrustManagerFactorySpi {

private static final TrustManager DUMMY_TRUST_MANAGER = new
X509TrustManager() {

@Override

public X509Certificate[] getAcceptedlssuers() {

return new X509Certificate[0];

}

@Override

public void checkClientTrusted(X509Certificate[] chain, String authType) {
/I Always trust - it is an example.

// ' You should do something in the real world.

/I ' You will reach here only if you enabled client certificate auth,



44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.

/I as described in SecureChatSslContextFactory.
System.err.printin(
"UNKNOWN CLIENT CERTIFICATE: " + chain[0].getSubjectDN());

}

@Override

public void checkServerTrusted(X509Certificate[] chain, String authType) {
/I Always trust - it is an example.

// ' You should do something in the real world.

System.err.printin(

"UNKNOWN SERVER CERTIFICATE: " + chain[0].getSubjectDN());

}
J»

public static TrustManager[] getTrustManagers() {
return new TrustManager[] { DUMMY_TRUST_MANAGER };

}

@Override
protected TrustManager[] engineGetTrustManagers() {
return getTrustManagers();

}

@Override
protected void enginelnit(KeyStore keystore) throws KeyStoreException {
/' Unused

}

@Override

protected void enginelnit(ManagerFactoryParameters managerFactoryParameters)
throws InvalidAlgorithmParameterException {

/' Unused

}
}

[java] view plaincopy

1.
2.

3.

/*

o Copyright 2012 The Netty Project

*
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1.

12.

13.

14.

15.
16.
17.
18.
19.
20.
21.
22.

23.

24.
25.

26.

27.

28.

o The Netty Project licenses this file to you under the Apache License,

o version 2.0 (the "License"); you may not use this file except in compliance

o with the License. You may obtain a copy of the License at:

o http://www.apache.org/licenses/LICENSE-2.0

o Unless required by applicable law or agreed to in writing, software

o distributed under the License is distributed on an "AS IS" BASIS, WITHOUT

o WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied. See
the

o License for the specific language governing permissions and limitations
o under the License.
*/

package netty.in.action.spdy;

import java.io.ByteArraylnputStream;
import java.io.InputStream;

/**

o A bogus key store which provides all the required information to

o create an example SSL connection.

o To generate a bogus key store:

o <pre>

o keytool -genkey -alias securechat -keysize 2048 -validity 36500
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29.

30.

31.

32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.

o -keyalg RSA -dname "CN=securechat"

o -keypass secret -storepass secret

o -keystore cert.jks

o </pre>
*/
public final class SecureChatKeyStore {
private static final short[] DATA ={
Oxfe, Oxed, Oxfe, Oxed, 0x00, 0x00, 0x00, 0x02,
0x00, 0x00, 0x00, 0x02, 0x00, 0x00, 0x00, 0x01,
0x00, 0x07, 0x65, 0x78, 0x61, 0x6d, 0x70, Ox6¢C
0x65, 0x00, 0x00, 0x01, Ox1a, 0x9f, 0x57, Oxa5,
0x27, 0x00, 0x00, 0x01, 0x9a, 0x30, 0x82, 0x01,
0x96, 0x30, 0x0e, 0x06, Ox0a, 0x2b, 0x06, 0x01,
0x04, 0x01, 0x2a, 0x02, 0x11, 0x01, 0x01, 0x05,
0x00, 0x04, 0x82, 0x01, 0x82, 0x48, 0x6d, 0xcf,
0x16, 0xb5, 0x50, 0x95, 0x36, Oxbf, 0x47, 0x27,
0x50, 0x58, 0x0d, Oxa2, 0x52, 0x7e, 0x25, Oxab,
0x14, Ox1a, 0x26, Ox5e, 0x2d, 0x8a, 0x23, 0x90,
0x60, 0x7f, 0x12, 0x20, 0x56, 0xd1, 0x43, Oxa2,
0x6b, 0x47, 0x5d, Oxed, 0x9d, 0xd4, Oxe5, 0x83,
0x28, 0x89, 0xc2, 0x16, 0x4c, 0x76, 0x06, Oxad,
0x8e, 0x8c, 0x29, Ox1a, 0x9b, OxO0f, Oxdd, 0x60,
Ox4b, Oxb4, 0x62, 0x82, 0x9e, Ox4a, 0x63, 0x83,
0x2e, 0xd2, 0x43, 0x78, 0xc2, 0x32, 0x1f, 0x60,
0xa9, 0x8a, 0x7f, OxOf, Ox7c, Oxa6, 0x1d, Oxe6,
0x92, 0x9e, 0x52, 0xc7, 0x7d, Oxbb, 0x35, 0x3b,
Oxaa, 0x89, 0x73, Ox4c, Oxfb, 0x99, 0x54, 0x97,
0x99, 0x28, Ox6e, 0x66, 0x5b, 0xf7, 0x9b, Ox7e,
0x6d, 0x8a, 0x2f, Oxfa, 0xc3, Ox1e, 0x71, Oxb9,
Oxbd, 0x8f, 0xc5, 0x63, 0x25, 0x31, 0x20, 0x02,
Oxff, 0x02, 0xf0, 0xc9, 0x2c, Oxdd, Ox3a, 0x10,
0x30, Oxab, Oxe5, Oxad, 0x3d, Ox1a, 0x82, Ox77,
0x46, Oxed, 0x03, 0x38, Oxa4, 0x73, 0x6d, 0x36,
0x36, 0x33, 0x70, 0xb2, 0x63, 0x20, Oxca, 0x03,
Oxbf, Ox5a, 0xf4, O0x7c, 0x35, 0xf0, 0x63, Ox1a,
0x12, 0x33, 0x12, 0x58, 0xd9, 0xa2, 0x63, 0x6b,
0x63, 0x82, 0x41, 0x65, 0x70, 0x37, 0x4b, 0x99,



65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.
90.
91.
92.
93.
94.
95.
96.
97.
98.
99.
00.
01.
02.
03.
04.

0x04, 0x9f, 0xdd, Ox5e, 0x07, 0x01, 0x95, 0x9f,
0x36, 0xe8, 0xc3, 0x66, 0x2a, 0x21, 0x69, 0x68,
0x40, Oxe6, Oxbc, Oxbb, 0x85, 0x81, 0x21, 0x13,
0xe6, Oxa4, Oxcf, 0xd3, 0x67, 0xe3, 0xfd, Ox75,
0xf0, Oxdf, 0x83, 0xe0, 0xc5, 0x36, 0x09, Oxac,
0x1b, Oxd4, 0xf7, 0x2a, 0x23, 0x57, Ox1c, Ox5c,
0xOf, Oxf4, Oxcf, 0xa2, Oxcf, Oxf5, Oxbd, 0x9c,
0x69, 0x98, 0x78, 0x3a, 0x25, Oxe4, Oxfd, 0x85,
0x11, Oxcc, 0x7d, Oxef, Oxeb, 0x74, 0x60, Oxb1,
0xb7, Oxfb, 0x1f, Ox0e, 0x62, 0xff, Oxfe, 0x09,
0x0a, 0xc3, 0x80, 0x2f, 0x10, 0x49, 0x89, 0x78,
0xd2, 0x08, Oxfa, 0x89, 0x22, 0x45, 0x91, 0x21,
Oxbc, 0x90, 0x3e, Oxad, Oxb3, 0x0a, O0xb4, Ox0e,
Ox1c, Oxa1, 0x93, 0x92, 0xd8, 0x72, 0x07, 0x54,
0x60, Oxe7, 0x91, Oxfc, 0xd9, 0x3c, Oxe1, Ox6Hf,
0x08, Oxe4, 0x56, 0xf6, 0x0Ob, 0xb0, 0x3c, 0x39,
0x8a, 0x2d, 0x48, 0x44, 0x28, 0x13, Oxca, 0xe9,
0xf7, Oxa3, 0xb6, 0x8a, 0x5f, 0x31, 0xa9, 0x72,
0xf2, Oxde, 0x96, 0xf2, Oxb1, 0x53, Oxb1, 0x3e,
0x24, 0x57, 0xfd, 0x18, 0x45, 0x1f, Oxc5, 0x33,
O0x1b, Oxa4, 0xe8, 0x21, Oxfa, 0x0e, 0xb2, 0xb9,
Oxcb, 0xc7, 0x07, 0x41, Oxdd, 0x2f, Oxb6, 0x64a,
0x23, 0x18, Oxed, Oxc1, Oxef, Oxe2, Ox4b, Oxec,
0xc9, Oxba, Oxfb, 0x46, 0x43, 0x90, 0xd7, Oxb5,
0x68, 0x28, 0x31, 0x2b, 0x8d, 0xa8, 0x51, 0x63,
0xf7, 0x53, 0x99, 0x19, 0x68, 0x85, 0x66, 0x00,
0x00, 0x00, 0x01, 0x00, 0x05, 0x58, 0x2e, 0x35,
0x30, 0x39, 0x00, 0x00, 0x02, 0x3a, 0x30, 0x82,
0x02, 0x36, 0x30, 0x82, 0x01, 0xe0, 0xa0, 0x03,
0x02, 0x01, 0x02, 0x02, 0x04, 0x48, 0x59, 0xf1,
0x92, 0x30, 0x0d, 0x06, 0x09, 0x2a, 0x86, 0x48,
0x86, 0xf7, 0x0d, 0x01, 0x01, 0x05, 0x05, 0x00,
0x30, 0x81, 0xa0, 0x31, 0x0b, 0x30, 0x09, 0x06,
0x03, 0x55, 0x04, 0x06, 0x13, 0x02, 0x4b, 0x52,
0x31, 0x13, 0x30, 0x11, 0x06, 0x03, 0x55, 0x04,
0x08, 0x13, 0x0a, 0x4b, 0x79, 0x75, Ox6e, Ox67,
0x67, 0x69, 0x2d, 0x64, 0x6f, 0x31, 0x14, 0x30,
0x12, 0x06, 0x03, 0x55, 0x04, 0x07, 0x13, 0x0b,
0x53, 0x65, 0x6f, Ox6e, 0x67, Ox6e, 0x61, 0x6d,
0x2d, 0x73, 0x69, 0x31, Ox1a, 0x30, 0x18, 0x06,



05.
06.
07.
08.
09.
10.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
20.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.

0x03, 0x55, 0x04, 0x0a, 0x13, 0x11, 0x54, 0x68,
0x65, 0x20, Ox4e, 0x65, 0x74, 0x74, 0x79, 0x20,
0x50, 0x72, 0x6f, Ox6a, 0x65, 0x63, 0x74, 0x31,
0x18, 0x30, 0x16, 0x06, 0x03, 0x55, 0x04, 0x0b,
0x13, 0x0f, 0x45, 0x78, 0x61, 0x6d, 0x70, Ox6c,
0x65, 0x20, 0x41, 0x75, 0x74, 0x68, 0x6f, 0x72,
0x73, 0x31, 0x30, 0x30, 0x2e, 0x06, 0x03, 0x55,
0x04, 0x03, 0x13, 0x27, 0x73, 0x65, 0x63, 0x75,
0x72, 0x65, 0x63, 0x68, 0x61, 0x74, 0x2e, 0x65,
0x78, 0x61, Ox6d, 0x70, Ox6c, 0x65, 0x2e, Ox6e,
0x65, 0x74, 0x74, 0x79, Ox2e, 0x67, Ox6¢, 0x65,
0x61, 0x6d, 0x79, 0x6e, 0x6f, 0x64, 0x65, 0x2e,
Ox6e, 0x65, 0x74, 0x30, 0x20, 0x17, 0x0d, 0x30,
0x38, 0x30, 0x36, 0x31, 0x39, 0x30, 0x35, 0x34,
0x31, 0x33, 0x38, 0x5a, 0x18, 0x0f, 0x32, 0x31,
0x38, 0x37, 0x31, 0x31, 0x32, 0x34, 0x30, 0x35,
0x34, 0x31, 0x33, 0x38, Ox5a, 0x30, 0x81, 0xaO0,
0x31, 0x0b, 0x30, 0x09, 0x06, 0x03, 0x55, 0x04,
0x06, 0x13, 0x02, 0x4b, 0x52, 0x31, 0x13, 0x30,
0x11, 0x06, 0x03, 0x55, 0x04, 0x08, 0x13, 0x0a,
Ox4b, 0x79, 0x75, Ox6e, 0x67, 0x67, 0x69, 0x2d,
0x64, 0x6f, 0x31, 0x14, 0x30, 0x12, 0x06, 0x03,
0x55, 0x04, 0x07, 0x13, 0x0b, 0x53, 0x65, 0x6f,
Ox6e, 0x67, Ox6e, 0x61, Ox6d, 0x2d, 073, 0x69,
0x31, Ox1a, 0x30, 0x18, 0x06, 0x03, 0x55, 0x04,
0Ox0a, 0x13, 0x11, 0x54, 0x68, 0x65, 0x20, Ox4e,
0x65, 0x74, 0x74, 0x79, 0x20, 0x50, 0x72, Ox6f,
Ox6a, 0x65, 0x63, 0x74, 0x31, 0x18, 0x30, 0x16,
0x06, 0x03, 0x55, 0x04, 0x0b, 0x13, 0x0f, 0x45,
0x78, 0x61, 0x6d, 0x70, Ox6C, 0Xx65, 0x20, 0x41,
0x75, 0x74, 0x68, 0x6f, 0x72, 0x73, 0x31, 0x30,
0x30, 0x2e, 0x06, 0x03, 0x55, 0x04, 0x03, 0x13,
0x27, 0x73, 0x65, 0x63, 0x75, 0x72, 0x65, 0x63,
0x68, 0x61, 0x74, 0x2e, 0x65, 0x78, 0x61, Ox6d,
0x70, Ox6c, 0x65, 0x2e, 0x6e, 0x65, 0x74, 0x74,
0x79, 0x2e, 0x67, 0x6C, 0x65, 0x61, 0x6d, 0X79,
0Ox6e, 0x6f, 0x64, 0x65, 0x2e, Ox6e, 0x65, 0x74,
0x30, 0x5¢, 0x30, 0x0d, 0x06, 0x09, Ox2a, 0x86,
0x48, 0x86, 0xf7, 0x0d, 0x01, 0x01, 0x01, 0x05,
0x00, 0x03, 0x4b, 0x00, 0x30, 0x48, 0x02, 0x41,



45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.

0x00, 0xc3, 0xe3, 0x5e, 0x41, O0xa7, 0x87, 0x11

0x00, 0x42, Ox2a, 0xb0, 0x4b, Oxed, Oxb2, 0xe0,
0x23, Oxdb, Oxb1, 0x3d, 0x58, 0x97, 0x35, 0x60,
0xOb, 0x82, 0x59, 0xd3, 0x00, Oxea, Oxd4, 0x61,
0xb8, 0x79, 0x3f, 0xb6, 0x3c, 0x12, 0x05, 0x93,
0x2e, 0x9a, 0x59, 0x68, 0x14, 0x77, Ox3a, 0xc8,
0x50, 0x25, 0x57, Oxa4, 0x49, 0x18, 0x63, 0x41,
0xf0, Ox2d, 0x28, Oxec, 0x06, 0xfb, Oxb4, 0x9f,

Oxbf, 0x02, 0x03, 0x01, 0x00, 0x01, 0x30, 0x0d,
0x06, 0x09, 0x2a, 0x86, 0x48, 0x86, 0xf7, 0x0d,
0x01, 0x01, 0x05, 0x05, 0x00, 0x03, 0x41, 0x00,
0x65, 0x6c, 0x30, 0x01, Oxc2, 0x8e, Ox3e, Oxcb,
Oxb3, 0x77, 0x48, 0xe9, 0x66, 0x61, 0x9a, 0x40,
0x86, Oxaf, 0xf6, 0x03, Oxeb, Oxba, 0x6a, 0xf2,

0xfd, Oxe2, Oxaf, 0x36, 0x5e, 0x7b, Oxaa, 0x22,

0x04, Oxdd, 0x2c, 0x20, Oxc4, Oxfc, Oxdd, 0xdO,
0x82, 0x20, Ox1c, 0x3d, Oxd7, 0x9e, Ox5e, 0x5¢c
0x92, Ox5a, 0x76, 0x71, 0x28, 0xf5, 0x07, 0x7d,
0xa2, 0x81, Oxba, 0x77, 0x9f, 0x2a, 0xd9, 0x44,
0x00, 0x00, 0x00, 0x01, 0x00, 0x05, 0x6d, 0x79,
0x6b, 0x65, 0x79, 0x00, 0x00, 0x01, Ox1a, Ox9f,
0x5b, 0x56, 0xa0, 0x00, 0x00, 0x01, 0x99, 0x30,
0x82, 0x01, 0x95, 0x30, 0x0e, 0x06, 0x0a, 0x2b,
0x06, 0x01, 0x04, 0x01, 0x2a, 0x02, 0x11, 0x01,
0x01, 0x05, 0x00, 0x04, 0x82, 0x01, 0x81, 0x29,
0Oxa8, 0xb6, 0x08, 0x0c, 0x85, 0x75, 0x3e, Oxdd,
Oxb5, Oxeb5, Ox1a, 0x87, 0x68, 0xd1, 0x90, Ox4b,
0x29, 0x31, Oxee, 0x90, Oxbc, 0x9d, 0x73, 0xa0,
0x3f, 0xe9, 0x0b, Oxa4, Oxef, 0x30, 0x9b, 0x36,

0x9a, Oxb2, 0x54, 0x77, 0x81, 0x07, Ox4b, Oxaa,
Oxab, 0x77, 0x98, Oxe1, Oxeb, Oxb5, 0x7c, Ox4e,
0x48, 0xd5, 0x08, Oxfc, 0x2c, 0x36, O0xe2, 0x65,
0x03, Oxac, 0xeb, 0xf3, 0x96, O0xb7, 0xd0, Oxb5,
0x3b, 0x92, Oxe4, 0x14, 0x05, 0x7a, Ox6a, 0x92,
0x56, Oxfe, Ox4e, Oxab, 0xd3, Ox0e, 0x32, 0x04,
0x22, 0x22, 0x74, 0x47, 0x7d, Oxec, 0x21, 0x99,
0x30, 0x31, 0x64, 0x46, 0x64, 0x9b, 0xc7, 0x13,
Oxbf, Oxbe, 0xd0, 0x31, 0x49, Oxe7, 0x3c, Oxbf,

Oxba, 0xb1, 0x20, 0xf9, 0x42, 0xf4, 0xa9, 0xa9,

0Oxe5, 0x13, 0x65, 0x32, Oxbf, Ox7c, Oxcc, 0x91,



85.
86.
87.
88.
89.
90.
91.
92.
93.
94.
95.
96.
97.
98.
99.
00.
01.
02.
03.
04.
05.
06.
07.
08.
09.
10.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

0xd3, Oxfd, 0x24, 0x47, 0x0b, Oxe5, 0x53, Oxad,
0x50, 0x30, 0x56, 0xd1, Oxfa, 0x9c, 0x37, Oxa8,
Oxc1, Oxce, 0xf6, 0x0b, 0x18, Oxaa, 0x7c, Oxab,
Oxbd, 0x1f, Oxdf, Oxe4, 0x80, O0xb8, Oxa7, 0xeO,

Oxad, 0x7d, 0x50, 0x74, 0xf1, 0x98, 0x78, Oxbc,
0x58, 0xb9, 0xc2, 0x52, Oxbe, 0xd2, 0x5b, 0x81,
0x94, 0x83, 0x8f, 0xb9, Ox4c, Oxee, 0x01, Ox2b,
0x5e, 0xc9, Ox6e, 0x9b, 0xf5, 0x63, 0x69, Oxe4,
0xd8, 0x0b, 0x47, 0xd8, Oxfd, 0xd8, 0xe0, Oxed,
Oxa8, 0x27, 0x03, 0x74, Ox1e, 0x5d, 0x32, Oxe6,
0x5c¢, 0x63, 0xc2, Oxfb, 0x3f, Oxee, 0xb4, 0x13,

0xc6, 0x0e, Ox6e, 0x74, 0xe0, 0x22, Oxac, Oxce,
0x79, 0xf9, 0x43, 0x68, 0xc1, 0x03, 0x74, 0x2b,
Oxe1, 0x18, 0xf8, Ox7f, 0x76, 0x9a, Oxea, 0x82,

0x3f, Oxc2, 0xa6, 0xa7, Ox4c, Oxfe, Oxae, 0x29,

0x3b, 0xc1, 0x10, 0x7c, Oxd5, 0x77, 0x17, 0x79,
0x5f, Oxcb, Oxad, 0x1f, 0xd8, Oxa1, Oxfd, 0x90,

Oxe1, Ox6b, 0xb2, Oxef, 0xb9, 0x41, 0x26, Oxa4,
0x0b, Ox4f, 0xc6, 0x83, 0x05, 0x6f, 0xf0, 0x64,

0x40, Oxe1, 0x44, Oxc4, 0xf9, 0x40, 0x2b, 0x3b,
0x40, Oxdb, Oxaf, 0x35, Oxa4, 0x9b, 0x9f, 0xc4,

0x74, 0x07, Oxeb, 0x18, 0x60, 0xc5, Oxfe, 0x15

0x0e, 0x3a, 0x25, 0x2a, 0x11, Oxee, 0x78, 0x2f,
0Oxb8, 0xd1, Ox6e, Ox4e, 0x3c, 0x0a, 0xb5, 0xb9,
0x40, 0x86, 0x27, 0x6d, 0x8f, 0x53, Oxb7, Ox77,
0x36, Oxec, 0x5d, Oxed, 0x32, 0x40, 0x43, 0x82,
0xc3, 0x52, 0x58, 0xc4, 0x26, 0x39, 0xf3, 0xb3,
Oxad, 0x58, Oxab, Oxb7, 0xf7, Ox8e, Ox0e, Oxba,
0x8e, 0x78, 0x9d, Oxbf, 0x58, 0x34, Oxbd, 0x77,
0x73, 0xab, 0x50, 0x55, 0x00, 0x60, 0x26, Oxbf,
0x6d, Oxb4, 0x98, 0x8a, 0x18, 0x83, 0x89, 0xf8,
Oxcd, 0x0d, 0x49, 0x06, Oxae, 0x51, Ox6e, Oxaf,
Oxbd, Oxe2, 0x07, 0x13, 0xd8, 0x64, Oxcc, Oxbf,
0x00, 0x00, 0x00, 0x01, 0x00, 0x05, 0x58, Ox2e,
0x35, 0x30, 0x39, 0x00, 0x00, 0x02, 0x34, 0x30,
0x82, 0x02, 0x30, 0x30, 0x82, 0x01, Oxda, 0xa0,
0x03, 0x02, 0x01, 0x02, 0x02, 0x04, 0x48, 0x59,
0xf2, 0x84, 0x30, 0x0d, 0x06, 0x09, 0x2a, 0x86,
0x48, 0x86, 0xf7, 0x0d, 0x01, 0x01, 0x05, 0x05,
0x00, 0x30, 0x81, 0x9d, 0x31, 0x0b, 0x30, 0x09,



25.
26.
27.
28.
20.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.

0x06, 0x03, 0x55, 0x04, 0x06, 0x13, 0x02, 0x4b,
0x52, 0x31, 0x13, 0x30, 0x11, 0x06, 0x03, 0x55,
0x04, 0x08, 0x13, 0x0a, Ox4b, 0x79, 0x75, Ox6e,
0x67, 0x67, 0x69, 0x2d, 0x64, 0x6f, 0x31, 0x14,
0x30, 0x12, 0x06, 0x03, 0x55, 0x04, 0x07, 0x13,
0x0b, 0x53, 0x65, 0x6f, 0x6e, 0x67, 0x6e, 0x61,
0x6d, 0x2d, 0x73, 0x69, 0x31, Ox1a, 0x30, 0x18,
0x06, 0x03, 0x55, 0x04, Ox0a, 0x13, 0x11, 0x54,
0x68, 0x65, 0x20, Ox4e, 0x65, 0x74, 0x74, 0x79,
0x20, 0x50, 0x72, 0x6f, Ox6a, 0x65, 0x63, 0x74,
0x31, 0x15, 0x30, 0x13, 0x06, 0x03, 0x55, 0x04,
0x0b, 0x13, 0x0c, 0x43, 0x6f, Ox6e, 0x74, Ox72,
0x69, 0x62, 0x75, 0x74, 0x6f, 0x72, 0x73, 0x31,
0x30, 0x30, 0x2e, 0x06, 0x03, 0x55, 0x04, 0x03,
0x13, 0x27, 0x73, 0x65, 0x63, 0x75, 0x72, 0x65,
0x63, 0x68, 0x61, 0x74, Ox2e, 0x65, 0x78, 0x61,
0x6d, 0x70, Ox6c, 0x65, 0x2e, Ox6e, 0x65, 0x74,
0x74, 0x79, Ox2e, 0x67, Ox6c, 0x65, 0x61, 0x6d,
0x79, Ox6e, 0x6f, 0x64, 0x65, 0x2e, 0x6e, 0x65,
0x74, 0x30, 0x20, 0x17, 0x0d, 0x30, 0x38, 0x30,
0x36, 0x31, 0x39, 0x30, 0x35, 0x34, 0x35, 0x34,
0x30, 0x5a, 0x18, 0x0f, 0x32, 0x31, 0x38, 0x37,
0x31, 0x31, 0x32, 0x33, 0x30, 0x35, 0x34, 0x35,
0x34, 0x30, 0x5a, 0x30, 0x81, 0x9d, 0x31, 0x0b,
0x30, 0x09, 0x06, 0x03, 0x55, 0x04, 0x06, 0x13,
0x02, 0x4b, 0x52, 0x31, 0x13, 0x30, 0x11, 0x06,
0x03, 0x55, 0x04, 0x08, 0x13, 0x0a, Ox4b, 0x79,
0x75, Ox6e, 0x67, 0x67, 0x69, 0x2d, 0x64, Ox6f,
0x31, 0x14, 0x30, 0x12, 0x06, 0x03, 0x55, 0x04,
0x07, 0x13, 0x0b, 0x53, 0x65, Ox6f, Ox6e, 0x67,
Ox6e, 0x61, 0x6d, 0x2d, 0x73, 0x69, 0x31, Ox1a,
0x30, 0x18, 0x06, 0x03, 0x55, 0x04, 0x0a, 0x13,
0x11, 0x54, 0x68, 0x65, 0x20, Ox4e, 0x65, 0x74,
0x74, 0x79, 0x20, 0x50, 0x72, Ox6f, Ox6a, 0x65,
0x63, 0x74, 0x31, 0x15, 0x30, 0x13, 0x06, 0x03,
0x55, 0x04, 0x0b, 0x13, 0x0c, 0x43, 0x6f, Oxbe,
0x74, 0x72, 0x69, 0x62, 0x75, 0x74, Ox6f, 0x72,
0x73, 0x31, 0x30, 0x30, 0x2e, 0x06, 0x03, 0x55,
0x04, 0x03, 0x13, 0x27, 0x73, 0x65, 0x63, Ox75,
0x72, 0x65, 0x63, 0x68, 0x61, 0x74, Ox2e, 0x65,



65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.
90.
91.
92.
93.
94.
95.
96.
97.
98.
99.
00.
01.
02.
03.
04.

0x78, 0x61, 0x6d, 0x70, Ox6c, 0x65, 0x2e, Ox6e,
0x65, 0x74, 0x74, 0x79, Ox2e, 0x67, 0x6¢c, 0x65,
0x61, 0x6d, 0x79, Ox6e, Ox6f, 0x64, 0x65, 0x2e,
Ox6e, 0x65, 0x74, 0x30, Ox5c, 0x30, 0x0d, 0x06,
0x09, 0x2a, 0x86, 0x48, 0x86, 0xf7, 0x0d, 0x01,
0x01, 0x01, 0x05, 0x00, 0x03, 0x4b, 0x00, 0x30,
0x48, 0x02, 0x41, 0x00, 0x95, 0xb3, 0x47, 0x17,
0x95, 0x0f, 0x57, Oxcf, 0x66, 0x72, 0x0a, Ox7e,
0x5b, 0x54, Oxea, 0x8c, 0x6f, 0x79, Oxde, 0x94,
Oxac, 0x0b, 0x5a, 0xd4, 0xd6, Ox1b, 0x58, 0x12,
Ox1a, 0x16, 0x3d, Oxfe, Oxdf, Oxa5, 0x2b, 0x86,
Oxbc, 0x64, 0xd4, 0x80, Ox1e, 0x3f, 0xf9, Oxe2,
0x04, 0x03, 0x79, 0x9b, 0xc1, 0x5c, 0xf0, 0xf1
0xf3, 0xf1, 0xe3, Oxbf, 0x3f, OxcO, 0x1f, Oxdd,
Oxdb, 0xc0, 0x5b, 0x21, 0x02, 0x03, 0x01, 0x00,
0x01, 0x30, 0x0d, 0x06, 0x09, 0x2a, 0x86, 0x48,
0x86, 0xf7, 0x0d, 0x01, 0x01, 0x05, 0x05, 0x00,
0x03, 0x41, 0x00, 0x02, 0xd7, Oxdd, Oxbd, 0xOc
0x8e, 0x21, 0x20, Oxef, 0x9e, 0x4f, Ox1f, Oxf5,
0x49, 0xf1, Oxae, 0x58, 0x9b, 0x94, 0x3a, 0x1f,
0x70, 0x33, 0xf0, 0x9b, Oxbb, 0xe9, 0xc0, 0xf3,
0x72, Oxcb, Oxde, 0xb6, 0x56, 0x72, Oxcc, Ox1c
0xf0, 0xd6, 0x5a, 0x2a, Oxbc, Oxa1, 0x7e, 0x23,
0x83, 0xe9, Oxe7, Oxcf, 0x9e, Oxa5, 0xf9, Oxcc,
0xc2, 0x61, 0xf4, Oxdb, 0x40, 0x93, Ox1d, Ox63,
0x8a, 0x50, Ox4c, 0x11, 0x39, Oxb1, 0x91, Oxc1,
0xe6, 0x9d, 0xd9, Ox1a, 0x62, 0x1b, 0xb8, 0xd3,
0xd6, 0x9a, 0x6d, 0xb9, 0x8e, 0x15, 0x51 };

public static InputStream aslnputStream() {
byte[] data = new byte[DATA.length];

for (inti=0;i < data.length; i ++) {

data[i] = (byte) DATA[I];

}

return new ByteArraylnputStream(data);

}

public static char[] getCertificatePassword() {
return "secret".toCharArray();

}



05.

06. public static char[] getKeyStorePassword() {
07. return "secret".toCharArray();

08. }

09.

10. private SecureChatKeyStore() {

11. // Unused

12. }

13. }

[java] view plaincopy

1. 7
2.
o Copyright 2012 The Netty Project
3. *
4,
o The Netty Project licenses this file to you under the Apache License,
5.
o version 2.0 (the "License"); you may not use this file except in compliance
6.
o with the License. You may obtain a copy of the License at:
7. *
8.
o http://www.apache.org/licenses/LICENSE-2.0
9 *
10.
o Unless required by applicable law or agreed to in writing, software
1.
o distributed under the License is distributed on an "AS IS" BASIS, WITHOUT
12.
o WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied. See
the
13.
o License for the specific language governing permissions and limitations
14.
o under the License.
15. */
16. package netty.in.action.spdy;
17.

18. import io.netty.handler.ssl.SsIHandler;
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19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.

32.

33.

34.

35.

36.
37.

38.
39.

40.

41.

42.

43.

44.

45.

import io.netty.util.internal.SystemPropertyUtil;

import java.security.KeyStore;
import java.security.SecureRandom;

import javax.net.ssl.KeyManager;

import javax.net.ssl.KeyManagerFactory;
import javax.net.ssl.SSLContext;

import javax.net.ssl.SSLEngine;

import javax.net.ssl. TrustManager;

Jrx
o Creates a bogus {@link SSLContext}. A client-side context created by this
o factory accepts any certificate even if it is invalid. A server-side context
o created by this factory sends a bogus certificate defined in {@link

SecureChatKeyStore}.
o <p>
o You will have to create your context differently in a real world application.
o <h3>Client Certificate Authentication</h3>
o To enable client certificate authentication:
o <ul>
o <li>Enable client authentication on the server side by calling
o {@link SSLENngine#setNeedClientAuth(boolean)} before creating
o {@link SsIHandler}.</li>

o <l|i>When initializing an {@link SSLContext} on the client side,



46.

47.

48.

49.

50.

51.

52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.

o specify the {@link KeyManager} that contains the client certificate as

o the first argument of {@link SSLContext#init(KeyManager([], TrustManager(],
SecureRandom)}.</li>

o <li>When initializing an {@link SSLContext} on the server side,

o specify the proper {@link TrustManager} as the second argument of

o {@link SSLContext#init(KeyManager[], TrustManager([], SecureRandom)}

o to validate the client certificate.</li>

o </ul>
*/
public final class SecureChatSslIContextFactory {

private static final String PROTOCOL = "TLS";
private static final SSLContext SERVER_CONTEXT;
private static final SSLContext CLIENT_CONTEXT;

static {

String algorithm = SystemPropertyUtil.get("ssl.KeyManagerFactory.algorithm");
if (algorithm == null) {

algorithm = "SunX509";

}

SSLContext serverContext;

SSLContext clientContext;

try {

KeyStore ks = KeyStore.getinstance("JKS");
ks.load(SecureChatKeyStore.asInputStream(),
SecureChatKeyStore.getKeyStorePassword());

/I Set up key manager factory to use our key store
KeyManagerFactory kmf = KeyManagerFactory.getinstance(algorithm);
kmf.init(ks, SecureChatKeyStore.getCertificatePassword());

/I Initialize the SSLContext to work with our key managers.
serverContext = SSLContext.getinstance(PROTOCOL);



78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.
90.
91.
92.
93.
94.
95.
96.
97.
98.
99.
00.
01.
02.
03.
04.
05.
06.
07.

serverContext.init(kmf.getKeyManagers(), null, null);
} catch (Exception e) {

throw new Error(

"Failed to initialize the server-side SSLContext", e);

}

try {

clientContext = SSLContext.getlnstance(PROTOCOL);

clientContext.init(null, SecureChatTrustManagerFactory.getTrustManagers(), null);
} catch (Exception e) {

throw new Error(

"Failed to initialize the client-side SSLContext", e);

}

SERVER_CONTEXT = serverContext;
CLIENT_CONTEXT = clientContext;

}

public static SSLContext getServerContext() {
return SERVER_CONTEXT;

}

public static SSLContext getClientContext() {
return CLIENT_CONTEXT;

}

private SecureChatSslContextFactory() {
/' Unused

}
}
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AW 2 AL F F 2 A0 AP0JO” A TAREH & » KA AH BP0JOA RA— M EHIH &7 & A6 T
F £ 4144 2 —4P0JO™ i LogEvent » LogEvent A k74 1% F4- 438 » KRB RKIEM BB A &4 - HFTENRA :

[java] view plaincopy

. package netty.in.action.udp;

. import java.net.InetSocketAddress;

1
2
3
4
5. public class LogEvent {
6.
7. public static final byte SEPARATOR = (byte) '|';
8
9. private final InetSocketAddress source;
10. private final String lodfile;
11. private final String msg;
12. private final long received;

14. public LogEvent(String logdfile, String msg) {
15. this(null, -1, logdfile, msg);
16. }

18. public LogEvent(InetSocketAddress source, long received, String logfile, String msg) {
19. this.source = source;

20. this.lodfile = lodfile;

21. this.msg = msg;

22. this.received = received,

23. }

25. public InetSocketAddress getSource() {
26. return source;
27. }

29. public String getLodfile() {
30. return lodfile;
31. }
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33. public String getMsg() {

34. return msg;

35. }

36.

37. public long getReceived() {
38. return received;

39. }

40.

41. }
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EMNBMg R & —DatagramPacket B &4 B » W TEAT & :

FREFEANA—NRB &L E DatagramPacket—st —8 % & o w R AT A 9K TNetty®9 2 ARG —4# > €

w1 — A% % MChannelHandlerf — &£ Ehxt 482 » A-F5l S % A5 - 8 &L &11%k% A LogEventBroadca
ster#jChannelPipeline Xt Z Ak % % 4% H ik d9LogEvent & ii® » AT H :

LA £ > LogEventBroadcaster{: A LogEventi# &34 # & 5 A K3bChannel » P74 8915 &3 K £ LogEv

entH & F > K&IH &M ChannelPipeline ¥ o i#ChannelPipelinef)LogEvent if &7k % 5 s Datagram
Packet 4 & » /5 il iLUDP/” 44 5| e A2 2 il i -

B )3 s A/ —A~ 8 sLiChannelHandler » AALogEvent ¥ &% % sDatagramPacket 4 & o E1z&K A1

EHREFHMG%MEE » KN E LA LogEventEncoder » R4 T :

[java] view plaincopy

1
2
3
4.
5.
6
7
8

9.
10.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.

package netty.in.action.udp;

import io.netty.buffer.ByteBuf;

import io.netty.channel.ChannelHandlerContext;

import io.netty.channel.socket.DatagramPacket;

import io.netty.handler.codec.MessageToMessageEncoder;
import io.netty.util. CharsetUtil;

import java.net.InetSocketAddress;
import java.util.List;

public class LogEventEncoder extends MessageToMessageEncoder<LogEvent> {

private final InetSocketAddress remoteAddress;

public LogEventEncoder(InetSocketAddress remoteAddress){
this.remoteAddress = remoteAddress;

}

@Override
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21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

protected void encode(ChannelHandlerContext ctx, LogEvent msg, List<Object> out)
throws Exception {

ByteBuf buf = ctx.alloc().buffer();
buf.writeBytes(msg.getLodfile().getBytes(CharsetUtil.UTF_8));
buf.writeByte(LogEvent. SEPARATOR);
buf.writeBytes(msg.getMsg().getBytes(CharsetUtil.UTF_8));

out.add(new DatagramPacket(buf, remoteAddress));

}

}
TaEMNARE AT S

[java] view plaincopy

. package netty.in.action.udp;

1
2
3. import io.netty.bootstrap.Bootstrap;
4. import io.netty.channel.Channel;

5.
6
7
8

import io.netty.channel.ChannelOption;

. import io.netty.channel.EventLoopGroup;

. import io.netty.channel.nio.NioEventLoopGroup;

. import io.netty.channel.socket.nio.NioDatagramChannel;
9.
10.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.

import java.io.File;

import java.io.lOException;

import java.io.RandomAccessFile;
import java.net.InetSocketAddress;

public class LogEventBroadcaster {

private final EventLoopGroup group;
private final Bootstrap bootstrap;
private final File file;

public LogEventBroadcaster(InetSocketAddress address, File file) {
group = new NioEventLoopGroup();

bootstrap = new Bootstrap();
bootstrap.group(group).channel(NioDatagramChannel.class)
.option(ChannelOption.SO_BROADCAST, true)

.handler(new LogEventEncoder(address));

this file = file;
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28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.

65.
66.

public void run() throws IOException {

Channel ch = bootstrap.bind(0).syncUninterruptibly().channel();
long pointer = 0;

for (;;) {

long len = file.length();

if (len < pointer) {

pointer = len;

} else {

RandomAccessFile raf = new RandomAccessFile(file, "r");
raf.seek(pointer);

String line;

while ((line = raf.readLine()) != null) {

ch.write(new LogEvent(null, -1, file.getAbsolutePath(), line));
}

ch.flush();

pointer = raf.getFilePointer();

raf.close();

}

try {

Thread.sleep(1000);

} catch (InterruptedException e) {
Thread.interrupted();

break;

}
}
}

public void stop() {
group.shutdownGracefully();

}

public static void main(String[] args) throws Exception {
int port = 4096;
String path = System.getProperty("user.dir") + "/log.txt";

LogEventBroadcaster broadcaster = new LogEventBroadcaster(new

InetSocketAddress(
"255.255.255.255", port), new File(path));

try {



67.
68.
69.
70.
71.
72.
73.

broadcaster.run();
} finally {
broadcaster.stop();

}
}
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T

e }ElklLogEventBroadcaster/” # & DatagramPacket
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EventLogMonitor® ~ & HE 4= T :

R R4

[java] view plaincopy

12.
13.
14.

15.
16.
17.
18.
19.
20.
21.

. package netty.in.action.udp;

1
2
3. import io.netty.buffer.ByteBuf;

4. import io.netty.channel.ChannelHandlerContext;
5. import io.netty.channel.socket.DatagramPacket;
6.
7
8
9
0
1

import io.netty.handler.codec.MessageToMessageDecoder;

. import io.netty.util.CharsetUtil;

. import java.util.List;

. public class LogEventDecoder extends

MessageToMessageDecoder<DatagramPacket> {

@Override

protected void decode(ChannelHandlerContext ctx, DatagramPacket msg,
List<Object> out)

throws Exception {

ByteBuf buf = msg.content();

int i = buf.indexOf(0, buf.readableBytes(), LogEvent. SEPARATOR);

String filename = buf.slice(0, i).toString(CharsetUtil.LUTF_8);

String logMsg = buf.slice(i + 1, buf.readableBytes()).toString(CharsetUtiLUTF_8);
LogEvent event = new LogEvent(msg.sender(),

System.currentTimeMillis(), filename, logMsg);
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22.
23.
24.
25.

out.add(event);

}

}

2k 3274 B89 Handler XA 4= T :

[java] view plaincopy

package netty.in.action.udp;

import io.netty.channel.ChannelHandlerContext;
import io.netty.channel.SimpleChannellnboundHandler;

public class LogEventHandler extends SimpleChannellnboundHandler<LogEvent> {

@Override

protected void channelRead0(ChannelHandlerContext ctx, LogEvent msg) throws
Exception {

StringBuilder builder = new StringBuilder();

. builder.append(msg.getReceived());

builder.append(" [");
builder.append(msg.getSource().toString());
[

(

(
builder.append("] [");
builder.append(msg.getLodfile());
builder.append("] : ");
builder.append(msg.getMsg());

System.out.printin(builder.toString());
}

-}

EventLogMonitorfX 4= T :

[java] view plaincopy

. package netty.in.action.udp;

1
2
3. import io.netty.bootstrap.Bootstrap;
4. import io.netty.channel.Channel;

5.
6
7
8

import io.netty.channel.Channellnitializer;

. import io.netty.channel.ChannelOption;
. import io.netty.channel.ChannelPipeline;
. import io.netty.channel.EventLoopGroup;


http://blog.csdn.net/abc_key/article/details/38370567
http://blog.csdn.net/abc_key/article/details/38370567
http://blog.csdn.net/abc_key/article/details/38370567
http://blog.csdn.net/abc_key/article/details/38370567

10.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.

import io.netty.channel.nio.NioEventLoopGroup;
import io.netty.channel.socket.nio.NioDatagramChannel;

import java.net.InetSocketAddress;

public class LogEventMonitor {

private final EventLoopGroup group;
private final Bootstrap bootstrap;

public LogEventMonitor(InetSocketAddress address) {
group = new NioEventLoopGroup();

bootstrap = new Bootstrap();
bootstrap.group(group).channel(NioDatagramChannel.class)
.option(ChannelOption.SO_BROADCAST, true)
.handler(new Channellnitializer<Channel>() {

@Override

protected void initChannel(Channel channel) throws Exception {
ChannelPipeline pipeline = channel.pipeline();
pipeline.addLast(new LogEventDecoder());
pipeline.addLast(new LogEventHandler());

}
}).localAddress(address);

}

public Channel bind() {
return bootstrap.bind().syncUninterruptibly().channel();

}

public void stop() {
group.shutdownGracefully();

}

public static void main(String[] args) throws InterruptedException {

LogEventMonitor monitor = new LogEventMonitor(new InetSocketAddress(4096));
try {

Channel channel = monitor.bind();

System.out.printin("LogEventMonitor running");

channel.closeFuture().sync();
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©

50.
51.
52.
53.

. }finally {
monitor.stop();
}

}

}
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HREZIN—AMEZ WA GRS > AN R — R FHRTREHEFERE - BFFAT » WAL HA—
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14.4.1 %= ., Memcached % #% %

J.5€ sLmemcached#4E 45 (Opcode ) fovh & K A 4 (Status) :

[java] view plaincopy

o

9.
10.
11.
12.
13.
14.

1

2.
3.
4

o N o

. package netty.in.action.mem;

/**

o memcached operation codes

o @author c.king

*/
public class Opcode {

public static final byte GET = 0x00;

public static final byte SET = 0x01;
public static final byte DELETE = 0x04;

}

[java] view plaincopy

o

1

2.
3.
4

© © ® N o

. package netty.in.action.mem;

[ox
o memcached response statuses
o @author c.king

*/

public class Status {

public static final short NO_ERROR = 0x0000;
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11. public static final short KEY_NOT_FOUND = 0x0001;

12. public static final short KEY_EXISTS = 0x0002;

13. public static final short VALUE_TOO_LARGE = 0x0003;

14. public static final short INVALID_ARGUMENTS = 0x0004;

15. public static final short ITEM_NOT_STORED = 0x0005;

16. public static final short INC_DEC_NON_NUM_VAL = 0x0006;
17.

18. }

¢k 42 42 E memcached i K4 Bk ¢

[java] view plaincopy

. package netty.in.action.mem;

1
2
3. import java.util.Random;
4,

5 I

6

o memcached request message object

o @author c.king

8 *

9. %
10. public class MemcachedRequest {

1.
12. private static final Random rand = new Random();
13. private int magic = 0x80;// fixed so hard coded
14. private byte opCode; // the operation e.g. set or get
15. private String key; // the key to delete, get or set
16. private int flags = Oxdeadbeef; // random
17. private int expires; // 0 = item never expires
18. private String body; // if opCode is set, the value
19. private int id = rand.nextInt(); // Opaque
20. private long cas; // data version check...not used
21. private boolean hasExtras; // not all ops have extras
22.
23. public MemcachedRequest(byte opcode, String key, String value) {
24. this.opCode = opcode;
25. this.key = key;
26. this.body = value == null ? "" : value;
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27.
28.
20.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.

// only set command has extras in our example
hasExtras = opcode == Opcode.SET;

}

public MemcachedRequest(byte opCode, String key) {

this(opCode, key, null);
}

public int getMagic() {
return magic;

}

public byte getOpCode() {
return opCode;

}

public String getKey() {
return key;

}

public int getFlags() {
return flags;

}

public int getExpires() {
return expires;

}

public String getBody() {
return body;

}

public int getld() {
return id;

}

public long getCas() {
return cas;

}



67.
68.
69.
70.
71.

public boolean isHasExtras() {
return hasExtras;

}

}

/)% % B memcachedi# K48 £ :

[java] view plaincopy

10.

11.
12.
13.

14.
15.
16.

17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.

. package netty.in.action.mem;

1
2
3. import io.netty.buffer.ByteBuf;

4. import io.netty.channel.ChannelHandlerContext;
5.
6
7
8
9

import io.netty.handler.codec.MessageToByteEncoder;

. import io.netty.util.CharsetUtil;

. /**

o memcached request encoder

o @author c.king
*/
public class MemcachedRequestEncoder extends
MessageToByteEncoder<MemcachedRequest> {

@Override

protected void encode(ChannelHandlerContext ctx, MemcachedRequest msg, ByteBuf
out)

throws Exception {

/I convert key and body to bytes array

byte[] key = msg.getKey().getBytes(CharsetUtil.UTF_8);

byte[] body = msg.getBody().getBytes(CharsetUtiLUTF_8);

/[ total size of body = key size + body size + extras size

int bodySize = key.length + body.length + (msg.isHasExtras() ? 8 : 0);
/[ write magic int

out.writelnt(msg.getMagic());

/[ write opcode byte

out.writeByte(msg.getOpCode());

/I write key length (2 byte) i.e a Java short
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28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.

out.writeShort(key.length);

Il write extras length (1 byte)

int extraSize = msg.isHasExtras() ? 0x08 : 0x0;
out.writeByte(extraSize);

/I byte is the data type, not currently implemented in Memcached
// but required

out.writeByte(0);

I/ next two bytes are reserved, not currently implemented
// but are required

out.writeShort(0);

/[ write total body length ( 4 bytes - 32 bit int)
out.writelnt(bodySize);

/I write opaque ( 4 bytes) - a 32 bit int that is returned
/l'in the response

out.writelnt(msg.getld());

[/l write CAS ( 8 bytes)

/I 24 byte header finishes with the CAS
out.writeLong(msg.getCas());

if(msg.isHasExtras(){

Il write extras

/I (flags and expiry, 4 bytes each), 8 bytes total
out.writelnt(msg.getFlags());
out.writelnt(msg.getExpires());

}

[Iwrite key

out.writeBytes(key);

[Iwrite value

out.writeBytes(body);

}

14.4.2 5 3. Memcached##43 35

% BEmemcached & il B4k :

[java] view plaincopy

1.
2.

package netty.in.action.mem;
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/**

o memcached response message object

o @author c.king

*/
public class MemcachedResponse {

private byte magic;

. private byte opCode;

private byte dataType;
private short status;
private int id;

private long cas;
private int flags;
private int expires;
private String key;
private String data;

. public MemcachedResponse(byte magic, byte opCode, byte dataType, short status,
. intid, long cas, int flags, int expires, String key, String data) {

. this.magic = magic;

. this.opCode = opCode;

. this.dataType = dataType;
. this.status = status;

. this.id = id;

. this.cas = cas;

. this.flags = flags;

. this.expires = expires;

. this.key = key;
. this.data = data;

-}

. public byte getMagic() {
. return magic;

-}

. public byte getOpCode() {
. return opCode;



41. }

42.

43. public byte getDataType() {
44. return dataType;

45. }

46.

47. public short getStatus() {
48. return status;

49. }

50.

51. public int getld() {

52. return id;

53. }

54.

55. public long getCas() {
56. return cas;

57. }

58.

59. public int getFlags() {
60. return flags;

61. }

62.

63. public int getExpires() {
64. return expires;

65. }

66.

67. public String getKey() {
68. return key;

69. }

70.

71. public String getData() {
72. return data;

73. }

74.

75. }

% B memcached®f i fE AL &5
[java] view plaincopy

1. package netty.in.action.mem;
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import io.netty.buffer.ByteBuf;

import io.netty.channel.ChannelHandlerContext;
import io.netty.handler.codec.ByteToMessageDecoder;
import io.netty.util. CharsetUtil;

import java.util.List;

public class MemcachedResponseDecoder extends ByteToMessageDecoder {

private enum State {
Header, Body

}

private State state = State.Header;
private int totalBodySize;

private byte magic;

private byte opCode;

. private short keylLength;
. private byte extralLength;
. private byte dataType;

. private short status;

. private int id;

. private long cas;

. @Override

. protected void decode(ChannelHandlerContext ctx, ByteBuf in, List<Object> out)
. throws Exception {

. switch (state) {

. case Header:

. Il response header is 24 bytes
. if (in.readableBytes() < 24) {

. return;

-}

. Il read header

. magic = in.readByte();

. opCode = in.readByte();

. keyLength = in.readShort();

. extraLength = in.readByte();

. dataType = in.readByte();



42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.

status = in.readShort();
totalBodySize = in.readInt();

id = in.readInt();

cas = in.readLong();

state = State.Body;

break;

case Body:

if (in.readableBytes() < totalBodySize) {
return;

}

int flags = 0;

int expires = 0;

int actualBodySize = totalBodySize;
if (extraLength > 0) {

flags = in.readint();

actualBodySize -= 4;

}

if (extraLength > 4) {

expires = in.readInt();
actualBodySize -= 4;

}

String key ="";
if (keyLength > 0) {

ByteBuf keyBytes = in.readBytes(keyLength);

key = keyBytes.toString(CharsetUtil.LUTF_8);

actualBodySize -= keyLength;

}

ByteBuf body = in.readBytes(actualBodySize);

String data = body.toString(CharsetUti.LUTF_8);

out.add(new MemcachedResponse(magic, opCode, dataType, status,
id, cas, flags, expires, key, data));

state = State.Header,

break;

default:

break;

}
}
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AFnetty®mAMBEREZLT > TERINKRE —AMMRKEHE :

[java] view plaincopy

12.

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

. package netty.in.action.mem;

1
2
3. import io.netty.buffer.ByteBuf;

4. import io.netty.channel.embedded.EmbeddedChannel;
5. import io.netty.util.CharsetUtil;

6.

7. import org.junit.Assert;

8. import org.junit. Test;

9
0
1

P

o test memcached encoder

o @author c.king
*/
public class MemcachedRequestEncoderTest {

@Test

public void testMemcachedRequestEncoder() {
MemcachedRequest request = new MemcachedRequest(Opcode.SET, "k1", "v1");
EmbeddedChannel channel = new EmbeddedChannel(

new MemcachedRequestEncoder());
Assert.assertTrue(channel.writeOutbound(request));

ByteBuf encoded = (ByteBuf) channel.readOutbound();
Assert.assertNotNull(encoded);
Assert.assertEquals(request.getMagic(), encoded.readInt());
Assert.assertEquals(request.getOpCode(), encoded.readByte());
Assert.assertEquals(2, encoded.readShort());
Assert.assertEquals((byte) 0x08, encoded.readByte());
Assert.assertEquals((byte) 0, encoded.readByte());
Assert.assertEquals(0, encoded.readShort());
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31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.

Assert.assertEquals(2 + 2 + 8, encoded.readInt());
Assert.assertEquals(request.getld(), encoded.readint());
Assert.assertEquals(request.getCas(), encoded.readLong());
Assert.assertEquals(request.getFlags(), encoded.readint());
Assert.assertEquals(request.getExpires(), encoded.readInt());
byte[] data = new byte[encoded.readableBytes()];
encoded.readBytes(data);
Assert.assertArrayEquals((request.getKey() + request.getBody())
.getBytes(CharsetUtil.LUTF_8), data);
Assert.assertFalse(encoded.isReadable());
Assert.assertFalse(channel.finish());
Assert.assertNull(channel.readlnbound());

}

44,

45.

}

[java] view plaincopy

9.

1

2
3
4
5.
6
7
8

. package netty.in.action.mem;

. import io.netty.buffer.ByteBuf;

. import io.netty.buffer.Unpooled;

import io.netty.channel.embedded.EmbeddedChannel;
. import io.netty.util.CharsetUtil;

. import org.junit.Assert;
import org.junit. Test;

10.

1.

/**

12.

o test memcached decoder

13.

14.

o @author c.king

15.

16.
17.

o
*/
public class MemcachedResponseDecoderTest {

18.

19

. @Test
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20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.

public void testMemcachedResponseDecoder() {
EmbeddedChannel channel = new EmbeddedChannel(
new MemcachedResponseDecoder());

byte magic = 1;

byte opCode = Opcode.SET;

byte dataType = 0;

byte[] key = "Key1".getBytes(CharsetUtil.UTF_8);
byte[] body = "Value".getBytes(CharsetUti.LUTF_8);

int id = (int) System.currentTimeMillis();

long cas = System.currentTimeMillis();

ByteBuf buffer = Unpooled.buffer();
buffer.writeByte(magic);

buffer.writeByte(opCode);

buffer.writeShort(key.length);

buffer.writeByte(0);

buffer.writeByte(dataType);
buffer.writeShort(Status.KEY_EXISTS);
buffer.writelnt(body.length + key.length);
buffer.writelnt(id);

buffer.writeLong(cas);

buffer.writeBytes(key);

buffer.writeBytes(body);
Assert.assertTrue(channel.writelnbound(buffer));
MemcachedResponse response = (MemcachedResponse) channel.readinbound();
assertResponse(response, magic, opCode, dataType, Status.KEY_EXISTS, 0,
0, id, cas, key, body);

}

private static void assertResponse(MemcachedResponse response, byte magic,
byte opCode, byte dataType, short status, int expires, int flags,
int id, long cas, byte[] key, byte[] body) {
Assert.assertEquals(magic, response.getMagic());
Assert.assertArrayEquals(key,
response.getKey().getBytes(CharsetUtiLUTF_8));
Assert.assertEquals(opCode, response.getOpCode());
Assert.assertEquals(dataType, response.getDataType());
Assert.assertEquals(status, response.getStatus());
Assert.assertEquals(cas, response.getCas());
Assert.assertEquals(expires, response.getExpires());
Assert.assertEquals(flags, response.getFlags());



60.
61.
62.
63.
64.
65.

Assert.assertArrayEquals(body,
response.getData().getBytes(CharsetUtiLUTF_8));
Assert.assertEquals(id, response.getld());

}
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#2 42 # (thread-model)

# 18 31 (EventLoop)

& (Concurrency)

% A7 (task execution)
%8 JZ (task scheduling)
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FR BT Ehe B0 55 CEITHFHE BT » BB JEIRAL o RIEF SO M SIERG LI BA
CAVEBH — A E S EAT— A FHAIR o KT ANetty ¥ X9 » R iERF TN CEEFRZHMT -

fENetty ¥1% FlEventLoop# @ R A F# G35 » EventLoopZ AEventExecutorf*ScheduledExecutorSe
rvice¥ Bk » FIATABRMES B X SEventLoopidT o £ XA BWT :

15.2.1 1%l E 531

T @R BT e T 15 9] € Feth i@ i 9 Event Loop £ EventLoop ¥ #ATIE S ¢

[java] view plaincopy

Channel ch = ..;;
ch.eventLoop().execute(new Runnable() {
@Override

public void run() {
System.out.printin("run in the eventloop");

}
N;

N a0 DN~

1% R FHPEIRG TR AR E Rl RF A > £ R — S8 FIATHA L A BRA G LM FH - LT AHFENet
ty g BAEEY o B HTECHAT > EAEEGFuture » L AFUture™ vz MR % R Bl 89 3RAF o T @ g4
e BAE S A B WAT

[java] view plaincopy

Channelch = ..

Future<?> future = ch.eventLoop().submit(new Runnable() {
@Override

public void run() {

}

b;

if(future.isDone()X
System.out.printin("task complete");

© © o N O WDN -

—

lelse {
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11. System.out.printin("task not complete");
12. }

"EPATES R E L FHELT:

[java] view plaincopy

Channel ch = ..;;
if(ch.eventLoop().inEventLoop()){
System.out.printin("in the EventLoop");
lelse {

System.out.printin("outside the EventLoop");

}

o o bk~ wbd =

PR HINEA S EventLooptE A AN T A R A &AM » TR TR EARTLGMER o

15.2.2 Netty4 T+ &91/04% 1%
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15.2.3 Netty3 ¥+ #91/04% 1%
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15.2.4 Netty A2 A A 3¢

Netty# M3 5ok L B2 B AT F » €Lk EEANITHEALSACHESSIFME(EventLoop)
> f£Channelty £ 4 A MM > EventLoop ft &t & AT A 89 F4F o w REALEA8 Fl 89EventLoop T 8 —A o 8894
BREIAT e REETR > BRI—MEF A —ANAIFRI]BEIAT o @ FA@TEventLoopsChannel R AT —
RT—ANEH s BAREBRMEMERGAELEL > R EHRAA HChannelHandler REAR LA » 7 & £d2.05f
K% 9] o] & o

T B & ®ZEventLoop ¥ HEAE FIATEH » K& SNetty iy LA2RA

RIHRIEF TR > AR R R AT Ko 7] BATHYIE S AL FATIRD] F > B 4 KB A 3847 09 4F S MRk L fl 2
ARG ERATHIES o X P AP ¥ RS TEventLoop E A TH sk th ey LI o Fa R 8 dr e 1R 89
28 =

AL JE T T AAALATRTE » TEHE WY AEI/0ZAL o do RARLAYILE WA (RMATF B KB 1| A 58 7RG 1E

%) » 4 FlEventExecutor °

T F G AR — A B AL P 2% AR R B9 46 > AR EMATIE 5 (R IPUT) - Javast A% RIBHET Bk
% o A2Netty R4 T LA EHFHHFE o



15.3 B EAE % #AT

BIE— I ) BB BAE ST o AR RN —AME S LR P R RSB BT 0 — A LR AR
FAH SRR EE D T E AR F A e RiRAE N FRARA LA 0 I T LR 8 () Fo AR o RARAR
Fo B ZAT 03 > IR T —BB G - R AW AREA D 27 > b RIALAAEE » RTAEMAIMABEET 1 FF 2
2 B > ARAS T AR BT s > RA 2T EAM R T Bis6 > dk BiE T ULy F o

AT A-2812 M % Ke9EventLoop AL FHE > &M £4-2BJava APLEIEFHE » YA FeNetty ruishmiR
B o

15.3.1 1% A -£-38 9 Java APIE Z1E %

f2Java ¥ 1& A DK 89 ScheduledExecutorService £ M E 4R E - 148 MIExecutors#® a9 # & 7 k4 &
ScheduledExecutorService » A4 T 7 ik :

e newScheduledThreadPool(int)

e newScheduledThreadPool(int, ThreadFactory)

e newSingleThreadScheduledExecutor()

¢ newSingleThreadScheduledExecutor(ThreadFactory)

£ T @R

[java] view plaincopy

ScheduledExecutorService executor = Executors.newScheduledThreadPool(10);
ScheduledFuture<?> future = executor.schedule(new Runnable() {
@Override

public void run() {

System.out.printin("now it is 60 seconds later");

}

}, 60, TimeUnit. SECONDS);

if(future.isDone()X

System.out.printin("scheduled completed");

10. }

1. /...

12. executor.shutdown();

© NOo ok~ DN~
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[java] view plaincopy

Channel ch = ...;
ch.eventLoop().schedule(new Runnable() {
@Override

public void run() {

System.out.printin("now it is 60 seconds later");

}
}, 60, TimeUnit. SECONDS);
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wRBESERS THIIT K AT @RS :

[java] view plaincopy

Channel ch = ..;;

ScheduledFuture<?> future = ch.eventLoop().scheduleAtFixedRate(new Runnable() {
@Override

public void run() {

System.out.printin("after run 60 seconds,and run every 60 seconds");

}

}, 60, 60, TimeUnit. SECONDS);

/I cancel the task

© o N gk wDd=

future.cancel(false);
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6.1 ‘EMABY 2 M 49 Channel#2Socket

M@EFHE » HANREEFZEME —MEventLoop R A FIORNFH » BALF FHEEFPAHZT R TEEF
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[java] view plaincopy
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/Inio

java.nio.channels.SocketChannel mySocket = java.nio.channels.SocketChannel.open();
/Inetty

SocketChannel ch = new NioSocketChannel(mySocket);

EventLoopGroup group = new NioEventLoopGroup();

/Iregister channel

ChannelFuture registerFuture = group.register(ch);

/lde-register channel

ChannelFuture deregisterFuture = ch.deregister();

Netty#iE A T K010 AT @K :

[java] view plaincopy

© o N Ok~

/loio

Socket mySocket = new Socket("www.baidu.com”, 80);
/Inetty

SocketChannel ch = new OioSocketChannel(mySocket);
EventLoopGroup group = new OioEventLoopGroup();
/Iregister channel

ChannelFuture registerFuture = group.register(ch);
/lde-register channel

ChannelFuture deregisterFuture = ch.deregister();
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EventLoopGroup group = new NioEventLoopGroup();
Bootstrap bootstrap = new Bootstrap();
bootstrap.group(group).channel(NioSocketChannel.class)
.handler(new SimpleChannellnboundHandler<ByteBuf>() {
@Override

protected void channelRead0(ChannelHandlerContext ctx,
ByteBuf msg) throws Exception {

/Iremove this ChannelHandler and de-register
ctx.pipeline().remove(this);

ctx.deregister();

-}

N;

ChannelFuture future = bootstrap.connect(

new InetSocketAddress("www.baidu.com", 80)).sync();

/...

Channel channel = future.channel();

/Ire-register channel and add ChannelFutureLister
group.register(channel).addListener(new ChannelFutureListener() {
@Override

. public void operationComplete(ChannelFuture future) throws Exception {
. if(future.isSuccess(){

. System.out.printin("Channel registered");

. telse{

. System.out.printin("register channel on EventLoop fail");

. future.cause().printStackTrace();

-}

-}
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[java] view plaincopy

EventLoopGroup group = new NioEventLoopGroup();

final EventLoopGroup group2 = new NioEventLoopGroup();
Bootstrap b = new Bootstrap();
b.group(group).channel(NioSocketChannel.class)
.handler(new SimpleChannellnboundHandler<ByteBuf>() {
@Override

protected void channelRead0(ChannelHandlerContext ctx,

o NOo o koD~

ByteBuf msg) throws Exception {

©

/I remove this channel handler and de-register

—
©

ctx.pipeline().remove(this);

—
—

. ChannelFuture f = ctx.deregister();

—
N

// add ChannelFutureListener

—
w

f.addListener(new ChannelFutureListener() {
@Override
public void operationComplete(ChannelFuture future)

[ e
o o &

throws Exception {

—
N

/[ migrate this handler register to group2

—
©o

group2.register(future.channel());

}
)
-}
)

. ChannelFuture future = b.connect("www.baidu.com", 80);

NN N NN 2
E WO N = O ©

. future.addListener(new ChannelFutureListener() {
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25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.

@Override

public void operationComplete(ChannelFuture future)
throws Exception {

if (future.isSuccess()) {

System.out.printin("connection established");

} else {

System.out.printin("connection attempt failed");
future.cause().printStackTrace();

}
}
N;
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