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1. Netty/Rfizi333
1.1, 22 RmEEES

EMEPEREUER, TIEUHANER&E (int, String, Longs) #HSUFEH RS H#ITES,
EFIRERFENEIEIRELATET, MZREB (encode) , RJIFEFTHRREMAREFNER,
R2ZNMENS (decode) , mAEIBLTFRNcodec,

BRBROERDESRBEMNS, FOENTHLBSIERE, BOEMFNELRRE,
1.2, f&18%

fRTID2S 2 MR NIHBUEIRIE, ALt —E LI T ChannelinboundHandleriz [, FrLAZRARRD
22K EthEChannelHandler,

Nettys$Z{ft 7 ByteToMessageDecoderfUiHR LI, BHEXfESas ABEYFIZE, Lilldecode()EN
B, Nettyth2{ft 7 —LEE FAVARASR3SEIN, EAEEFFMENAA, tbun:

RedisDecoder EFRedistiMYAIRFE 23
XmlDecoder EFXMLIE R HIfRIDES
JsonObjectDecoder EFjsonHUIEIE X BIfEIDES
HttpObjectDecoder EFhttptMXAIfEFS2%

Nettyth#2{ft 7 MessageToMessageDecoder, F—MIEX BN S —FELA0MRIEEE, thigitT —L&
SCE:

e StringDecoder J5#Z KX ZIByteBufiEft N F T
e ByteArrayDecoder ¥§#zUX ZIByteBufi& bt F T4 4H
e Base64Decoder J§HByteBufsfUS-ASCIIZE T B4R iBAIBase64/#3 /9 ByteBuf,

1.2.1, £l

BENNFTREL NInteger£,
package cn.itcast.netty.codec;
import io.netty.buffer.ByteBuf;

import io.netty.channel.ChannelHandlerContext;

import io.netty.handler.codec.ByteToMessageDecoder;



import java.util.List;

public class ByteToIntegerDecoder extends ByteToMessageDecoder {

/%%
*
* @param ctx LFTFX
* @param in fIABIByteBufiHEEIE
* @param out HFRMMEHLNESS
* @throws Exception
*/
@Override
protected void decode(ChannelHandlerContext ctx, ByteBuf in, List<Object>
out) throws Exception {
if(in.readableBytes() >= 4){ //intEEEREINFET, FUEEHMRSEEGLTFE
T, BEITIRE
out.add(in.readInt()); //iXEXE/intZEREIE, MAEHL, TTAREIEERILAVEN

fEHandlerd{EM:

package cn.itcast.netty.codec;

import io.netty.channel.ChannelHandlerContext;

import io.netty.channel.ChannelInboundHandlerAdapter;
public class ServerHandler extends ChannelInboundHandlerAdapter {

@override
public void channelRead(ChannelHandlerContext ctx, Object msg) throws
Exception {
Integer i = (Integer) msg; //XEAMUEEZZ|IntegerBRAYENIE
System.out.println("RBIGRRRNEPEEN: " + i);

fEpipeline R INARTD S :



@override
protected void initChannel (SocketChannel ch) throws Exception {
ch.pipeline()
.addLast (new ByteToIntegerDecoder())

.addLast (new ServerHandler());

1.3, w523

‘RIS RN EHERIRE, BEENBRIELMAETINEE, ENettyIRET
MessageToByteEncoderf iR, ESLI T ChannelOutboundHandleri®d, AFE EHE
ChannelHandler,

— B

e ObjectEncoder 3% (FEELWSerializabledE[) HIGHFTR
e SocksMessageEncoder ¥§SocksMessageZmi3 A F T
e HAProxyMessageEncoder J§HAProxyMessage w3 = 7 it

Nettyth#2fit T MessageToMessageEncoder, M —MiIEX LM N B —MIE RGeS, thiRt T —4&
S

e RedisEncoder Y&RedistMX I SH 1 THRED
e StringEncoder J§FRFHHITIRIGIRIE
e Baseb4Encoder J§Baseb4F g £ TRIBIRIE

1.3.1, £l
HintegerX BRI AF T #HTIE R,
BE X wiges:
package cn.itcast.netty.codec.client;
import io.netty.buffer.ByteBuf;
import io.netty.channel.ChannelHandlerContext;
import io.netty.handler.codec.MessageToByteEncoder;
public class IntegerToByteEncoder extends MessageToByteEncoder<Integer> {
@override
protected void encode(ChannelHandlerContext ctx, Integer msg, ByteBuf out)

throws Exception {

out.writelnt (msg);

fEHandler B 424 1 £ BT -



package cn.itcast.netty.codec.client;

import io.netty.buffer.ByteBuf;

import io.netty.buffer.Unpooled;

import io.netty.channel.ChannelHandlerContext;
import io.netty.channel.SimpleChannelInboundHandler;

import io.netty.util.CharsetUtil;
public class ClientHandler extends SimpleChannelInboundHandler<ByteBuf> {
@override

protected void channelRead0 (ChannelHandlerContext ctx, ByteBuf msg) throws

Exception {

System.out.println("EZKFIRSIHFIGER: " +
msg.toString(CharsetUtil.UTF_8));
}
@Override

public void channelActive(ChannelHandlerContext ctx) throws Exception {

ctx.writeAndFlush(123);

@override
public void exceptionCaught(ChannelHandlerContext ctx, Throwable cause)
throws Exception {
cause.printStackTrace();

ctx.close();

fEpipelinediRN4mIZEs

@Override

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

1.4, £l F&httphRs523
ENetty IR T httphUfgIE2:, BHATBETZMFER H#HIThttpARSZIF K.
IR :

1



— C 1 ® 127.0.0.1:8080/aa?name=zhangsan

{R’%F , zhangsan

Server:

package cn.itcast.netty.codec.http;

import io.netty.bootstrap.ServerBootstrap;

import io.netty.channel.ChannelFuture;

import io.netty.channel.ChannellInitializer;

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.handler.codec.http.HttpObjectAggregator;
import io.netty.handler.codec.http.HttpRequestDecoder;
import io.netty.handler.codec.http.HttpResponseEncoder;

import io.netty.handler.stream.ChunkedWriteHandler;
public class NettyHttpServer ({

public static void main(String[] args) throws Exception {

/1 EZFE, PEEMSEEE, RERKESNERSS
EventLoopGroup boss = new NioEventLoopGroup(l);
/1 TAEEFR, SR2EENAR: cpux2

EventLoopGroup worker = new NioEventLoopGroup();

try {
// BRSSERERNE
ServerBootstrap serverBootstrap = new ServerBootstrap():;
serverBootstrap.group(boss, worker);
//BcEserveriBi&
serverBootstrap.channel (NioServerSocketChannel.class);

serverBootstrap.childHandler (new ChannelInitializer<SocketChannel>

@override
protected void initChannel (SocketChannel ch) throws Exception {
ch.pipeline()
.addLast (new HttpRequestDecoder()) //httpia:KAIfEIS2S
/ /Bt tpIE KPR uri ARIEKRR S — 1 52BN
FullHttpRequestI &



.addLast (new HttpObjectAggregator (1024 * 128))

.addLast (new HttpResponseEncoder()) //httplliiI%RE5
.addLast (new ChunkedWriteHandler()) //XiFEHHIARI

fHE5, FhlERFRE

.addLast (new ServerHandler());

}
}); //workerzZizHU4bIEZ3

ChannelFuture future = serverBootstrap.bind(8080).sync();

System.out.println("fRZBEINTTM. 0 0 o o ");

/ /5 AR S5 ik i DT s 1 2% A

future.channel().closeFuture().sync();
} finally {

/ /R

boss.shutdownGracefully();

worker.shutdownGracefully();

ServerHandler:

package cn.itcast.netty.codec.http;

import io.netty.buffer.Unpooled;

import io.netty.channel.ChannelFutureListener;

import io.netty.channel.ChannelHandlerContext;

import io.netty.channel.ChannelInboundHandlerAdapter;
import io.netty.channel.SimpleChannelInboundHandler;
import io.netty.handler.codec.http.*;

import io.netty.util.CharsetUtil;

import java.util.Map;

public class ServerHandler extends SimpleChannelInboundHandler<FullHttpRequest>

{

@override
public void channelRead0(ChannelHandlerContext ctx, FullHttpRequest

request) throws Exception {

//fEfTFullHttpRequest, 1SEIERSE
Map<String, String> paramMap = new RequestParser (request).parse();

String name = paramMap.get('"name");

/ /¥ E M RIS ZR



FullHttpResponse httpResponse = new
DefaultFullHttpResponse(HttpVersion.HTTP_1 1, HttpResponseStatus.OK);

httpResponse.headers () .set (HttpHeaderNames.CONTENT TYPE,
"text/html;charset=utf-8");

StringBuilder sb = new StringBuilder();
sb.append("<hl>");

sb.append ("{RiF, " + name);
sb.append("</hl1>");

httpResponse.content().writeBytes (Unpooled.copiedBuffer(sb,
CharsetUtil.UTF_8));

ctx.writeAndFlush(httpResponse)
.addListener (ChannelFutureListener.CLOSE); //i#{E=EfE, &
channelx[F]
}

RequestParser:

package cn.itcast.netty.codec.http;

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

import io.netty.handler.codec.http.HttpMethod;

import io.netty.handler.codec.http.QueryStringDecoder;

import io.netty.handler.codec.http.multipart.Attribute;

import io.netty.handler.codec.http.multipart.HttpPostRequestDecoder;
import io.netty.handler.codec.http.multipart.InterfaceHttpData;

import java.io.IOException;
import java.util.HashMap;
import java.util.List;

import java.util.Map;

/**
* HTTPIE KRS8 ENEE, XIFGET, POST
*/

public class RequestParser {

private FullHttpRequest fullReq;

/**
* FE— T ERITER
* @param req
*/
public RequestParser (FullHttpRequest req) {
this.fullReq = req;



/**

*

fRIMERSE
* Qreturn BEIEFAAEBEKSHNEEY, WREESEH, NREZMap
*
* @throws IOException
*/
public Map<String, String> parse() throws Exception {
HttpMethod method = fullReq.method();

Map<String, String> parmMap = new HashMap<>();

if (HttpMethod.GET == method) {
// RGETIER
QueryStringDecoder decoder = new QueryStringDecoder (fullReq.uri());
decoder.parameters().entrySet().forEach( entry -> {
// entry.getvalue()@—TList, RENE—H
parmMap.put (entry.getKey(), entry.getValue().get(0));
})i
} else if (HttpMethod.POST == method) {
// 2POSTIE>
HttpPostRequestDecoder decoder = new
HttpPostRequestDecoder (fullReq);
decoder.offer(fullReq);

List<InterfaceHttpData> parmList = decoder.getBodyHttpDatas();

for (InterfaceHttpData parm : parmList) {

Attribute data = (Attribute) parm;
parmMap.put (data.getName(), data.getValue());
}
} else {
/! AXSHERE
throw new RuntimeException("AXIFEEAE"); // X TEHEXHWES, Bl

return parmMap;

1.5, MREVFES

X FJavaBeanIi 5, Nettythsz#5F 7 Object I RIEES, HXUMENRNFEIIMN, EKjavaliRE

Hjava.io.Serializablet®,



TEXjavabeanXI & :
package cn.itcast.netty.codec.obj;
public class User implements java.io.Serializable {
private static final long serialVersionUID = -89217070354741790L;

private Long id;
private String name;

private Integer age;

public Long getId() {

return id;

public void setId(Long id) {
this.id = id;

public String getName() {

return name;

public void setName(String name) {

this.name = name;

public Integer getAge() {

return age;

public void setAge(Integer age) {

this.age = age;

@override
public String toString() {
return "User{" +

nid=n s id s

, name='" + name + '\'"' +

, age=" + age +

575

1.5.1. BRBim

NettyObjectServer:



package cn.itcast.netty.codec.obj;

import io.netty.bootstrap.ServerBootstrap;

import io.netty.channel.ChannelFuture;

import io.netty.channel.ChannelInitializer;

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.handler.codec.serialization.ClassResolvers;

import io.netty.handler.codec.serialization.ObjectDecoder;

public class NettyObjectServer ({

public static void main(String[] args) throws Exception {

/1 ELRE, PUABEQSEE, R2ERIWEFIERBR
EventLoopGroup boss = new NioEventLoopGroup(l);
/1 THEERR, SFREBIAR: cpu*2

EventLoopGroup worker = new NioEventLoopGroup();

try {
// BRSSERBRNE
ServerBootstrap serverBootstrap = new ServerBootstrap():;
serverBootstrap.group(boss, worker);
/ /e Eserver @@

serverBootstrap.channel (NioServerSocketChannel.class);

serverBootstrap.childHandler (new ChannelInitializer<SocketChannel>

@Ooverride

protected void initChannel (SocketChannel ch) throws Exception {

ch.pipeline()
.addLast (new

ObjectDecoder (ClassResolvers.weakCachingResolver(this.getClass().getClassLoader

())))

.addLast (new ServerHandler());

}
}); //workeriLZFERU4MEZR

ChannelFuture future = serverBootstrap.bind(6677).sync();
System.out.println("RSZZBENTHe o o o o« ");

/ /25455 AR 55 s e DT s 1 2% A

future.channel().closeFuture().sync();
} finally {

/I HER ]

boss.shutdownGracefully();

worker.shutdownGracefully();



ServerHandler:

package cn.itcast.netty.codec.obj;

import
import
import

import

public

io.netty.buffer.Unpooled;
io.netty.channel.ChannelHandlerContext;
io.netty.channel.SimpleChannelInboundHandler;
io.netty.util.CharsetUtil;

class ServerHandler extends SimpleChannelInboundHandler<User> {

@Ooverride

public void channelRead0(ChannelHandlerContext ctx, User user) throws

Exception {

/ /3RERElusery &R

System.out.println(user);

ctx.writeAndFlush(Unpooled.copiedBuffer("ok", CharsetUtil.UTF 8));

1.5.2, EFim

NettyObjectClient:

package cn.itcast.netty.codec.obj;

import
import
import
import
import
import
import

import

public

io.netty.bootstrap.Bootstrap;
io.netty.channel.ChannelFuture;
io.netty.channel.ChannelInitializer;
io.netty.channel.EventLoopGroup;
io.netty.channel.nio.NioEventLoopGroup;
io.netty.channel.socket.SocketChannel;
io.netty.channel.socket.nio.NioSocketChannel;

io.netty.handler.codec.serialization.ObjectEncoder;

class NettyObjectClient {

public static void main(String[] args) throws Exception{

EventLoopGroup worker = new NioEventLoopGroup();

ey K
// BRSBEBEE



Bootstrap bootstrap = new Bootstrap();
bootstrap.group(worker) ;
bootstrap.channel (NioSocketChannel.class);
bootstrap.handler(new ChannelInitializer<SocketChannel>() {
@Ooverride
protected void initChannel (SocketChannel ch) throws Exception {
ch.pipeline().addLast(new ObjectEncoder());
ch.pipeline().addLast(new ClientHandler());

)i

ChannelFuture future = bootstrap.connect("127.0.0.1", 6677).sync();

future.channel().closeFuture().sync();

} finally {

worker.shutdownGracefully();

ClientHandler:

package cn.itcast.netty.codec.obj;

import io.netty.buffer.ByteBuf;
import io.netty.channel.ChannelHandlerContext;
import io.netty.channel.SimpleChannelInboundHandler;

import io.netty.util.CharsetUtil;
public class ClientHandler extends SimpleChannelInboundHandler<ByteBuf> {
@override

protected void channelRead0(ChannelHandlerContext ctx, ByteBuf msg) throws

Exception {

System.out.println("#EZIKREIRSBIHAGER: " +
msg.toString(CharsetUtil.UTF_8));
}
@override

public void channelActive(ChannelHandlerContext ctx) throws Exception {
User user = new User();
user.setId(1L);
user.setName ("5K=");
user.setAge(20);

ctx.writeAndFlush(user);

@override



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

ctx.close();

1.6. Hessian‘Rfzha

IDKFIIMLERRLLRAE, ERENMRERE, FIMENFTHAIMELERK, FMNU—RREDR PR
ERBEFNFIIL, MEZRAB=HFFIHIELR,

A 1AHessianufl, &R TAE 5 Netty BB S HITRRIDAIE,

B A\ Hessian{ki:

<dependency>
<groupId>com.caucho</groupId>
<artifactId>hessian</artifactId>
<version>4.0.63</version>

</dependency>
Usersys:

package cn.itcast.netty.codec.hessian;

public class User implements java.io.Serializable{

private static final long serialVersionUID = -8200798627910162221L;
private Long id;

private String name;

private Integer age;

public Long getId() {

return id;

public void setId(Long id) {
this.id = id;

public String getName() {

return name;

public void setName(String name) {



this.name = name;

public Integer getAge() {

return age;

public void setAge(Integer age) {

this.age = age;

@Override

public String toString() {

return "User{" +

"id=" + id +

, name='" + name + '\'' +

, age=" + age +

)

1.6.1, JAFISEE

HessianF3I{t TEZE:

package cn.itcast.netty.codec.hessian.codec;

import

import
import
import

import

/**

com.caucho.hessian.io.HessianInput;

com.caucho.hessian.io.HessianOutput;

java.io.ByteArrayInputStream;
java.io.ByteArrayOutputStream;

java.io.IOException;

* HessianfRFI{t THZE

*
*/
public

class HessianSerializer {

public <T> byte[] serialize(T obj) {

ByteArrayOutputStream os = new ByteArrayOutputStream();
HessianOutput ho = new HessianOutput(os);
try {

ho.writeObject(obj);

ho.flush();

return os.toByteArray();

} catch (IOException e) {



throw new RuntimeException(e);
} finally {
try {
ho.close();
} catch (IOException e) {
throw new RuntimeException(e);
}
tBVAF{
os.close();
} catch (IOException e) {

throw new RuntimeException(e);

public <T> Object deserialize(byte[] bytes, Class<T> clazz) {
ByteArrayInputStream is = new ByteArrayInputStream(bytes);
HessianInput hi = new HessianInput(is);
try {
return (T) hi.readObject(clazz);
} catch (IOException e) {
throw new RuntimeException(e);
} finally {
try {
hi.close();
} catch (Exception e) {
throw new RuntimeException(e);
}

try {
is.close();

} catch (IOException e) {

throw new RuntimeException(e);

ImhgEs:
package cn.itcast.netty.codec.hessian.codec;
import cn.itcast.netty.coder.hessian.User;
import io.netty.buffer.ByteBuf;
import io.netty.channel.ChannelHandlerContext;
import io.netty.handler.codec.MessageToByteEncoder;

public class HessianEncoder extends MessageToByteEncoder<User> {

private HessianSerializer hessianSerializer = new HessianSerializer();



protected void encode(ChannelHandlerContext ctx, User msg, ByteBuf out)
throws Exception {
byte[] bytes = hessianSerializer.serialize(msg);

out.writeBytes (bytes);

fRrogs:
package cn.itcast.netty.codec.hessian.codec;

import cn.itcast.netty.coder.hessian.User;
import io.netty.buffer.ByteBuf;
import io.netty.channel.ChannelHandlerContext;

import io.netty.handler.codec.ByteToMessageDecoder;
import java.util.List;
public class HessianDecoder extends ByteToMessageDecoder ({
private HessianSerializer hessianSerializer = new HessianSerializer();

protected void decode(ChannelHandlerContext ctx, ByteBuf in, List<Object>
out) throws Exception {
//Efll—tnByteBuf#E, BEH, FxEEN
//BRHBIMEE: did not read anything but decoded a message
/ /Netty#MIZ B IEREAF TMESMEIZREE

ByteBuf in2 = in.retainedDuplicate();

byte[] dst;

if (in2.hasArray()) {//HZEHXER
dst = in2.array();

} else {
dst = new byte[in2.readableBytes()];
in2.getBytes(in2.readerIndex(), dst);

in.skipBytes(in.readableBytes());//BNIMEMNFT, RRESIZENTT

Object obj = hessianSerializer.deserialize(dst, User.class);//RF5It
out.add(obj);

1.6.2. RBim



package cn.itcast.netty.codec.hessian;

import
import
import
import
import
import
import
import
import
import

import

public

cn.

cn

io.
io.
io.
io.

io.

io

io.
io.

io.

itcast.netty.coder.hessian.codec.HessianDecoder;

.itcast.netty.coder.hessian.handler.ServerHandler;

netty.bootstrap.ServerBootstrap;
netty.buffer.UnpooledByteBufAllocator;
netty.channel.ChannelFuture;
netty.channel.ChannelInitializer;

netty.channel.ChannelOption;

.netty.channel.EventLoopGroup;

netty.channel.nio.NioEventLoopGroup;
netty.channel.socket.SocketChannel;

netty.channel.socket.nio.NioServerSocketChannel;

class NettyHessianServer {

public static void main(String[] args) throws Exception {

//

//

System.setProperty("io.netty.noUnsafe", "true");

/1 ELRR, FBEESEE, RERWEFERBEKR
EventLoopGroup boss = new NioEventLoopGroup(l);
/1 TIRERE, BR2BBIAR: cpu*2

EventLoopGroup worker = new NioEventLoopGroup();

try {

// BRSSERBRNE

ServerBootstrap serverBootstrap = new ServerBootstrap();
serverBootstrap.group(boss, worker);

//BcEserveriBE

serverBootstrap.channel (NioServerSocketChannel.class);

serverBootstrap.childHandler (new ChannelInitializer<SocketChannel>

@Ooverride
protected void initChannel (SocketChannel ch) throws Exception {
ch.pipeline()
.addLast (new HessianDecoder())
.addLast (new ServerHandler());

}
}); //workerZkFZfI4bIEZR

serverBootstrap.childOption(ChannelOption.ALLOCATOR,

UnpooledByteBufAllocator .DEFAULT) ;

ChannelFuture future = serverBootstrap.bind(6677).sync();
System.out.println("fRZBBEINTTM. 0 0 o o ");

/ 1 15 AR 55 Ui s W s (1 5K ]

future.channel().closeFuture().sync();



} finally {
/R HER A

boss.shutdownGracefully();

worker.shutdownGracefully();

package cn.itcast.netty.codec.hessian.handler;

import
import
import
import

import

cn.
io.
io.

io.

io

itcast.netty.coder.hessian.User;

netty.
netty.
netty.

.netty.

buffer.Unpooled;

channel.

channel.

ChannelHandlerContext;

SimpleChannelInboundHandler;

util.CharsetUtil;

public class ServerHandler extends SimpleChannelInboundHandler<User> {

@override

public void channelRead0O(ChannelHandlerContext ctx, User user) throws

Exception {
/ /3REREluserY R

System.out.println(user);

ctx.writeAndFlush(Unpooled.copiedBuffer("ok", CharsetUtil.UTF_8));

1.6.3. EFim

package cn.itcast.netty.codec.hessian;

import
import
import
import
import
import
import
import
import

import

public

cn.
cn.
io.
io.

io.

io

io

io.
io.

io.

itcast.netty.coder.hessian.codec.HessianEncoder;

itcast.netty.coder.hessian.handler.ClientHandler;

netty.
netty.
netty.

.netty.
.netty.

netty
netty
netty.

bootstrap.Bootstrap;

channel.

channel.

channel

channel.
.channel.

.channel.

handler

ChannelFuture;

ChannelInitializer;

.EventLoopGroup;

nio.NioEventLoopGroup;
socket.SocketChannel;

socket.nio.NioSocketChannel;

.codec.serialization.ObjectEncoder;

class NettyHessianClient {

public static void main(String[] args) throws Exception{



EventLoopGroup worker = new NioEventLoopGroup();

try {

}

// BRSSERBNE
Bootstrap bootstrap = new Bootstrap();
bootstrap.group(worker) ;

bootstrap.channel (NioSocketChannel.class);

bootstrap.handler (new ChannelInitializer<SocketChannel>() {

@Ooverride

protected void initChannel (SocketChannel ch) throws Exception ({

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

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

)

ChannelFuture future = bootstrap.connect("127.0.0.1",

future.channel().closeFuture().sync();

finally {

worker.shutdownGracefully();

package cn.itcast.netty.codec.hessian.handler;

import
import
import
import

import

public

cn.
io.
io.
io.

io.

itcast.netty.coder.hessian.User;
netty.buffer.ByteBuf;
netty.channel.ChannelHandlerContext;
netty.channel.SimpleChannelInboundHandler;
netty.util.CharsetUtil;

6677).sync();

class ClientHandler extends SimpleChannelInboundHandler<ByteBuf> {

@override

protected void channelRead0(ChannelHandlerContext ctx, ByteBuf msg) throws

Exception {
System.out.println("#EKBIRSBIHIGER: " +
msg.toString(CharsetUtil.UTF _8));

}

@override

public void channelActive(ChannelHandlerContext ctx) throws Exception {

User user = new User();

user.setId(1L);

user.setName ("5K=");

user.setAge(20);

ctx.writeAndFlush(user);



@override
public void exceptionCaught(ChannelHandlerContext ctx, Throwable cause)
throws Exception {
cause.printStackTrace();

ctx.close();

2. TCP#h €1/ BIAY[0) 30 M IR

2.1, ReplayingDecoder

FEAIERGP, SFEIRMIntEUER, FEHTHMESBATFT, NRBEUVSITFERNE, X
HF K= BEIEERNZEL], 7ENetty12{ T ReplayingDecoderifi B] BARRRIXAFAY [a] &2,
ReplayingDecoderth 4% T ByteToMessageDecoder#1THIY &,

javadoc XA FRIY— Pl :
public class IntegerHeaderFrameDecoder extends ByteToMessageDecoder {
@Override
protected void decode(ChannelHandlerContext ctx,
ByteBuf buf, List<Object> out) throws Exception {
if (buf.readableBytes() < 4) {
return;
buf .markReaderIndex();
int length = buf.readInt();
if (buf.readableBytes() < length) {

buf.resetReaderIndex();

return;

out.add(buf.readBytes(length));



41 =13 Elength 47 =5k length

{EAReplayingDecoder/fz:

public class IntegerHeaderFrameDecoder

extends ReplayingDecoder<vVoid> {

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

out.add(buf.readBytes (buf.readInt()));

HRRIE:

o {FMA T4 MIByteBuf, NUf#ReplayingDecoderByteBuf, # &7 ByteBuf

e EETByteBuffireadXxx()F A%, RAMEBEREFTKE, —BRANIAIRNHEERMEZEML
REPLAY (REPLAY#t/#ERROR)

e ReplayingDecoder&E T ByteToMessageDecoderficallDecode() /575, I#E3RSignalFH#Ecatchik
th & &ByteBuffreaderindex,

o WEEMGEE, BIA TEIREMEIZE, XHEMAIRIEENZIFEEIZEEIE.

o XENHINZE S B— T HTICRBIPNEAVIAENANEZE, fEstate(Ss). checkpoint(S s)&FH
ERERE, EEREEN A Ajava.lang Voidk 1,

BEIE:

e bufferfER D #R1E (readBytes(ByteBuffer dst). retain(). release()FHEZSEEMERE)
o HRLIFATRTINMEE (B RN E—RHERED)

TCPRETRN, RRIEEKIFEE D FINF, MARIEEREINEIEES N2 FAN, BALEER
ReplayingDecoderfy, BMERFEZL4IE, B—T%EthAIAEZ RIAAdecode()/5%5,. fEdecoder g
i ReplayingDecoderfy &R I VINEIE,

/1 X E— T ERIRAYEF
//BEREET 2 integer, N8 decodeTERWIFAMIR, MEIATIsizeRFETF2, XEAEAR
FIHREAER,
public class MyDecoder extends ReplayingDecoder<vVoid> ({
private final Queue<Integer> values = new LinkedList<Integer>();
@override
public void decode(ByteBuf buf, List<Object> out) throws Exception {

// A message contains 2 integers.



values.offer (buf.readInt());
values.offer (buf.readInt());
assert values.size() == 2;

out.add(values.poll() + values.poll());

/ / IEMBBIEGEA
public class MyDecoder extends ReplayingDecoder<vVoid> {
private final Queue<Integer> values = new LinkedList<Integer>();
@override
public void decode(ByteBuf buf, List<Object> out) throws Exception {
// Revert the state of the variable that might have been changed
// since the last partial decode.

values.clear();

// A message contains 2 integers.
values.offer(buf.readInt());

values.offer (buf.readInt());

// Now we know this assertion will never fail.
assert values.size() == 2;

out.add(values.poll() + values.poll());

ByteTolntegerDecoder2fJsEi :

package cn.itcast.netty.coder;

import io.netty.buffer.ByteBuf;
import io.netty.channel.ChannelHandlerContext;
import io.netty.handler.codec.ByteToMessageDecoder;

import io.netty.handler.codec.ReplayingDecoder;
import java.util.List;
public class ByteToIntegerDecoder2 extends ReplayingDecoder<Void> {

/%
* @param ctx LFTFX

* @param in HARIByteBufiHEENIE

* @param out FEH/FHILNEE

* @throws Exception

*/

@Override

protected void decode(ChannelHandlerContext ctx, ByteBuf in, List<Object>

out) throws Exception {
out.add(in.readInt()); //iEERE|intZERENIE, MAREL, SSHREUEREMGE(L



2.2. H4ETCPisE/IFE Q)57

TCPEREIEM, FBMR, ME—HRAFRRNEIE, RSHRKIIEFPIHARNOEE HIHEXE
—&EIE, CRZSFEE, MZNTHFE, RSIEEAAIER.,

AT, BEF RS RSIEMBZNEFFEOMN, EFHZBICIMNEITIEE, MARSIHIZER LN #H
1TIFE, XMETCPEIMESIFE, MRTNUEY, MoLIRSIHTERRIEZEIEE.

SEFRE, EAEANSEWN, BEXHIGEEEEN,
221, F=fl: ERTCPHE/FEIEE

EFim: MRSIHAIZ105FHE, HEICRRSImEREERBE.
package cn.itcast.netty.tcppackage.client;

import io.netty.bootstrap.Bootstrap;

import io.netty.channel.ChannelFuture;

import io.netty.channel.ChannelInitializer;
import io.netty.channel.EventLoopGroup;

import io.netty.channel.nio.NioEventLoopGroup;
import io.netty.channel.socket.SocketChannel;

import io.netty.channel.socket.nio.NioSocketChannel;
public class NettyClient {

public static void main(String[] args) throws Exception{

EventLoopGroup worker = new NioEventLoopGroup();

try {

/1 BRSBEBRNE

Bootstrap bootstrap = new Bootstrap();

bootstrap.group(worker) ;

bootstrap.channel (NioSocketChannel.class);

bootstrap.handler(new ChannelInitializer<SocketChannel>() {
@override
protected void initChannel (SocketChannel ch) throws Exception {

ch.pipeline().addLast(new ClientHandler());
})i
ChannelFuture future = bootstrap.connect("127.0.0.1", 5566).sync();
future.channel().closeFuture().sync();

} finally {

worker.shutdownGracefully();



package cn.itcast.netty.tcppackage.client;

import io.netty.buffer.ByteBuf;

import io.netty.buffer.Unpooled;

import io.netty.channel.ChannelHandlerContext;
import io.netty.channel.SimpleChannelInboundHandler;

import io.netty.util.CharsetUtil;

public class ClientHandler extends SimpleChannelInboundHandler<ByteBuf> {

private int count;

@override

protected void channelRead0 (ChannelHandlerContext ctx, ByteBuf msg) throws

Exception {

System.out.println("{ZKFIRSIHFIGER: " +
msg.toString(CharsetUtil.UTF_8));
System.out.println("#EZIKREIRZIHHIEEEZ: " + (++count));
}
@Override

public void channelActive(ChannelHandlerContext ctx) throws Exception {
for (int i = 0; i < 10; i++) {
ctx.writeAndFlush(Unpooled.copiedBuffer("from client a message!",
CharsetUtil.UTF_8));
b

@Override
public void exceptionCaught(ChannelHandlerContext ctx, Throwable cause)
throws Exception {
cause.printStackTrace();

ctx.close();

RS FUWOESHEICRERNEE, REFiR&EM,

package cn.itcast.netty.tcppackage.server;

import io.netty.bootstrap.ServerBootstrap;
import io.netty.channel.ChannelFuture;
import io.netty.channel.ChannelInitializer;

import io.netty.channel.EventLoopGroup;



import
import

import

public

io.netty.channel.nio.NioEventLoopGroup;

io.netty.channel.socket.SocketChannel;

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

class NettyServer {

public static void main(String[] args) throws Exception {

/1 E25E, PEEMSEEE, REERKESNERIEK
EventLoopGroup boss = new NioEventLoopGroup(l);
/1 TIRERE, SAEHEIAR: cpu*2

EventLoopGroup worker = new NioEventLoopGroup();

try {
/1 BRSSE/BENE

ServerBootstrap serverBootstrap = new ServerBootstrap():;

serverBootstrap.group(boss, worker);
//EeEserver B
serverBootstrap.channel (NioServerSocketChannel.class);

serv

})i

erBootstrap.childHandler (new ChannelInitializer<SocketChannel>

@Ooverride
protected void initChannel (SocketChannel ch) throws Exception {
ch.pipeline()
.addLast (new ServerHandler());

}
/ /worker& a4 IE 2

ChannelFuture future = serverBootstrap.bind(5566).sync();

System.out.println("fRFZZBEBINTM. 0 0 o o ");

/ 1 F 15 AR 55U i O i 1 5% )
future.channel().closeFuture().sync();
} finally {

/TR ]

boss.shutdownGracefully();

worker.shutdownGracefully();

package cn.itcast.netty.tcppackage.server;

import
import
import
import

import

io

io.
io.
io.

io.

.netty.
netty.
netty.
netty.
netty.

buffer.ByteBuf;

buffer.Unpooled;
channel.ChannelHandlerContext;
channel.ChannelInboundHandlerAdapter;

channel.SimpleChannelInboundHandler;



import io.netty.util.CharsetUtil;
public class ServerHandler extends SimpleChannelInboundHandler<ByteBuf> {
private int count;

@override
protected void channelRead0(ChannelHandlerContext ctx, ByteBuf msg) throws
Exception {
System.out.println("RZIHZREER: " +
msg.toString(CharsetUtil.UTF_8));

System.out.println("RZINZWETEREE: " + (++count));

ctx.writeAndFlush(Unpooled.copiedBuffer("ok", CharsetUtil.UTF_8));

M EER -

#ARS5im

ARSEBW/BINTEM e o o o o

RSBiHIEWEER: from client a message!from client a message!from client a
message!from client a message!from client a message!from client a message!from
client a message!from client a message!from client a message!from client a

message!
RSIREWETEREBE: 1
#5 i
EINEIRSIHAIER: ok

RINEIRSIHEERE: 1

#NLE RS BT

23, BRAE
R ARATCPIIE B S iR B

o ERIAMEIEEFARML, EXBEFMEIENAD, BRSSIm AT ARRLEA/NIGEENEUE, XA
AEFREMET .

o MEEMNKEREHYE, BHENDZREE, FEMAMET, ZInHMEE KEZWENA,

o EHIEEZENREDR, WHRIFARHES, XiF, BBImETX AR A A ENEERFD
o

2.4, LHk: RARTCPEYFLE/IF B )RR
2.4.1, BENXIHY

package cn.itcast.netty.tcppackage2;



public class MyProtocol {
private Integer length; //#UEk: KE
private byte[] body; //ZUE/R
public Integer getLength() {

return length;

public void setLength(Integer length) {
this.length = length;

public byte[] getBody() {

return body;

public void setBody(byte[] body) {
this.body = body;

2.4.2, mEEHEE3
YRTDEE:

package cn.itcast.netty.tcppackage?2;
import io.netty.buffer.ByteBuf;
import io.netty.channel.ChannelHandlerContext;
import io.netty.handler.codec.MessageToByteEncoder;
public class MyEncoder extends MessageToByteEncoder<MyProtocol> {
@override
protected void encode(ChannelHandlerContext ctx, MyProtocol msg, ByteBuf
out) throws Exception {

out.writelInt(msg.getLength());
out.writeBytes(msg.getBody());

EIEETE

package cn.itcast.netty.tcppackage2;



import io.netty.buffer.ByteBuf;
import io.netty.channel.ChannelHandlerContext;

import io.netty.handler.codec.ReplayingDecoder;
import java.util.List;
public class MyDecoder extends ReplayingDecoder<vVoid> {
@override
protected void decode(ChannelHandlerContext ctx, ByteBuf in, List<Object>
out) throws Exception {
int length = in.readInt(); //FREUKE
byte[] data = new byte[length]; //IRIBEKETEXbytefiH
in.readBytes (data); //1ZEEUE
MyProtocol myProtocol = new MyProtocol();
myProtocol.setLength(length);

myProtocol.setBody(data);

out.add(myProtocol);

2.4.3, EFig

package cn.itcast.netty.tcppackage2.client;

import cn.itcast.netty.tcppackage2.MyProtocol;
import io.netty.channel.ChannelHandlerContext;
import io.netty.channel.SimpleChannelInboundHandler;

import io.netty.util.CharsetUtil;

public class ClientHandler extends SimpleChannelInboundHandler<MyProtocol> {
private int count;
@override

protected void channelRead0(ChannelHandlerContext ctx, MyProtocol msg)

throws Exception {

System.out.println( "#EWREIRSZIHATEE: " + new String(msg.getBody(),
CharsetUtil.UTF 8));
System.out.println("#EZKREIRBZIHHIEENE: " + (++count));
}
@override

public void channelActive(ChannelHandlerContext ctx) throws Exception {

for (int i = 0; i < 10; i++) {



byte[] data = "from client a message!".getBytes(CharsetUtil.UTF_8);
MyProtocol myProtocol = new MyProtocol();
myProtocol.setLength(data.length);

myProtocol.setBody(data);

ctx.writeAndFlush (myProtocol);

@override
public void exceptionCaught(ChannelHandlerContext ctx, Throwable cause)
throws Exception {
cause.printStackTrace();

ctx.close();

package cn.itcast.netty.tcppackage2.client;

import cn.itcast.netty.tcppackage2.MyDecoder;
import cn.itcast.netty.tcppackage2.MyEncoder;
import io.netty.bootstrap.Bootstrap;

import io.netty.channel.ChannelFuture;

import io.netty.channel.ChannelInitializer;
import io.netty.channel.EventLoopGroup;

import io.netty.channel.nio.NioEventLoopGroup;
import io.netty.channel.socket.SocketChannel;

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

public class NettyClient {

public static void main(String[] args) throws Exception({

EventLoopGroup worker = new NioEventLoopGroup();

try {
// BRSEEEME
Bootstrap bootstrap = new Bootstrap();
bootstrap.group(worker) ;
bootstrap.channel (NioSocketChannel.class);
bootstrap.handler (new ChannelInitializer<SocketChannel>() {
@Ooverride
protected void initChannel (SocketChannel ch) throws Exception {
ch.pipeline().addLast(new MyEncoder());
ch.pipeline().addLast(new MyDecoder());
ch.pipeline().addLast(new ClientHandler());

)

ChannelFuture future = bootstrap.connect("127.0.0.1", 5566).sync();



future.channel().closeFuture().sync();
} finally {

worker.shutdownGracefully();

2.4.4. RSk

package cn.itcast.netty.tcppackage2.server;

import
import
import
import
import

import

public

cn.itcast.netty.tcppackage2.MyProtocol;
io.netty.buffer.ByteBuf;
io.netty.buffer.Unpooled;
io.netty.channel.ChannelHandlerContext;
io.netty.channel.SimpleChannelInboundHandler;

io.netty.util.CharsetUtil;

class ServerHandler extends SimpleChannelInboundHandler<MyProtocol> {

private int count;

@Ooverride

protected void channelRead0 (ChannelHandlerContext ctx, MyProtocol msg)

throws

Exception {

System.out.println("RSZIFIEWREEE: " + new String(msg.getBody(),
CharsetUtil.UTF_8));

System.out.println("RFBIHEWEIEEEE: " + (++count));

byte[] data = "ok".getBytes(CharsetUtil.UTF_8);

MyProtocol myProtocol = new MyProtocol();
myProtocol.setLength(data.length);
myProtocol.setBody(data);

ctx.writeAndFlush (myProtocol);

package cn.itcast.netty.tcppackage2.server;

import
import
import
import
import

import

cn.itcast.netty.tcppackage2.MyDecoder;
cn.itcast.netty.tcppackage2.MyEncoder;
io.netty.bootstrap.ServerBootstrap;
io.netty.channel.ChannelFuture;
io.netty.channel.ChannelInitializer;

io.netty.channel.EventLoopGroup;



import io.netty.channel.nio.NioEventLoopGroup;
import io.netty.channel.socket.SocketChannel;

import io.netty.channel.socket.nio.NioServerSocketChannel;
public class NettyServer {
public static void main(String[] args) throws Exception {

/1 EZ55E, PEEMSEEE, REERKESERIEK
EventLoopGroup boss = new NioEventLoopGroup(l);
/1 TIRERE, SAEHEIAR: cpu*2

EventLoopGroup worker = new NioEventLoopGroup();

Vet
/1 BRSSE/BENE
ServerBootstrap serverBootstrap = new ServerBootstrap():;
serverBootstrap.group(boss, worker);
//BcEserverBi&
serverBootstrap.channel (NioServerSocketChannel.class);

serverBootstrap.childHandler (new ChannelInitializer<SocketChannel>

@Override
protected void initChannel (SocketChannel ch) throws Exception {
ch.pipeline()
.addLast (new MyDecoder())
.addLast (new MyEncoder())
.addLast (new ServerHandler());

}
}); //workeriLFERU4MEZE

ChannelFuture future = serverBootstrap.bind(5566).sync();

System.out.println("REBENTMH. 0 0 o o ");

/ /455 AR 55 U e Oy s 1 2% A

future.channel().closeFuture().sync();
} finally {

/R HER A

boss.shutdownGracefully();

worker.shutdownGracefully();

2.4.5, ik

#B Fi
EUWEIRSIFAEE: ok
EWRIRSIHAEERE: 1
EWRIRSIHATEE: ok



EINEIRSIHEERE: 2
EIKRIBRSIRAVHEE : ok
ERINEIRSIREERE: 3
ZIKRIBRSSIRATHE ok
EIKRIRSIRAVESEE: 4
EINEIRSIREVER: ok
ZIKRIRSIRAVEEEE: 5
EIKRIRSIRAVHEE : ok
ERINEIRSIHEEEE: 6
EIKRIBRSSIRAIHEE ok
EIRRIRSIRAVESEE: 7
ERINEIRSIREIER: ok
ZIKRIRSIRAVEEEE: 8
EIRIRSIRAVES : ok
ERINEIRSIHEEEEE: 9
EIKRIBRSSIRAIHEE: ok
EIRRIRSIRAVESEE: 10

#BRSS U

RSB ERBEITM. o o o o

RBIHIZWEHE: from client a message!
RBIHIZEWENEREE: 1

REZIHIEWEIEE: from client a message!
RSB IRIZENENEREE: 2

fRSBiFIEWEEE: from client a message!
RBIHEIEIESHE: 3

RSBimEWENER: from client a message!
RBIHIZENENEBEE: 4

REZIHIEWEIEE: from client a message!
RSIHIZEEEREE: 5

RBIHEWEEE: from client a message!
RBIREIETESHE: 6

RBIHIZRWEES: from client a message!
RBIREIEIESHE: 7

REZIHIEWEIEE: from client a message!
RSBIHIZENENEREZE: 8

RZiFIEWEEE: from client a message!
ARSBIRIZEENEREE: 9

RBImIZRWEES: from client a message!
RBIREIEIESEE: 10

#MH GRS TR

3. BifRPCLH;
3.1. BRPCixitiibe



/ =l

BESERE 4 EF—>

1.3

BEREE

o [R5

o RINEIFEFIRAMKVERE, HITHRBERE

o RIFHBHRIIEOER, BIRFHEIESIME, RITEFAE

o WREINEIEFHITRIDIRE, RIXLE iR
e EFim
ERmEdENAN, FREEHZORESE

O O O

BT RiDEGH BT RS R

BERERHITRIEER, EhrLERARSHAEER

o EZINEIRSIRAIMMNS, HITRRIBIRIE, REIKIESRGANERA

o I
o SEMHOHIFFREE S, BRI

v 5 itcast-MyRPC F\code\itcast-MyRPC
Jidea

. myrpc-core

., myrpc-demo-api

. myrpc-demo-client

vV VvV VvV vV Vv

. myrpc-demo-server
src
> target
uitcast-MyRPC.im|
m pom.xml
> |l External Libraries

> Vg Scratches and Consoles

THEiRAR:

® myrpc-core rpciz/CySEE




e myrpc-demo-api R flapiiE X
e myrpc-demo-client il
e myrpc-demo-server ARSI

3.2, BEXMY

BEXNK, FBEDANESOERGRMMMNIER, BTEIENER.,

EETEME, RpcRequest. RpcResponseBEFFIt (G4, FEELHjava.io.Serializablei#[1,

package cn.itcast.myrpc.core.base;

public abstract class BaseRpcBean implements java.io.Serializable{

private

String requestId; //I1&3Kid

public String getRequestId() {

return requestId;

public void setRequestId(String requestId) {

this.requestId = requestId;

package cn.itcast.myrpc.core.base;

import java.

util.Arrays;

public class RpcRequest extends BaseRpcBean {

private

private
private
private
private

private

static final long serialVersionUID = -4403913516658154989L;

long createMillisTime; //Gl#E1EKAT(E]

String className; //EZWR, 2BKR

String methodName; //H1THER

Class<?>[] parameterTypes; ///3 /ISR
Object[] parameters; //HATHEENNSE

// getter. setter. toString/EEME, EMMEMRRBECEMR



package cn.itcast.myrpc.core.base;
public class RpcResponse extends BaseRpcBean({

private static final long serialVersionUID = -7276479460065645174L;

e o

private String errorMsg; //HEIREE
private Object result; //ZEREUE

// getter. setter. toString/FiAEHlE, SEMRMERREER

3.3. HFID:3

FREREERSHUALREFImERN, FANRITRNEEZREERN, TREZENRERGEING
q]O

UEIRERE
package cn.itcast.myrpc.core.codec;

import cn.itcast.myrpc.core.base.BaseRpcBean;
import cn.itcast.myrpc.core.util.HessianSerializer;
import cn.itcast.myrpc.core.util.MySerializer;
import io.netty.buffer.ByteBuf;

import io.netty.channel.ChannelHandlerContext;

import io.netty.handler.codec.MessageToByteEncoder;

/**
* fRhiDes
*/

public class MyEncoder extends MessageToByteEncoder<BaseRpcBean> {

private static MySerializer hessianSerializer = new HessianSerializer();

@Override
protected void encode(ChannelHandlerContext ctx, BaseRpcBean msg, ByteBuf
out) throws Exception {

byte[] bytes = hessianSerializer.serialize(msg);

out.writeInt (bytes.length);
out.writeBytes (bytes);



package cn.itcast.myrpc.core.codec;

import cn.itcast.myrpc.core.base.BaseRpcBean;
import cn.itcast.myrpc.core.util.HessianSerializer;
import cn.itcast.myrpc.core.util.MySerializer;
import io.netty.buffer.ByteBuf;

import io.netty.channel.ChannelHandlerContext;

import io.netty.handler.codec.ReplayingDecoder;

import java.util.List;

/**
* fRIE23
*/

public class MyDecoder<T extends BaseRpcBean> extends ReplayingDecoder<Void> {

private static MySerializer hessianSerializer = new HessianSerializer();

private Class<T> clazz;

public MyDecoder (Class<T> clazz) {

this.clazz = clazz;

@override
protected void decode(ChannelHandlerContext ctx, ByteBuf in, List<Object>
out) throws Exception {
byte[] bytes = new byte[in.readInt()];
in.readBytes (bytes);

BaseRpcBean rpcBean = hessianSerializer.deserialize(bytes, clazz);

out.add(rpcBean) ;

Hessian/® %1t :

package cn.itcast.myrpc.core.util;

public interface MySerializer {

/**
* R RFINCRFTIEA
*
* @param obj
* @return
*/
<T> byte[] serialize(T obj);



/**

*

RFDEAERFIICRRT R
*

* @param bytes

* @param clazz

* @return

*/

<T> T deserialize(byte[] bytes, Class<T> clazz);

package cn.itcast.myrpc.core.util;

import com.caucho.hessian.io.HessianInput;

import com.caucho.hessian.io.HessianOutput;

import java.io.ByteArrayInputStream;
import java.io.ByteArrayOutputStream;

import java.io.IOException;

/**
* HessianFIITHZE
*/

public class HessianSerializer implements MySerializer ({

public <T> byte[] serialize(T obj) {
ByteArrayOutputStream os = new ByteArrayOutputStream();
HessianOutput ho = new HessianOutput(os);
try {
ho.writeObject(obj);
ho.flush();
return os.toByteArray();
} catch (IOException e) {
throw new RuntimeException(e);
} finally {
try {
ho.close();
} catch (IOException e) {
throw new RuntimeException(e);
}
try {
os.close();
} catch (IOException e) {

throw new RuntimeException(e);



public <T> T deserialize(byte[] bytes, Class<T> clazz) {

ByteArrayInputStream is = new ByteArrayInputStream(bytes);

HessianInput hi = new HessianInput(is);

try {

}

}

return (T) hi.readObject(clazz);

catch (IOException e) {
throw new RuntimeException(e);
finally {
try {
hi.close();

} catch (Exception e) {
throw new RuntimeException(e);
}
ichey AT
is.close();
} catch (IOException e) {

throw new RuntimeException(e);

3.4, BRSIR

3.4.1, NettyServer

package cn.itcast.myrpc.core.server;

import
import
import
import
import
import

import

public

io.

io.

io

io.

io.

netty.bootstrap.ServerBootstrap;

netty.channel.ChannelFuture;

.netty.channel.EventLoopGroup;

netty.channel.nio.NioEventLoopGroup;

netty.channel.socket.nio.NioServerSocketChannel;

org.slf4j.Logger;

org.slf4j.LoggerFactory;

class NettyServer ({

private static final Logger LOGGER =

LoggerFactory.getLogger (NettyServer.class);

public static void start(String host, int port) {
doStart (host, port);

private static void doStart(String host, int port) {
/) E%RR, TOEEHEAWSEEE, REERREFPIEZREK

EventLoopGroup boss = new NioEventLoopGroup(l);



/1 TAFER2, SA2EENAR: cpux2

EventLoopGroup worker = new NioEventLoopGroup();

try {
// BRSBEEME

ServerBootstrap serverBootstrap = new ServerBootstrap();

serverBootstrap.group(boss, worker) //IXEXTEAH
.channel (NioServerSocketChannel.class) //fi&Eserveri@&
.childHandler (new ServerInitializer()); //workerZf2Hy4tIEzs

ChannelFuture future = serverBootstrap.bind(host, port).sync();
LOGGER.info ("R 2R Brh5eA, HlEA: " + host + ":" + port);

/ 1 E 15 AR S5 U i I i 1 5% )
future.channel().closeFuture().sync();
} catch (Exception e) {
LOGGER.error ("fRFZZ=BEIELM! ", e);
} finally {
/IR A
boss.shutdownGracefully();

worker.shutdownGracefully();

3.4.2. Serverlnitializer

package cn.itcast.myrpc.core.server;

import cn.itcast.myrpc.core.base.RpcRequest;
import cn.itcast.myrpc.core.codec.MyDecoder;
import cn.itcast.myrpc.core.codec.MyEncoder;
import io.netty.channel.ChannelInitializer;

import io.netty.channel.socket.SocketChannel;
public class ServerInitializer extends ChannelInitializer<SocketChannel> ({

@override
protected void initChannel (SocketChannel ch) throws Exception {
ch.pipeline()
.addLast (new MyDecoder (RpcRequest.class)) //f#EhS%s, TBEMIBION S
=RpcRequest
.addLast (new MyEncoder()) //4mh32s, FATEUEAVNNL,
.addLast (new ServerHandler()); //BENXiZiE



3.4.3, ServerHandler

package cn.itcast.myrpc.core.server;

import cn.itcast.myrpc.core.base.RpcRequest;

import cn.itcast.myrpc.core.base.RpcResponse;

import cn.itcast.myrpc.core.util.ClassUtil;

import io.netty.channel.ChannelHandlerContext;
import io.netty.channel.SimpleChannelInboundHandler;
import org.slf4j.Logger;

import org.slf4j.LoggerFactory;

import java.lang.reflect.Method;
import java.util.ArrayList;
import java.util.HashMap;

import java.util.Map;
public class ServerHandler extends SimpleChannelInboundHandler<RpcRequest> {

private static final Logger LOGGER =

LoggerFactory.getLogger (ServerHandler.class);
private static final Map<Class<?>, Object> OBJECT MAP = new HashMap<>();

@Override
protected void channelRead0(ChannelHandlerContext ctx, RpcRequest request)
throws Exception {
RpcResponse rpcResponse = new RpcResponse();

rpcResponse.setRequestId(request.getRequestId());

LOGGER. info ("FHEAMEEE: requestId = " + request.getRequestId());

EEVR{
Class<?> clazz = Class.forName(request.getClassName());

if (!OBJECT_MAP.containsKey(clazz)) {
/REROMNSEME, XERIRME LI, BEEAM
ArrayList<Class> allClassByInterface =

IS

¥

ClassUtil.getAllClassByInterface(clazz);
for (Class c : allClassByInterface) {
/IR BREFER, RBIARE
OBJECT_MAP.put(clazz, c.newInstance());

break;

/ 1B RS IERAT



Method method = clazz.getMethod(request.getMethodName(),

request.getParameterTypes());

method.setAccessible(true);

Object result = method.invoke(OBJECT MAP.get(clazz),

request.getParameters());

e);

rpcResponse.setResult(result);

} catch (Exception e) {

LOGGER.error ("#ME%k. .. requestId = " + request.getRequestId(),

/B

rpcResponse.setErrorMsg("error");

ctx.writeAndFlush (rpcResponse);

3.4.4, ClassUtil

package cn.itcast.myrpc.core.util;

import

import

import
import
import
import
import
import
import

import

/**

org.slf4j.
org.slf4j.

Logger;
LoggerFactory;

java.io.File;

java.net.JarURLConnection;

java.net.URL;

java.util

java.util.

java.util.

java.util

java.util.

.ArraylList;

Enumeration;
List;

.jar.JarEntry;

jar.JarFile;

* FREEOMFESSIE IS E e INARIRERERIFE F3£
« BWREARE, RERTFEOMEERT, tbillpandora-gateway, MiFE Tpandora (318
FRIZ X F TR BARISEE )

* BRPAAEFX, BNEFE, BEFHNER, FXNXERECIEPurl. getpath() RENEH

urldecode.

2/

public class ClassUtil {

17

private static final Logger LOG = LoggerFactory.getLogger(ClassUtil.class);

public static ArrayList<Class> getAllClassByInterface(Class clazz) {

ArrayList<Class> list = new ArrayList<>();
/1 FRERE— O



if (clazz.isInterface()) {

try {
ArrayList<Class> allClass =

getAllClass(clazz.getPackage().getName());

/**
* ERHIRTERR FROFMEXEE LI THEERZEO HEHRREOXE2
*/
for (int i = 0; i < allClass.size(); i++) {
/**
* HEAZE 1O
*/
// isAssignableFrom:#|ELt Class NHRIRREGIEOSIEEN
Class
// SERRTNEIIFEORSHEE, AEESSEBERNEENO
if (clazz.isAssignableFrom(allClass.get(i))) {
if (!clazz.equals(allClass.get(i))) {
// BEHAMEE
list.add(allClass.get(i));
}
}
}
} catch (Exception e) {
LOG.error ("HIMEE{}", e.getMessage());
throw new RuntimeException("HIIFEHE" + e.getMessage());
}
}
LOG.info("class list size :" + list.size());
return list;
}
[ **

* M—TIEERRE TEHRFRBNE

*

* @param packagename

*/
private static ArrayList<Class> getAllClass(String packagename) ({

LOG.info( "packageName to search: " + packagename);
List<String> classNameList = getClassName (packagename) ;

ArrayList<Class> list = new ArrayList<>();

for (String className : classNameList) {

try {
list.add(Class.forName(className));
} catch (ClassNotFoundException e) {

LOG.error("load class from name failed:" + className +

e.getMessage());



throw new RuntimeException("load class from name failed:" +

className + e.getMessage());

}
}

LOG.info("find list size :" + list.size());

return list;

* FRERERTARAER

* @param packageName BJ3
* @return EMTEZR
*/
public static List<String> getClassName(String packageName) {

List<String> fileNames = null;

ClassLoader loader Thread.currentThread().getContextClassLoader();

String packagePath packageName.replace(".", "/");

URL url = loader.getResource(packagePath);

if (url != null) {
String type = url.getProtocol();
LOG.debug("file type : " + type);
if (type.equals("file")) {

String fileSearchPath = url.getPath();
LOG.debug("fileSearchPath: " + fileSearchPath);
fileSearchPath = fileSearchPath.substring(0,
fileSearchPath.indexOf ("/classes"));
LOG.debug("fileSearchPath: " + fileSearchPath);
fileNames = getClassNameByFile(fileSearchPath);
} else if (type.equals("jar")) {
try {
JarURLConnection jarURLConnection = (JarURLConnection)
url.openConnection();
JarFile jarFile = jarURLConnection.getJarFile();
fileNames = getClassNameByJar(jarFile, packagePath);
} catch (java.io.IOException e) {
throw new RuntimeException("open Package URL failed: " +
e.getMessage());

}

} else {
throw new RuntimeException("file system not support! cannot
load MsgProcessor! ");
}
}

return fileNames;



/x%
* MIMBXHRIE S THRAZE
*
* @param filePath N{fE&12
* @return FEAITEZFR
*/
private static List<String> getClassNameByFile(String filePath) ({
List<String> myClassName = new ArrayList<String>();
File file = new File(filePath);
File[] childFiles = file.listFiles();
for (File childFile : childFiles) {
if (childFile.isDirectory()) {
myClassName.addAll (getClassNameByFile(childFile.getPath()));

} else {
String childFilePath = childFile.getPath();
if (childFilePath.endsWith(".class")) {
childFilePath =

childFilePath.substring(childFilePath.indexOf("\\classes") + 9,
childFilePath.lastIndexOf("."));
childFilePath = childFilePath.replace("\\", ".");
myClassName.add(childFilePath);

return myClassName;

/**
* MjarfRERE B TR
*
* @Qreturn ETEIZR
*/
private static List<String> getClassNameByJar (JarFile jarFile, String
packagePath) {
List<String> myClassName = new ArrayList<String>();
try {
Enumeration<JarEntry> entrys = jarFile.entries();
while (entrys.hasMoreElements()) {
JarEntry jarEntry = entrys.nextElement();
String entryName = jarEntry.getName();
//LOG.info("entrys jarfile:"+entryName);
if (entryName.endsWith(".class")) {

entryName = entryName.replace("/", ".").substring(0,
entryName.lastIndexOf("."));

myClassName.add(entryName) ;

//LOG.debug("Find Class :"+entryName);



} catch (Exception e) {
LOG.error ("RESRHE:" + e.getMessage());

throw new RuntimeException("&4FE:" + e.getMessage());

}

return myClassName;

3.5. EFi&

3.5.1, NettyClient

package cn.itcast.myrpc.core.client;

import cn.itcast.myrpc.core.base.RpcRequest;
import io.netty.bootstrap.Bootstrap;

import io.netty.channel.Channel;

import io.netty.channel.ChannelFuture;

import io.netty.channel.EventLoopGroup;

import io.netty.channel.nio.NioEventLoopGroup;

import io.netty.channel.socket.nio.NioSocketChannel;
public class NettyClient {

private Channel channel;

private EventLoopGroup worker;

public void start(String host, int port) {
try {
doStart(host, port);
} catch (Exception e) {

e.printStackTrace();

private void doStart(String host, int port) throws Exception {
/1 EX TIFEIZA
this.worker = new NioEventLoopGroup();
Bootstrap bootstrap = new Bootstrap();
bootstrap.group(this.worker)
.channel (NioSocketChannel.class)

.handler (new ClientInitializer());

/ 1 ERRRRZARSS

ChannelFuture future = bootstrap.connect(host, port).sync();

//fR8Bchannel R, AEEFHEBTZEELAEER



this.channel = future.channel();

public void close() {
if (null != this.channel && this.channel.isActive()) {

this.channel.close();

}
if (null != this.worker && !this.worker.isShutdown()) {
this.worker.shutdownGracefully();
}
}
] **
* RIZHR

*

* @param request
*/
public void sendMsg(RpcRequest request) {

this.channel.writeAndFlush(request);

3.5.2. Clientlnitializer

package cn.itcast.myrpc.core.client;

import cn.itcast.myrpc.core.base.RpcResponse;
import cn.itcast.myrpc.core.codec.MyDecoder;
import cn.itcast.myrpc.core.codec.MyEncoder;
import io.netty.channel.ChannellInitializer;

import io.netty.channel.socket.SocketChannel;
public class ClientInitializer extends ChannelInitializer<SocketChannel> {
@Ooverride
protected void initChannel (SocketChannel ch) throws Exception {
ch.pipeline()
.addLast (new MyDecoder (RpcResponse.class))

.addLast (new MyEncoder())
.addLast (new ClientHandler());

3.5.3. ClientHandler

package cn.itcast.myrpc.core.client;

import cn.itcast.myrpc.core.base.RpcResponse;



import io.netty.channel.ChannelHandlerContext;
import io.netty.channel.SimpleChannelInboundHandler;
import org.slf4j.Logger;

import org.slf4j.LoggerFactory;

public class ClientHandler extends SimpleChannelInboundHandler<RpcResponse>

private static final Logger LOGGER =
LoggerFactory.getLogger (ClientHandler.class);

@override
protected void channelRead0 (ChannelHandlerContext ctx, RpcResponse msg)

throws Exception {
LOGGER. info ("#ZNZIRSIHAVEE: requestId = " + msg.getRequestId());

//EBEIRSBIRAVE R, BAMAEL 5T
/ /B RpcFutureResponse HHIMapIRENZIRpcFutureResponseXN %R, #1775 %L1
RpcFutureResponse rpcFutureResponse =
RpcFutureResponse.getRpcFutureResponse (msg.getRequestId());
if(null != rpcFutureResponse){
rpcFutureResponse.setResponse(msg) ;
}else{
LOGGER.warn ( ;& B XN HRpcFutureResponsef &R~ requestId = " +
msg.getRequestId());

}

@override
public void exceptionCaught(ChannelHandlerContext ctx, Throwable cause)
throws Exception {
LOGGER.error ("EF iR~ ", cause);

ctx.close();

3.5.4, RpcFutureResponse

package cn.itcast.myrpc.core.client;

import cn.itcast.myrpc.core.base.RpcRequest;

import cn.itcast.myrpc.core.base.RpcResponse;

import java.util.Map;

import java.util.concurrent.ConcurrentHashMap;
import java.util.concurrent.ExecutionException;
import java.util.concurrent.Future;

import java.util.concurrent.TimeUnit;



/**
* FFFH AN L8
*7

public class RpcFutureResponse implements Future<RpcResponse> {

/ /1ZfErequestId5RpcFutureResponseXt HRAVMET & R
private static final Map<String, RpcFutureResponse> MAP = new

ConcurrentHashMap<>();

/1 BRLIBTER, FilNfalse

private boolean done = false;

/ TEX =TSR T HiRE

private final Object lock = new Object();

LIPS ES

private RpcResponse response;

/**
* EMIE R PR H RN REFMEEIMAPH

*

* @param rpcRequest
3//
public RpcFutureResponse(RpcRequest rpcRequest) {
MAP.put (rpcRequest.getRequestId(), this);

/**
* RIEIEKR1dEIBRpcFutureResponseXf R
*
* @param requestId
* @Qreturn
*/
public static RpcFutureResponse getRpcFutureResponse(String requestId) ({
return MAP.get(requestId);

@Override
public boolean cancel(boolean mayInterruptIfRunning) {
//TODO EAEI]

return false;

@Ooverride
public boolean isCancelled() {
//TODO EALI]

return false;



/**
* LT
*
* @return
*/
@override
public boolean isDone() {

return done;

* FREREHE, IRAHEBATRYE]

* @return
* @throws InterruptedException
* @throws ExecutionException
*/
@override
public RpcResponse get() throws InterruptedException, ExecutionException {
return this.get(-1, TimeUnit.MILLISECONDS);

* FRERENHRE, $8RE T EBRIATIE]

* @param timeout B{IRN=F)
* @param unit
* @return
* @throws InterruptedException
* @throws ExecutionException
*/
@override
public RpcResponse get(long timeout, TimeUnit unit) throws
InterruptedException, ExecutionException {
if (isDone()) {

return this.response;

synchronized (lock) { //FARRE—TEEE—THZINITIRE
try {
if (timeout < 0) { //UREERELBIENE, M—EES

lock.wait();

} else {
// SRRE T BINNENTE, MELENBRREITES
long timeoutMillis = (TimeUnit.MILLISECONDS == unit) ?

timeout : TimeUnit.MILLISECONDS.convert(timeout, unit);

lock.wait (timeoutMillis);



} catch (Exception e) {

e.printStackTrace();

}
}
if (isDone()) {

return this.response;
}

throw new RuntimeException("JREVEIE, ZHFEN, . . ");

public void setResponse(RpcResponse response){
this.response = response;
synchronized (lock) { //MRERIRBE—TEXEE—THZIHITIRIE
this.done = true;
this.lock.notifyAll(); //MEEZHFGHVLETE

/ IR EEFRINR

MAP.remove (response.getRequestId());

3.5.5. ClientinvocationHandler

package cn.itcast.myrpc.core.client;

import cn.itcast.myrpc.core.base.RpcRequest;

import cn.itcast.myrpc.core.base.RpcResponse;

import java.lang.reflect.InvocationHandler;
import java.lang.reflect.Method;
import java.util.UUID;

import java.util.concurrent.TimeUnit;

/**
* ESAIEAL S5ZEESEHL
*/

public class ClientInvocationHandler implements InvocationHandler ({
private NettyClient nettyClient;

/**
* BEMBNettyClientfE\, EABETIRINEBLHIE

*
* @param nettyClient
*/
public ClientInvocationHandler (NettyClient nettyClient) {



this.nettyClient = nettyClient;

* TR 552 %E

* @param proxy
* @param method
* @param args
* @return
* @throws Throwable
*/
@override
public Object invoke(Object proxy, Method method, Object[] args) throws
Throwable {
/13RI HiE. BHERER
String className = method.getDeclaringClass().getName();
String methodName = method.getName();
Class<?>[] parameterTypes = method.getParameterTypes();

Object[] parameters = args;

WESE =P ISES

RpcRequest request = new RpcRequest();
request.setRequestId(UUID.randomUUID().toString());
request.setCreateMillisTime(System.currentTimeMillis());
request.setClassName(className) ;

request.setMethodName (methodName) ;
request.setParameterTypes (parameterTypes) ;

request.setParameters (parameters);

/ I TEX BRI IT R

RpcFutureResponse futureResponse = new RpcFutureResponse(request);

/ /a1 AR S5 i R H B
nettyClient.sendMsg(request);

/ 3REFH IR ATHE B
RpcResponse rpcResponse = futureResponse.get(5, TimeUnit.SECONDS);
if (rpcResponse.getErrorMsg() != null) {

throw new RuntimeException(rpcResponse.getErrorMsg());

}

return rpcResponse.getResult();

3.5.6. BeanFactory



package cn.itcast.myrpc.core.client;

import java.lang.reflect.Proxy;

/**
* BESHRIEEMCENSR
*/

public class BeanFactory {
private NettyClient nettyClient;

public BeanFactory(NettyClient nettyClient) {
this.nettyClient = nettyClient;

public <T> T getBean(Class<T> clazz) {
return (T) Proxy.newProxyInstance(

Thread.currentThread().getContextClassLoader(),
new Class<?>[]{clazz},

new ClientInvocationHandler (nettyClient)

3.6, Tl

3.6.1, myrpc-demo-api

pom.xml:

<?xml version="1.0" encoding="UTF-8"?>
<project xmlns="http://maven.apache.org/POM/4.0.0"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalocation="http://maven.apache.org/POM/4.0.0
http://maven.apache.org/xsd/maven-4.0.0.xsd">
<parent>
<artifactId>itcast-MyRPC</artifactId>
<groupId>cn.itcast.myrpc</groupId>
<version>1.0-SNAPSHOT</version>
</parent>

<modelVersion>4.0.0</modelVersion>

<artifactId>myrpc-demo-api</artifactId>

</project>



TE X pojo:

package cn.itcast.myrpc.order.pojo;

import java.util.Arrays;

public class Item implements java.io.Serializable({
private static final long serialVersionUID = -1768340664273809021L;
private Long itemId;
private String title;
private String[] pics;
private Long price;
public Long getItemId() {

return itemId;

public void setItemId(Long itemId) {
this.itemId = itemId;

public String getTitle() {

return title;

public void setTitle(String title) {
this.title = title;

public String[] getPics() {

return pics;

public void setPics(String[] pics) {

this.pics = pics;

public Long getPrice() {

return price;

public void setPrice(Long price) {

this.price = price;

@Ooverride

public String toString() {



return "Item{" +
"itemId=" + itemId +

", title='" + title + '\'' +

, pics=" + Arrays.toString(pics) +

, price=

"}

+ price +

package cn.itcast.myrpc.order.pojo;

public class Order implements java.io.Serializable{

private static final long serialVersionUID = 8069637444287105148L;

private String orderId;
private Long userId;
private Long date;

private Integer itemCount;

private Long totalPrice;
public String getOrderId() {

return orderId;

public void setOrderId(String orderId) {
this.orderId = orderId;

public Long getUserId() {

return userId;

public void setUserId(Long userId) {

this.userId = userId;

public Long getDate() {

return date;

public void setDate(Long date) {
this.date = date;

public Integer getItemCount() {

return itemCount;



public void setItemCount(Integer itemCount) {

this.itemCount = itemCount;

public Long getTotalPrice() {

return totalPrice;

public void setTotalPrice(Long totalPrice) {

this.totalPrice = totalPrice;

@override
public String toString() {
return "Order{" +

"orderId='" + orderId + '\'"' +

, userId=" + userId +

", date=" + date +

, itemCount=" + itemCount +

, totalPrice=" + totalPrice +

P75

package cn.itcast.myrpc.order.service;

import cn.itcast.myrpc.order.pojo.Item;

import cn.itcast.myrpc.order.pojo.Order;
import java.util.List;
public interface OrderService {

Order submitOrder(Long userId, List<Item> itemList);

3.6.2, myrpc-demo-server

pom.xml:

<?xml version="1.0" encoding="UTF-8"?>

<project xmlns="http://maven.apache.org/POM/4.0.0"



xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalocation="http://maven.apache.org/POM/4.0.0
http://maven.apache.org/xsd/maven-4.0.0.xsd">
<parent>
<artifactId>itcast-MyRPC</artifactId>
<groupId>cn.itcast.myrpc</groupId>
<version>1.0-SNAPSHOT</version>
</parent>

<modelVersion>4.0.0</modelVersion>

<artifactId>myrpc-demo-server</artifactId>

<dependencies>

<dependency>
<groupId>cn.itcast.myrpc</groupId>
<artifactId>myrpc-core</artifactId>
<version>1.0-SNAPSHOT</version>

</dependency>

<dependency>
<groupId>cn.itcast.myrpc</groupId>
<artifactId>myrpc-demo-api</artifactId>
<version>1.0-SNAPSHOT</version>

</dependency>

</dependencies>

</project>

ARsS

I

¥

package cn.itcast.myrpc.order.service;

import cn.itcast.myrpc.order.pojo.Item;

import cn.itcast.myrpc.order.pojo.Order;

import java.util.List;

import java.util.UUID;

public class OrderServiceImpl implements OrderService {

@override

public Order submitOrder(Long userId, List<Item> itemList) {

Order order = new Order();
order.setOrderId(UUID.randomUUID().toString());
order.setDate(System.currentTimeMillis());
order.setItemCount (itemList.size());

order.setUserId(userId);



Long count = 0L;
for (Item item : itemList) {

count += item.getPrice();

order.setTotalPrice(count);

return order;

[EEhARSS
package cn.itcast.myrpc.order;
import cn.itcast.myrpc.core.server.NettyServer;
public class MyServer {

public static void main(String[] args) {
NettyServer.start("127.0.0.1", 5566);

3.6.3. myrpc-demo-client

pom.xml:

<?xml version="1.0" encoding="UTF-8"?>
<project xmlns="http://maven.apache.org/POM/4.0.0"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalocation="http://maven.apache.org/POM/4.0.0
http://maven.apache.org/xsd/maven-4.0.0.xsd">
<parent>
<artifactId>itcast-MyRPC</artifactId>
<groupId>cn.itcast.myrpc</groupId>
<version>1.0-SNAPSHOT</version>
</parent>

<modelVersion>4.0.0</modelVersion>
<artifactId>myrpc-demo-client</artifactId>
<dependencies>

<dependency>

<groupId>cn.itcast.myrpc</groupId>



<artifactId>myrpc-core</artifactId>
<version>1.0-SNAPSHOT</version>
</dependency>
<dependency>
<groupId>cn.itcast.myrpc</groupId>
<artifactId>myrpc-demo-api</artifactId>
<version>1.0-SNAPSHOT</version>
</dependency>

</dependencies>

</project>

ClientServer:

package cn.itcast.myrpc.order;

import cn.itcast.myrpc.core.client.BeanFactory;
import cn.itcast.myrpc.core.client.NettyClient;
import cn.itcast.myrpc.order.pojo.Item;
import cn.itcast.myrpc.order.pojo.Order;

import cn.itcast.myrpc.order.service.OrderService;

import java.util.ArrayList;

import java.util.List;

public class ClientServer {

public static void main(String[] args) {
NettyClient nettyClient = new NettyClient();

nettyClient.start("127.0.0.1", 5566);

BeanFactory beanFactory = new BeanFactory(nettyClient);

OrderService orderService = beanFactory.getBean(OrderService.class);

List<Item> itemList = new ArrayList<>();
Item item = new Item();
item.setItemId(2001L);
item.setPrice(100L);
item.setTitle("f8%E");

itemList.add(item);

item = new Item();
item.setItemId(2002L);
item.setPrice(50L);
item.setTitle("#K");

itemList.add(item);



for (int i = 0; i < 10; i++) {
Order order = orderService.submitOrder(1001L, itemList);
System.out.println("REEIE: " + order);

nettyClient.close();

3.7, M

[nioEventLoopGroup-3-1] [cn.itcast.myrpc.core.server.ServerHandler]-[INFO] Fria
IEE: requestId = 51209bb0-a86e-4363-b966-aa989a3c3908
[nioEventLoopGroup-3-1] [cn.itcast.myrpc.core.server.ServerHandler]-[INFO] FFi&
AMESE R requestId = 0400abla-b0d7-4f37-8ad5-4ea6401a03£f6
[nioEventLoopGroup-3-1] [cn.itcast.myrpc.core.server.ServerHandler]-[INFO] FHA
WIBHE: requestId = 776£501£-7963-4917-983e-4£8e38e70903
[nioEventLoopGroup-3-1] [cn.itcast.myrpc.core.server.ServerHandler]-[INFO] Fria
WIBEE: requestId = caacllae-£695-4135-8d9f-231425d36699
[nioEventLoopGroup-3-1] [cn.itcast.myrpc.core.server.ServerHandler]-[INFO] FFi&
WEEHE: requestId = 29841e2f-310f-47e3-9d74-e3b9%el53e378
[nioEventLoopGroup-3-1] [cn.itcast.myrpc.core.server.ServerHandler]-[INFO] FFiA
WIBE R requestId = £9£13486-2841-45£5-8d6c-a017d14a4101
[nioEventLoopGroup-3-1] [cn.itcast.myrpc.core.server.ServerHandler]-[INFO] Fria
WEHE: requestId = c994ecac-c427-41a0-87b3-d0e66d67551e
[nioEventLoopGroup-3-1] [cn.itcast.myrpc.core.server.ServerHandler]-[INFO] FFi&
AMEE R requestId = 81708019-d7d7-4679-946f-3da89b944651
[nioEventLoopGroup-3-1] [cn.itcast.myrpc.core.server.ServerHandler]-[INFO] FFiA
LMEHE: requestId = b513d5d7-50b8-434a-937b-97d8bba8c65e

[nioEventLoopGroup-2-1] [io.netty.util.ResourcelLeakDetectorFactory]-[DEBUG]
Loaded default ResourceLeakDetector: io.netty.util.ResourceLeakDetector@2f4b36
[nioEventLoopGroup-2-1] [cn.itcast.myrpc.core.client.ClientHandler]-[INFO] #EUQ
ZIRSBIRAIEE : requestId = e72bf59a-7149-4d35-84ed-ed63feld858e

REI#EIE: order{orderId="'34245455-2034-4da3-94d3-926a46d018ed', userId=1001,
date=1593161672169, itemCount=2, totalPrice=150}

[nioEventLoopGroup-2-1] [cn.itcast.myrpc.core.client.ClientHandler]-[INFO] &K
FIBRSIRAIEE : requestId = 51209bb0-a86e-4363-b966-2a989a3c3908

IR[EHE: Order{orderId='b895fd40-7dcl-4176-bfcl-e71867b4162e’', userId=1001,
date=1593161672188, itemCount=2, totalPrice=150}



[nioEventLoopGroup-2-1] [cn.itcast.myrpc.core.client.ClientHandler]-[INFO] #EUQ
FIRSIHAEE  requestId = 0400abla-b0d7-4f37-8ad5-4ea6401a03£f6

IR[EIE3E: order{orderIid="'dbe e-7a6d-4eld-a = cl4a5', userId= ,
R[E$3E: order{orderid="'dbe3f5be-7a6d-4eld-af73-6600£76cl4as’ d=1001
date=1593161672191, itemCount=2, totalPrice=150}

[nioEventLoopGroup-2-1] [cn.itcast.myrpc.core.client.ClientHandler]-[INFO] 3EUQ
FIRSBIHAVER . requestId = 776f501f-7963-4917-983e-4£8e38e70903

IR[EE#HE: Oorder{orderid=" = = = -e ', userlId= ,

IR B £ der{orderId='d00d5490-7£03-470b-9d61-e35b66883d8b d=1001
date=1593161672194, itemCount=2, totalPrice=150}

[nioEventLoopGroup-2-1] [cn.itcast.myrpc.core.client.ClientHandler]-[INFO] 1&U¥
ZIFRSZIHAVEE . requestId = caacllae-£695-4135-8d9f-231425d36699

IR[EE#HE: Oorder{orderId=" -97af- -a = cc8a ', userId= ,
RE#3E: Order{orderId='6fb2146b-97af-47d2-a782-4b6cc8a3bl08 d=1001
date=1593161672196, itemCount=2, totalPrice=150}

[nioEventLoopGroup-2-1] [cn.itcast.myrpc.core.client.ClientHandler]-[INFO] #EUQ
BIRSIRAIHER: requestId = 29841e2f-310f-47e3-9d74-e3b9%e153e378

X [E1% ! Order{orderId="'ae c- - -9c61- aa ', userId= ,

IR [EIENIE der{ord d 2f0b0c-445£f-4500-9c61-086faa3b866f d=1001
date=1593161672196, itemCount=2, totalPrice=150}

[nioEventLoopGroup-2-1] [cn.itcast.myrpc.core.client.ClientHandler]-[INFO] 3EUQ
FIRSSIHAVER . requestId = £9£f13486-2841-45f5-8d6c-a017d14a4101

1R [E]% ! Order{orderId='ec0da70a- - -ba59- a ', userId= ,
IR[E1EK3E der{orderId 0da70a-b557-4dbf-ba59-4745b98a37d4 d=1001
date=1593161672196, itemCount=2, totalPrice=150}

[nioEventLoopGroup-2-1] [cn.itcast.myrpc.core.client.ClientHandler]-[INFO] &K
FIRSIHAHE  requestId = c994ecac-c427-41a0-87b3-d0e66d67551e

REIEHE: order{orderId='bce9265f-e155-41b7-b789-d17dad4cadcd', userId=1001,
date=1593161672196, itemCount=2, totalPrice=150}

[nioEventLoopGroup-2-1] [cn.itcast.myrpc.core.client.ClientHandler]-[INFO] 3EUQ
BIRSIRAIHR: requestId = 81708019-d7d7-4679-946£-3da89b944651

IREIEWE: order{orderId='58f34bb9-279f-46a6-9a8d-7c1b569b4230', userId=1001,
date=1593161672196, itemCount=2, totalPrice=150}

[nioEventLoopGroup-2-1] [cn.itcast.myrpc.core.client.ClientHandler]-[INFO] &K
ZIFRSZIHAIEE . requestId = b513d5d7-50b8-434a-937b-97d8bba8c65e

R[EIEHE: Order{orderId='6e5cbedf-9060-43ee-b0c8-25d2ea345771"', userId=1001,
date=1593161672196, itemCount=2, totalPrice=150}

[nioEventLoopGroup-2-1] [io.netty.buffer.PoolThreadCache]-[DEBUG] Freed 6

thread-local buffer(s) from thread: nioEventLoopGroup-2-1
4. Nettytz/LuRESSEI

4.1, BRSSimENEIESH
4.1.1, gIEMRSImChannel
FERE:
e ServerBootstrapX&ibind() 5%, tLEAORE

® AbstractBootstrapH#linitAndRegister()i#1T 83 Channel

o BlEChannelfy T{EHReflectiveChannelFactory & 812 FaInewChannel() /53558 .
e NioServerSocketChannelFiIMIE /A, ®idjdk nioJkERISelectorProvideri] 7
ServerSocketChannel,



e 7fAbstractNioChannelf9#i& 5555, & &EchannelH3EPEZE: ch.configureBlocking(false);
® JEIRYAbstractChannelfIt9iE 7%, BIE Tid. unsafe. pipelineA&,
° EHNioServerSocketChanneIConfig%%EthpRﬁ%E’] w54

4.1.2, #iaftiRsSimChannel
Finiz:
e AbstractBootstrapsadinitAndRegister()iE#{T#)iE channel, $#3: init(channel);

e 7EServerBootstrapHinit()/3 &1 B channelOptionsA K Attributes,

o ZIEE, BAFEEXSH. BMFREFERIBEZTEcurrentChildOptions. currentChildAttrs, LA
HEEER

o WRIZE T serverBootstrap.handler()89iE, SMMAZlpipeliner,

o RNINiEIEEsServerBootstrapAcceptor, BITERIAG, BBE X8 childHandlerin A\ EZE#ZRY
pipelined:

ch.eventLoop() .execute(new Runnable() {

@override

public void run() {

pipeline.addLast (new ServerBootstrapAcceptor (
ch, currentChildGroup,

currentChildHandler, currentChildOptions, currentChildAttrs));

}

)i

@override
@SuppressWarnings ( "unchecked")
public void channelRead(ChannelHandlerContext ctx, Object msg) { //ZHEFim
BEENT ST
final Channel child = (Channel) msg;

child.pipeline().addLast(childHandler); //JEBEENXHIchildHandlerfI\EEE
Mpipeliner

setChannelOptions(child, childOptions, logger);
setAttributes(child, childAttrs);

try {

childGroup.register(child).addListener (new ChannelFutureListener()

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

forceClose(child, future.cause());



})i
} catch (Throwable t) {
forceClose(child, t);

4.1.3, Effselector
FERRR:
e initAndRegister()75i&H#ChannelFuture regFuture = config().group().register(channel); i#47
Eff
e 7fio.netty.channel.AbstractChannel.AbstractUnsafe#register()F5e % SEFRAEAR

o AbstractChannel.this.eventLoop = eventLoop; #{TeventLoopfIMH{EIRIE, ELERIIOEH
T BB EHZeventLoopiiT,

o ifMregisterO(promise)fidoRegister()i# 1T LFRATERM
= jo.netty.channel.nio.AbstractNioChannel#doRegisteri#{T 7 /375X

/ /B jAkIREETIEM Z R E AR

//javaChannel () --RIEBIZEH channel
//eventLoop () .unwrappedSelector() -- ¥kH{selector

/1 ERBEAMEBINEH N0, RI|RBRMNEBNEY, EASHTENIMSEMY

/ /¥ this R Mattachment 2 EMEselector, AEEEZIIHINRHNANES
selectionKey =

javaChannel () .register(eventLoop( ) .unwrappedSelector(), 0, this);

4.1.4, HEimHO
FERE:
e A[7fio.netty.bootstrap.AbstractBootstrap#doBind0(), Bii— &I FTHITEE IR IRIE

e JfAio.netty.channel.AbstractChannelHandlerContext#bind(java.net.SocketAddress,
io.netty.channel.ChannelPromise) /5%, B/RBENEENIT

o HZ&FMio.netty.channel.socket.nio.NioServerSocketChannel#doBind() /55 #1740 E IR 1E

/ /B jdk/KEMNchannel #1740 E
@SuppressJava6Requirement (reason = "Usage guarded by java version
check")
@override
protected void doBind(SocketAddress localAddress) throws Exception {
if (PlatformDependent.javaVersion() >= 7) {
javaChannel () .bind(localAddress, config.getBacklog());
} else {
javaChannel () .socket().bind(localAddress,
config.getBacklog());

}



T ARHMEHITE FiselectorfdE MBH?
o R#&7fio.netty.channel.nio.AbstractNioChannel#doBeginRead()/5 &5 A

protected void doBeginRead() throws Exception {
// Channel.read() or ChannelHandlerContext.read() was called
final SelectionKey selectionKey = this.selectionKey;
if (!selectionKey.isValid()) {

return;

readPending = true;

final int interestOps = selectionKey.interestOps();
if ((interestOps & readInterestOp) == 0) {
selectionKey.interestOps (interestOps | readInterestOp); //IXE

RN EBAYSE 4 90P_ACCEPT

-~
-

//TENioServerSocketChannel FMi& /55 i##1T T IHIE
public NioServerSocketChannel (ServerSocketChannel channel) {
super (null, channel, SelectionKey.OP_ACCEPT);
config = new NioServerSocketChannelConfig(this,

javaChannel () .socket());

}

4.2, EEFRIEIREGIH

4.2.1, FERNIEA
EBIRE:
o \DO%E

io.netty.channel.nio.NioEventLoop#processSelectedKey(java.nio.channels.SelectionKey,
io.netty.channel.nio.AbstractNioChannel)#

o #ANioMessageUnsafefread() /5%

o JfHAio.netty.channel.socket.nio.NioServerSocketChannel#doReadMessages() /575, €liE
jdkEE#channel, % mMNioSocketChanneliRINZIListA 23S

@override
protected int doReadMessages(List<Object> buf) throws Exception ({
SocketChannel ch = SocketUtils.accept(javaChannel());

try {
if (ch != null) {
buf.add(new NioSocketChannel(this, ch));

return 1;



} catch (Throwable t) {
logger.warn("Failed to create a new channel from an

accepted socket.", t);

try {
ch.close();
} catch (Throwable t2) {

logger.warn("Failed to close a socket.", t2);

return 0;

o fllZNioSocketChannel¥f &
o new NioSocketChannel(this, ch), EiTnewtys R H1TEIE
= JFAsuperfItiE &

= {£ \SelectionKey.OP_READZE 4RI

= BJ&id. unsafe. pipelinexf%

» & EIFFEEE ch.configureBlocking(false);
= f#ZNioSocketChannelConfigdi s

4.2.2, FMHEEME

® ffio.netty.channel.nio.AbstractNioMessageChannel.NioMessageUnsafeHify:

for (int i = 0; i < size; i ++) {
readPending = false;
pipeline.fireChannelRead(readBuf.get(i)); //{EEIELSEH

e 7fio.netty.channel.AbstractChannelHandlerContext#invokeChannelRead(java.lang.Object) /5
A



private void invokeChannelRead(Object msg) {
if (invokeHandler()) {
try {
//$fTchannelRead, FEEIEME, H—/XHiTREHeadHandler, E_IRZE
ServerBootstrapAcceptor
//i@Bid serverBootstrapAcceptori#FANF] FHiEIEIEAN TMtselectortBEH
BEHETIEMURB4HE
((ChannelInboundHandler) handler()).channelRead(this, msg);
} catch (Throwable t) {
invokeExceptionCaught(t);

}
} else {

fireChannelRead(msg);

5. Netty{t{tiEi¥
5.1, TN

Netty IZE N EEFIAE=T7HE:

e Bytebuf {FANEMAitLAIDIirect BuffersRBUMERMIMINANTE, AHEEHITFTEARHNIIRE
0, MRERKRNE, VMEFEENZIER, BE ASocket, MZT—RIEN,

e CompositeByteBufi§ % ByteBuffiZ& i — 1> ByteBuf, 7ERNNByteBuffif RNEEHIZIEM,

o NettyhX{41E42DefaultFileRegionfitransferTo/5 &G X 4 &2 F| Binchanneld, REE#
TIRIMEIL, 1R T ERE

5.2, {EAEventLoopf{EHEiAE

fEEventLoopRyZ iF&fF2IMERM channel:

channel.eventLoop () .execute(new Runnable() {
@override
public void run() {
channel.writeAndFlush(data)

)

MAZEE(FEMchannel.writeAndFlush(data);
BIE S EEMA channel X R AYEventLoopBIITRATI, TEESSELTENLIR,

fEwriteAndFlushiIRZ, WMEREH BT eventLoopHATHIE, MESEFBEIFAILTERIT,

5.3. i/ ChannelPiplinefiAAKE



public class YourHandler extends ChannelInboundHandlerAdapter {
@Ooverride
public void channelActive(ChannelHandlerContext ctx) {
// BAD (most of the times)
ctx.channel().writeAndFlush(msqg);
// GOOD
ctx.writeAndFlush(msg);

}

AIEZRmsgME T ChannelPiplineffEE—iE, FrBRIhandlerfiEL&d, MEEEMHFThandler—E
ZlpiplinelEER, AAELE.

5.4, JA/MChannelHandlergd6lz

R channelhandler@ RS (BIRBERFEMRSSE) , BBAERASharablel*f#, H1E
bootstraphf RBIE—PEH, HDGC, BN RERET =newtihandlerids,

@ChannelHandler.Shareable
public class StatelessHandler extends ChannelInboundHandlerAdapter {
@Override

public void channelActive(ChannelHandlerContext ctx) {}

public class MyInitializer extends ChannelInitializer<Channel> {
private static final ChannelHandler INSTANCE = new StatelessHandler();
@override
public void initChannel(Channel ch) {
ch.pipeline().addLast (INSTANCE);

B HEE )T = ByteToMessageDecoder Z KM RiFIGZE R B INERY, TRE(EMSharablei:f#.

5.5, —EEESHIRE

ServerBootstrap/EsNid, @EbossGroup REEIREN1BIR], EJServerSocketChannelZE#IA1LIM
%, REEMEIE—"Neventloopt, MiXNeventloopREB —NEIREEGIT, FAILUEANEIRER
242, 10 %12, NTRDFIA CPU, ERZEREIVG E TTXIRNFHE, BEIREN CPU #ZEHY
MfE, X2 Netty IRHHABHAE,

AT EESERNIZE, {ER.childOption(ChannelOption.TCP_NODELAY, true)
#.option(ChannelOption.TCP_NODELAY, true)3kZMnagle &%, A%, MANKE,
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