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R

Netty —M2t asynchronous event-driven (53R ) BN EES, 2—MAURRFLZ=E
B8, B SEMEINAIIRSSEME S

BEIER, Netty 2—1 NIO ZFiRiRS[ER, EREHLIREE BT AWENBER, LiiRS=MEF
ImAOIMY . Netty KB T MESFEFAIFF AT ZLLL0 TCP #1 UDP A9 socket IRSZAIFFA -

“RIEFIER” HASIRENRREFEE AP IERERAYTRE, Netty E—MEOIRITAMELR, BENIFSHHY
AISCELAIRUE TRZAIEZIEELIN FTP. SMTP. HTTP. 2 THIFIE T XARMESRM . ELL, Netty EE5%
I EEI =75 AR RIEMERIBIR PRI AESZ1E, SiEeE, RElt.

B-LRAF TR ESRMEMII —LREERBAERBE CERFINE, FRLMRIERERE Netty FIEI09ARE
28t . BEZ Netty FIEFRITIER. Netty AR ARPIRE T BRARRIFRY AP LIKRSEIRIT . IER
7 Netty ROEFRITIER, ZLESLIBIIDRIZAERFHER Netty .
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E2EFMAIT
REELE Netty AU 008, BIEIEBAREGIHIRREN T, SRETAED, RS EHMATLIA Netty BE—
EFinFIARSS 28

WMRIFEZIRIFHRER “top—down (BTRET ) 7 , BMRATEEBEEMNFE_E ( Architectural Overview
(RS ) ) FHA, ARBEELIXE,
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FHRZal

FEIETAETAIZAI, TEES: =HIRAY Netty LA JDK 1.6 StLAERRAS . &#hRAY Netty FEIX T2k, BIT T
# JDK.,

FHEAELIRES, (RURESEREERR, XTRLEMNFANEERESSE AP RIS, ATHE, B
BT REFERFERER KK — M EEN AP RIE. S, NRBRTERER. EEEREREE
AIEF ARSI AR, BBAIBEA R Netty+t X,

IREE: XIAREFEEFALE G, FEhttps:/github.com/waylau/netty—4—-user—quide/issues#&ial



FE28FAI9

EEESAINNAREHello, World!' 2 DISCARD(ER) o RMMCEEFILHAWEIRIEE, AL,

77 EH DISCARD 1Y, {RRFRREFTEWEIRIEIE. 1EFAIM handler (4bIEER ) AISLEIFFEA, handler 2
A Netty S FsRAME 1/O FH4AY,

import io.netty.buffer.ByteBuf;

import io.netty.channel.ChannelHandlerContext;
import io.netty.channel.ChannellnboundHandlerAdapter;

/**

* GMBARSSUR channel.

*/

public class DiscardServerHandler extends ChannellnboundHandlerAdapter { // (1)

@Override

public void channelRead(ChannelHandlerContext ctx, Object msg) { // (2)
I BB EFWEIREER
((ByteBuf) msg).release(); // (3)

}

@Override
public void exceptionCaught(ChannelHandlerContext ctx, Throwable cause) {// (4)
Il BEIMFEMRINERE
cause.printStackTrace();
ctx.close();
}
}

1.DiscardServerHandler %78 ChannellnboundHandlerAdapter, 1XANEELH Y ChannellnboundHandl
erf, ChannellnboundHandler 2t TIFZHMHEBRIEOTGE, RERAIUERXES . WENNETHE
Z% ChannelinboundHandlerAdapter EMARRE S ELIEOSE.

2 XBHAIEZT chanelRead() BHAIER L. BINEFPIRKEIFAOEUER, XM HESTEREIBESRIRE
F, XM, WEIRSEERIZRELR ByteBuf

3. 87TLH DISCARD thi¥, 4MEEEASAZIEBEESZEIIERE . ByteBuf 2— 15BN, XPMURY
MERHIEA release() HEFBE . 1BICFAMNEEERVER S 2R FIB GBI ESERIS | BIHE0dsR ., @5, ch
annelRead() 75ERISCIRHE FEANXERACHD:



@Override
public void channelRead(ChannelHandlerContext ctx, Object msg) {

try {
/I Do something with msg

} finally {
ReferenceCountUtil.release(msg);

}

R

4 exceptionCaught() BB EZEHEI Throwable MK ASWIER, B Netty BT 10 $EiRsiE 42
SEMEEHRMENSER . TAEDERT, HRNEEMZFICTE N RFHBEXELRY channel 45X
2, AMXNAEESXSEERARRENE R FTEREAISTH, thaRAIgeBEXAiERE T ikiE—

EIRIBHERGEE .

D»I:I

HRIIE—IIEREASE, BAIBETM T DISCARD BrS2:A9—FI08E, RITHIFBERRE—1> main() 5iEKE

RS DiscardServerHandler,

import io.netty.bootstrap.ServerBootstrap;

import io.netty.channel.ChannelFuture;

import io.netty.channel.Channellnitializer;

import io.netty.channel.ChannelOption;

import io.netty.channel.EventlLoopGroup;

import io.netty.channel.nio.NioEventlLoopGroup;

import io.netty.channel.socket.SocketChannel;

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

/**

* EFHaHENBIEE

*/

public class DiscardServer {

private int port;

public DiscardServer(int port) {
this.port = port;
}

public void run() throws Exception {
EventLoopGroup bossGroup = new NioEventlL.oopGroup(); // (1)
EventlLoopGroup workerGroup = new NioEventLoopGroup();
try {
ServerBootstrap b = new ServerBootstrap(); // (2)
b.group(bossGroup, workerGroup)
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.channel(NioServerSocketChannel.class) // (3)
.childHandler(new Channellnitializer<SocketChannel>() { // (4)
@Override
public void initChannel(SocketChannel ch) throws Exception {
ch.pipeline().addLast(new DiscardServerHandler());
}

D
.option(ChannelOption.SO_BACKLOG, 128) /1 (5)
.childOption(ChannelOption.SO_KEEPALIVE, true); // (6)

/1 8BEiw O, FHIAEWIHSRATER:
ChannelFuture f = b.bind(port).sync(); // (7)

/| E15IRS28 socket X4 o
I XN FH, XASRE, BRI AIRAIBRSSES
f.channel().closeFuture().sync();

}Hinally {
workerGroup.shutdownGracefully();
bossGroup.shutdownGracefully();

}
}

public static void main(String[] args) throws Exception {
int port;
if (args.length > 0) {
port = Integer.parselnt(args[0]);
}else {
port = 8080;
}

new DiscardServer(port).run();
}
}

1.NioEventLoopGroup 2RBRMEI/ORIENZ EIZHHEINEE, Netty RIETIFZAREH EventLoopGroup
AISEEN A SRAMEARREIAVE M . X MIFFIEAIEI 7T — MRS IR R, Eit=5E21 NioEventLoopGroup
SWER . F—NEERIMY ‘boss’ , FISKIRMHRAERE . ENEEWE ‘worker’ , FSRGIBEESR
WIEWRDIERE, —B ‘boss’ EWEIERE, MSICEEERIEME ‘worker’ E. SMTRIEZ DM EIZEERK
R, WIMRSRIEZBIE2AY Channel EEBFEEXIT EventLoopGroup RISEIN, FEALUBII#i&ERESkED
EftIRXER,

2.ServerBootstrap —1Nanh NIO IRSHVGEEIBRIZE . (RATLMEX MRS FEEER Channel, BRX=2
— I EZRRIMETRE, ERZER MIHAEEXEM

3IXEBFHAWEEER NioServerSocketChannel ZE3kE541iBE—1N3AY Channel afaiEBoHSkAgIER:
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4 XBRFEHRRE B AARFARAE— M RIEAIEEEIAY Channel. Channellnitializer —MEERISLER

%, RYBENEEIERERE— 1R Channel, EIFREBISEII—La B INDiscardServerHandler
SRECE—NRHY Channel & EXIRAIChannelPipeline SRELHURHIMEEIZF . HRAEFENESAT, T8

REIGINEZAIAMEZRE pipline b, ASIREUXLEZREIRINENE L,

S5ARFLLEEIXEIEER Channel SEMECESE . BNIEES— 1 TCP/IP BIiRSSIG, RLBHEIMRAITFRE s
ocket B9 LIt atcpNoDelay #1 keepAlive, i155% ChannelOption FiFHAY ChannelConfig SEEAY
FEOELAUERTLAFChannelOption F9B—NAHERSIAIR

6.4RFF1T option() #1 childOption() 13?7 option() Ei&#tEENioServerSocketChannel FASRIEWGHEAYE
%, childOption() REMEHAREE ServerChannel W RIRNER, EIXMIIFHt2 NioServerSocketCh

annel,

7 3A1REE, FITIIM RS ERAAREBIIRSS . XBEHAIENEE E40E THIZRFrEMN < EAY 8080 im., oA
WMAERTLAZIXIERA bind() BEETARESBELL) .

RE| ([REENEMTR 7 E—1ET Netty AIIRS IRIET -
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WAERNERREEHNFE— RS, BMNBEN—THEEENTLNET. HEERNKSEZA telnet
s, Ban, {RallifEmSiT L telnet localhost 8080 ZhE EfthZEEIS %],

B BTES: CAWindows\systermn 32\ crmd.exe = R -E

Microsoft Windows [fV7R 6.1.76811 )
H _ﬁ {c> 2889 Microsoft Corporation. {FE5FTE

m

C:llsersAdninistrator>telnet localhost BAEA_

B Telnet localhost |__'.:'_“_E|__
-~

WL . WAl lau. comg,

AMPAIBERIX MRS IR ERIZIT 718? FX EBAIARE, FvfbE—1 discard BRSS, FRARAEES
FNEDRIMNL . T IERRMEAREIES TIRRY, 1T EARSS IRAAE F2kF TEDH R il E) T H A .

HAIELFE channelRead() BHiEREEEREWRIHEER . 1EFNIN—LAIBE DiscardServerHandler
2219 channelRead() A%,

@Override
public void channelRead(ChannelHandlerContext ctx, Object msg) {
ByteBuf in = (ByteBuf) msg;
try {
while (in.isReadable()) { // (1)
System.out.print((char) in.readByte());
System.out.flush();
}
}Hinally {



ReferenceCountUtil.release(msg); // (2)

1 X MEHIEIASESE_ErT A& System.out.printin(in.toString(io.netty.util. CharsetUtil.US_ASCII))

2.8, RALAEXEER in.release().

INRIREBIRIETT telnet a5, (RIBEBRIRSInTTEDH T bPrEBEIRIER .

[5: Markers £ Properties #ik Servers [ Snippets S Progress -+ Search B Consele 52 ]
DiscardServer [Java Application] CAProgram Files (<86)%lavayjdkl.7.0_06Ybin\javaw.exe (2015825110 T43:51:39)
welcome to www.waylau.comB

Bl Telnet localhost =S

welcome to www.waylau.com

=EHdiscard serverfSIBIIE T io.netty.example.discard& FH .

IBE T ENEIRABIIGEIRIEI https://github.com/waylau/netty—4—-user—quide—demos 589 com.wayla
u.netty.demo.discard &
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SN ERRSS 28

FERTALE, FMNEAZWE TR, ERBMEMINNL, AM— P RSIHEEES—MERIELIL . 115
MNZEIEHFAE ECHO thXHITI MRS —MIAERLE i, X MEHE ARV EEE SR B — M1

W

#0 discard server E—REIREIEELLZ BIFAISLIAY channelRead() /5i%, IREIFFERIEIEEMCITEDZIEL
BRREIE ERZEE ., FEitb, FEIE channelRead() 5 EX0 T~ :

@Override
public void channelRead(ChannelHandlerContext ctx, Object msg) {

ctx.write(msg); // (1)
ctx.flush(); // (2)
}

1. ChannelHandlerContext SISIZ2t T IFS1R(E, FREEIEMAZFINZAER /O HEFRIE, XEBEHIVER
T write(Object) IFiEREFZHUEZSZZFIRTEES AN . B FEARTF DISCARD HIGIFHAIFRERERIES
FHGEE, XERFIYBEANNIHE Netty SLEFHAN TR T -

2. ctx.write(Object) FiEALFEEEBANFEE L, tiREHE 7THES, REZIERA ctx. flush() BiEFIEE h
Xep#iER i T . sE IR LAREELRSRY oxt.writeAndFlush(msg) LUAZIEHEHRIBERY.

WMRIFRBE—XIETT telnet <, REEIIRSHEAB—MREERLXER .

EAYechofREAVBMIE Y io.netty.example.echo& Ml

FE T BNERARITIEEFE https://github.com/waylau/netty—4—user—quide—demos #HS com.wayla
u.netty.demo.echo &T



B2E R (16

SIS a5

AR EBOHSEIAINE TIME ¥ FZBIRYEIF AR RAENEZHTIBRIFM S RIE—1 S 32(UAIEEL
RIHE, HFE-—BREEREMSIAXAERE . EXMIFF, (REFIFMIEERINAE—NER, AEET
PRRTR IS o

EABA M REEOURNEIREE, MRAREEERIZRE—TEE, FRLUXRIL(IAEEER channelRea
d() 5iE7T, RBMWRR, FHIIFEES channelActive() 5%, THRMELIIAE:

public class TimeServerHandler extends ChannelinboundHandlerAdapter {

@Override
public void channelActive(final ChannelHandlerContext ctx) { // (1)
final ByteBuf time = ctx.alloc().buffer(4); // (2)
time.writelnt((int) (System.currentTimeMillis() / 1000L + 2208988800L));

final ChannelFuture f = ctx.writeAndFlush(time); // (3)
f.addListener(new ChannelFutureListener() {
@Override
public void operationComplete(ChannelFuture future) {
assert f == future;
ctx.close();

;1 (4)
}

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

cause.printStackTrace();
ctx.close();
}
}

1.channelActive() FERBSEIEENEH B ESHITEEHER . EIEEIIEXN AR — MRS
BURSIEIAYS2( AT BRI T (¥ .

29T RIE—NHRGEE, BIBESE—EEXNEERNFNE S . EARINIFTESAN—32UA0EE,
HNBE—NELEANFTH ByteBuf, @3 ChannelHandlerContext.alloc() 52— ZmiAIByteBufAll

ocator, SAEDE— RIS T,
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SHEE—HHNFERE—MERIFBEE . BEF—F, flip EW? ¥BEKNEA NIO KIXBEERNAZIEA |
ava.nio.ByteBuffer.flip() 13? ByteBuf ZFrLARBXNEERABRMEET, — MRIRISERIE— NI 5%
E. H{RM@ ByteBuf BEENFIRIIHMRSISEHAVRS IFISIEM, FEINEEENRSISERN . S8R5 ITN5IE
HERSIDBINERT IHRAFHATIZR.

teiiesk, NIO EihHiBiRft—FESRIn IR ELERRBITHAMERE, FRIMRIERA fip 75i%. 3R
icER flip 73AMS ik B HIESE HIREUERAER, REBARER. XEFRI—MERTSAKERE Netty

£, AR TABRIREEEERRES . FEAIXENERD EZ2IHRIREREENNES, AR
BEIB—MEER flip A9750.

BT RFEFERIZE ChannelHandlerContext.write() (30 writeAndFlush() )75iE&=IREl—4 ChannelFu
ture 395, — ChannelFuture £FE T —MNEREEER /0 B1E, XEKRE(FO—MEKIZEEAED L
W17, EATE Netty BFfERIRIEER RS/ 2 MIF TENRBEPEEERAXZ IR st XAEE .

Channelch = .. ;
ch.writeAndFlush(message);
ch.close();

FRFERE write() 5iEREIAY ChannelFuture SSRk/EEA close() Bi%, AESMHNERIFEESMMSE
FMBAYISIRE . 15EE close() HixtBalgE A D%, fttB&iRE—ChannelFuture,

4 B—NEiERER TR T@ENEFEA]? XNREEGHEMEREIRY ChannelFuture EEII—NChannelF
utureListener. XBEHME T —NEZH ChannelFuturelistener 2B ER(ESEATEFA Channel,

sE, (RAJLAEAEBAITE ) s as:
f.addListener(ChannelFutureListener.CLOSE);

A7 WHFAIAOtimeBRSS AT IEAERI—F T(F, {RETLAGER UNIX B9 rdate a5
$ rdate —o <port> —p <host>

Port 2{RfEmain()REFigEidin, host {#H locahost FEATLAT o
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A& DISCARD #1 ECHO RIBRSSIm, 3T TIME thXFAIFE—1Z P, B A IREEE—1 321789 —
HEBIER— T ABEERG . EX—8D, HIIBTIENIRERRSInEESTIFRY, FEZSIEFANetty

RE— P EFif.

£ Netty A, T ERSImFIZE Finsx KAVFH EE—ARRAVER T ARAYBootStrap #1 Channelf9sEHl, i8&— T~
TERIRAS:

public class TimeClient {

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

String host = args|[0];
int port = Integer.parselnt(args[1]);
EventLoopGroup workerGroup = new NioEventLoopGroup();

try {
Bootstrap b = new Bootstrap(); // (1)
b.group(workerGroup); // (2)
b.channel(NioSocketChannel.class); // (3)
b.option(ChannelOption.SO_KEEPALIVE, true); // (4)
b.handler(new Channellnitializer<SocketChannel>() {
@Override
public void initChannel(SocketChannel ch) throws Exception {
ch.pipeline().addLast(new TimeClientHandler());
}
05

/] BEIE Fif
ChannelFuture f = b.connect(host, port).sync(); // (5)

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

}Hinally {
workerGroup.shutdownGracefully();

}
}
}

1.BootStrap #0 ServerBootstrap U, AT EXIIEIRSIHAY channel S, ELINE FinoiE TiEZ TR

B9 channel
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2 MNRRRIEET— EventlLoopGroup, BBMtEEAE=REIES— boss group , tB&=1EA—™ workder grou

p, REEFIRAFEEAE boss worker o
3.8£ENioServerSocketChannelfZNioSocketChannel iIXNEEZE Fimchannel #EIZERSER .

4 ME1E(FER ServerBootstrap BIFZEH childOption() 7%, EAZEFIHAY SocketChannel i8BR¥E,
5.3&(1]F connect() 5iERET bind() 73i%.

FUHREEIR, RS HIRIEBEA—N. ChannelHandler 2aMaCEIRY B RIZ M BRSS imte = — 1321
BEHE, EAENEMANREREREN, FITEDENRTAIRYE), REXAER:

import java.util.Date;

public class TimeClientHandler extends ChannellnboundHandlerAdapter {
@Override
public void channelRead(ChannelHandlerContext ctx, Object msg) {
ByteBuf m = (ByteBuf) msg; // (1)
try {
long currentTimeMillis = (m.readUnsignedInt() — 2208988800L) * 1000L;
System.out.printin(new Date(currentTimeMillis));
ctx.close();
}Hinally {
m.release();

@Override

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

}
}

1ETCP/IPH, Netty SEIZEIRIEIRME] ByteBuf ROSURELSEH

'* Problems @ Javadoc [2, Declaration B Console &2 | &g Progres

® % %| B
=terminated = TimeClient [Java Application] C:\Program Files\Java\jdk1.7
Wed Feb 11 23:17:29 CST 2815
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XEEERRIEEER, FEMEBSHIBBMIFIORBEEERZ ., M, HEEGIHESREAME IndexOutO
fBoundsException MIELTE. £ F I EBRHEIISTHE AT ASEEXMER
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RIE— BT RAE R

| %F Socket Bufferts—i e

ETmavERLLa TCP/IP, FWRIEIER T socket FIWAY buffer . FERIR, ETRIVERHIE—TH
BETI, ME—NFTA. BWRE, RMERAX 72 MEZEIES, BIERSBASIER2NEEAETMX
NREA—EFENFTMS. FXETEFRIERITEZS NSRS ERIIIE . 22 M+, 1ERIMRIRIRE

F5tH9 TCP/TP itk B T 3T HiER :

ABC DEF GHI

RFEFRERIMYANXFE BRI, ERIONEREFEZRSENIESERENTREER S N FE A

154

AB CDEFG H |

Eit, — M EESFEMRERRAERSR, SNZCRERRNSERIEN— I SEZ 2 EEERIEBIL
EFRSZE B IRRRAEIE . £ EERIGIFH, FEEIREIRENOZARAISR FEAIEC:

ABC DEF GHI

| The First Solution 733%—

B2 TIME Z2FimflF . EEEEEEMUREE, — 32U ZIFE/NEE, MHANEEEEERDTFR
EIREIERA . AT, R ESBIR D EIAREIERA, FEFSHAREESEEBEEEINMm
18I0,



EERENDREEMIE—TRERITRRENER, BER4ANFLEEMEKETREMET. TEAUIEERT TimeCli

entHandler FYSCHIZREE T IX/NEJRR

public class TimeClientHandler extends ChannellnboundHandlerAdapter {
private ByteBuf buf;

@Override
public void handlerAdded(ChannelHandlerContext ctx) {
buf = ctx.alloc().buffer(4); // (1)

@Override

public void handlerRemoved(ChannelHandlerContext ctx) {
buf.release(); // (1)
buf = null;

@Override

public void channelRead(ChannelHandlerContext ctx, Object msg) {
ByteBuf m = (ByteBuf) msg;
buf.writeBytes(m); // (2)
m.release();

if (buf.readableBytes() >=4) {// (3)
long currentTimeMillis = (buf.readUnsignedint() — 2208988800L) * 1000L;
System.out.printin(new Date(currentTimeMillis));
ctx.close();

@Override

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

1.ChannelHandler B2 4 a5 EHIR9MIF55%: handlerAdded()F1 handlerRemoved() . {RalLAZATEH]
BIATES REMA S PEERIAIATE] .

2.85%, PrERAYEEERNZ M RIRE buf TEE,

3.4fE, WMERVIGE buf TERHHEEBIIEE, EXMIFHR4NFT, ARMIELIFRNLSZE. &
W, Netty *EE@AchannelRead() SAEZHEFIABEIA N FTRIEIERIRR .
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I The Second Solution &=

REFE—BRLRELBAT TIME ZEFIRHNE T, ERENEIMESRERRABARNESE, BR—TU
RS PMFRICINATEKENFRAMAIENSZRAIMNES, RE9 ChannellnboundHandler AISEEDSRIRthZE
1SHELUER

IFAREREOAY, {RAETLAEANZ A ChannelHandler ElChannelPipeline | RItLIRETLBE—ZE~ChannelHandler
RO REMERLUR/D R ANEREE, AR LB TimeClientHandler x5 a2 12EE

» TimeDecoder &M IEEUEIR S HITIER

« TimeClientHandler [EiAhRZAHISEIL
EizitE, Netty 2t 7 — MY B9, #BIRH TimeDecoder 974 -

public class TimeDecoder extends ByteToMessageDecoder { // (1)
@Override
protected void decode(ChannelHandlerContext ctx, ByteBuf in, List<Object> out) { // (2)
if (in.readableBytes() < 4) {
return; // (3)
}

out.add(in.readBytes(4)); // (4)
}
}

1.ByteToMessageDecoder 2 ChannellnboundHandler B9—SEIZE, Al LATERMBEGREIR S HIDRR L35
SREE,

2. BYEHREIEEKAOEE, ByteToMessageDecoder #4iER decode() /AR IENERHIAR N RIRE T,

3.Decode() iR LURE L RINE h iR BISHUERT I LAE out WREMISEIE . LEBESHISIBEHRIZI
T ByteToMessageDecoder £B—XiEH decode() /5i%.

4. 9NR7E decode() HERIEINT —MIRE out WRE, XEREMRIDEMIDEEMI. ByteToMessageDe
coder BEERAERRE MEELFIIANEIE. BB RIFEENZEBRIEA decode(), ByteToMessag
eDecoder £#545EA decode() ERIFMHTEIES out B,

WAERATE BRI —"MIEEIFENE ChannelPipeline B, FEAIRIZAE TimeClient 1822 Channelinitializer #9
S

}”:—*u
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b.handler(new Channellnitializer<SocketChannel>() {
@Override
public void initChannel(SocketChannel ch) throws Exception {
ch.pipeline().addLast(new TimeDecoder(), new TimeClientHandler());

}
D;

WRIFE—NKRENA, (RelgtaSidFERAEERNEIDZEReplayingDecoder, MI{RIAEBESE—T API
NISRIRENE ZHIEE .
public class TimeDecoder extends ReplayingDecoder<Void> {
@Override
protected void decode(
ChannelHandlerContext ctx, ByteBuf in, List<Object> out) {
out.add(in.readBytes(4));

}
}

ItEAh, NettyiRigfit 7 EZ FERIFRRYRISREIRRT LAE BRIt E S AN, FEENIRE R I & — M ELIEFRY
WIBZRLI . 155 E THNELERIES EiFHI6F:

o XIFTHEIMYUEE i0.netty.example.factorial

o WFEFIAMUEE o.netty.example.telnet

IREE: BIRIRARIIGERIBI https://github.com/waylau/netty—4—user—guide—demos 579 com.wayla

u.netty.demo.factorial #1 com.waylau.netty.demo.telnet &



FAPOJO & ByteBuf

BB TS5 A LHIFTEBIFER ByteBuf (ERMIERNEBHIREN . FEATH,FIEXEN TIME th
WEFintIRS 01T, (£ POJO & ByteBuf.

#£ ChannelHandler {#F3 POIO RIFAMREBER . i@igMChannelHandler 2B ByteBuf f91tA3, E&fFE C
hannelHandlerfIsCIZESE NN 4EPFIRI 2R . £ TIME ZR GRS ES6IFH, BANEERIUNE—132
URYEREYE, BEREEA ByteBuf F2R— 1 EEMIEM ., A, FREAMSRHEELHN— ELRNY, 98
HETEEENNE,

B, WEA1ENX— A0SR UnixTime
public class UnixTime {
private final long value;

public UnixTime() {
this(System.currentTimeMillis() / 1000L + 2208988800L);

}

public UnixTime(long value) {
this.value = value;

}

public long value() {
return value;

}

@Override
public String toString() {
return new Date((value() — 2208988800L) * 1000L).toString();
}
}

MEBATTLMER T TimeDecoder 25, RE— UnixTime, LAEByteBuf

@Override
protected void decode(ChannelHandlerContext ctx, ByteBuf in, List<Object> out) {
if (in.readableBytes() < 4) {
return;

}
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out.add(new UnixTime(in.readUnsignedint()));

}
THEHEXEHEEE, TimeClientHandler ~B{HTHY ByteBuf $i3 7 .

@Override

public void channelRead(ChannelHandlerContext ctx, Object msg) {
UnixTime m = (UnixTime) msg;
System.out.printin(m);
ctx.close();

}

EAETEEINERFINE 7 ? BRI AR UKz BEIRS K. 1EFH(IUEX—T TimeServerHandler AYfL
EQJO

@Override

public void channelActive(ChannelHandlerContext ctx) {
ChannelFuture f = ctx.writeAndFlush(new UnixTime());
f.addListener(ChannelFutureListener.CLOSE);

}

ITE, E—ER/ DAY INRE R — NmiE s, 2ChannelOutboundHandlerf9sEIR, FIsRIE UnixTime MREFHEEL I—
1 ByteBuf, XRIURE— MEIDREREZ AAREEENENHIEERISEERIFDFIAS.

public class TimeEncoder extends ChannelOutboundHandlerAdapter {
@Override
public void write(ChannelHandlerContext ctx, Object msg, ChannelPromise promise) {
UnixTime m = (UnixTime) msg;
ByteBuf encoded = ctx.alloc().buffer(4);
encoded.writelnt((int)m.value());
ctx.write(encoded, promise); // (1)
}
}

115X TRBERENEENEE. F£—, 81 ChannelPromise, HRIBEHNEIEHRSRITEE L Netty
ALABEX NIRRT REM . £, HNIAFE2EA cxt.flush(). RAGEREEERSBELE T —1
7% void flush(ChannelHandlerContext cxt), iIS& B 2L flush() FiERESTUABTESX N H .

H—EEIRIE, RAJLUER MessageToByteEncode:

public class TimeEncoder extends MessageToByteEncoder<UnixTime> {
@Override
protected void encode(ChannelHandlerContext ctx, UnixTime msg, ByteBuf out) {
out.writelnt((int)msg.value());
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}
}

BEIMESFHEE TimeServerHandler ZaHiE TimeEncoder #EAZIChannelPipeline. {BiXE2RIPAEER
Tk,
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KAMRAIN A

XF— Netty AR FEREEERMEY shutdownGracefully() FiER&AUREEZERERIERN EventlLoopGr
oup. HEventLoopGroup #Eeithg 1k FEXMAIFE channel #E&EM XA, Netty SiRE—Future
XYSRRIBENR
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&4 4

=]

FEX—EDH, FAIRELER NNREAGERE Netty FUER FRES E— MRS TRIMENARER . £ N
etty B FENEDFESEESEREES . HIMBBMREEZHEI TE o.netty.example & TFRIGIF . 1B
TR X—EESHRAERRAEELAREE) Netty ROFFEGH, Netty AN EETRMIAIRER R L.

IBEE: BIEIRAAIIRE RSB https://github.com/waylau/netty—4—user—quide—demos . YT AREIEEE
a7, AJLAfENttps://github.com/waylau/netty—4-user—quide/issues =
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Transport Services Protocol Support

Socket & HTTP & Google
Datagram Web5ocket S I Protobuf
HTTP Tunnel el Latpe f1.8 RTSP
Compression Transfer

) . Legacy Text - Binary Protocols
In-¥M Fipe with Unit Testability

Extensible Event Model

2407

Universal Communication API

Core

Zero-Copy-Capable Rich Byte Buffer

EREF, HIBHAR Netty 2HAMOINRELAR MBI T2 AT — 1 S BRI S N B AR TRERAIZ O o 1R

FHEAER, BEXECE.
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Netty {ERBZEA buffer AP, MAZEA NIO B ByteBuffer SkRm—MNELFT Y. 5 ByteBuffer 18
tixF A IEEIREAIES . Netty (FREHRY buffer 288! ByteBuf, #igiHA— I NEEFRR ByteBuffer [a)
B, HeBERENENBFATENE TR, IXERERFIEEE:

IIRFE, RITEREENRIEREE,

- SRZPREDNENEBPISENSII,

o FHFERDFRIENSE R, BB StringBuffer —#HRIZISE REES .
« ABRZEANAPOEIE.

« IERBER TEAL ByteBuffer ERAIIDAIERRE .

BEEERIBESE: jo.netty.buffer imiA
| Extensibility a7 it

ByteBuf EBFE=RIERIEEE, AT LARERISSIMY AL . B0, ByteBuf RIS EB T hREMASENFRH
B, UREEHPXER—ENFTFY . (U BREENENE PR ARREESENRE . BENEF
ARSI ByteBuf 0, MARSIN— M RIESHE

I Transparent Zero Copy iERRIZEZ N

FE— RN FEEIRERIRI, (REBRRDRFEIRIPRE . (RAseA— AR A LMRES LI — 1<
ER . MERET —MESET, RIHINRERNEEHNETXEE— M RNEPXMER RERTE

M. Fign, —MEERJLABRMERDER; header #1 body .. E—MERWAIRNA, HBERAIXHER, XD
LA RIAIER A P A0AREC o

<pre> +———————- remmmmmm=== +

| header | body |
+————— F————— +

</pre>

ANSRIR(EFARIZ ByteBuffer , RERBEIZ— MR EFXARENXRLOEXMHEFXFS, &, (X
AJLAE NIO—MKRESERF, BRBMRISESE DAY ByteBuffer FIEAMFE— T E—RIEFX, 1T
WTHSR, FRESINTEFRPREERE, tsh, WRIFEAM NIO channel 545, ERIREHAY.
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/| EE6FEBISRMERLRFES,
ByteBuffer[] message = new ByteBuffer[] { header, body };

BEXtL, ByteBuf f2BESE, FHAERTEIT EHE—TRENESGETX,

| EERESBHLRZIRE

ByteBuf message = Unpooled.wrappedBuffer(header, body);

1AL, FEETBEREESEEESEBE X ROIE—EE5RE,
ByteBuf messageWithFooter = Unpooled.wrappedBuffer(message, footer);

I BFE&EEBE ByteBuf, IHIaERNBRES,

[IFEBRE AT ARG BRI — 1 EIMAVE R X,

[BME(FAE BRI XIS R EZ A .

IFX BT =SEHIZEUF body #1 footer

messageWithFooter.getUnsignedint(
messageWithFooter.readableBytes() — footer.readableBytes() — 1);

I Automatic Capacity Extension BsiaE21 &

IFEMNENTEZRKERNES, XEREREDNEFREESIIKE, BEIMEZINER. &, EIHERKERNS
H(ERS, TR T HEMERAME. XPEIFRY— P FFH. REREHSEINFHESEKE, ik StringBuffer i
RTHEHARBHIFERK.

| —FPFBIENSE P XEEIE . TEAER, LrEPXEH “H” e, NMmBERETENRENEZE.
ByteBuf b = Unpooled.buffer(4);

I BE—MHTEE, NEMEEVREE 4 NEP X
b.writeByte(1");

b.writeByte('2");
b.writeByte('3");
b.writeByte('4");

I BENNFHEBIVREE 4 87,
IIREEH X Een B EBRANSE
b.writeByte('5");
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I Better Performance BiFRIIERE

EONZ(ERREHRX ByteBuf ISEILE— N FEENF LA (thal, —F1) . 5 ByteBuffer &
B, BREEFINRINERS KEIME, AT JVM MAEFXAYBEENEE . EZ2EFMNEPX IS
RFRAHEEGES, FEL ByteBuffer G EIFRIIERE



/0 APl Zt—H952 /0O AP

£489 Java /0 AP| TERIABRME BTN AT R E2ERARAEEGE. fla0: java.net.Socket # java.ne
t.DatagramSocket EMIIHAEEHEERNBZEER, FEit, XHEEFERARIERSIHIT socket B1E.

XFPIET_E RO PLEC RS FE B — LS R ARSI B RS EZFNEE . BT (Java I/O API) TRZ1MYE)
potENE, SIRAEENMELMNBERREAIBIHE MEMSHIMYATR:, XIHMESERE. FERECEH, 2
MR RN AN TS FMER RN Z EHIRITCP/IP,UDP/IP,SCTPHSEOEE

INXFRER TS ERRIZ, Java #hY 1/0 (NIO ) APIS/RBRIFEZERAYI/O (OI0) API FHAFES, NIO.2(Al
O)tzRatt . ATAERIAPITICRERRIT DRI EAMFEESRIL AR, EHATFANER, (FEEEH
BRYIEEFE—FRFZAIAP

fan, TERFEE/NIBHERAIsESIERERIE SR OlO(0Id I/0) API, f525 NIO 18E#ER OI0 BEINE S
—L, M, SRS 2EHIE KBRS SEFEEMGEN T EANEFPIEEIMRESBR @, XFER
TMrREgER=IER NIO, BEE44I NIO Selector fRigiE N 2FE LR A SR BFHRERBISRAVREFF
Ko

Netty B—IUf Channel S%—AIFE /0 g0, XPMREEOMKR 7B S SI0BERE. B
i, WRIRAINARET Netty FUE—MERSIIN, BBARFL, (REINAEALUSTTE Netty A9 —FRERIST
I E. Netty {2t 7 JLMABEERRIEEONENMERSII:

EHF NIO B9 TCP/IP &% (I io.netty.channel.nio),

HF OIO B9 TCP/IP 1&%) (W io.netty.channel.oio),

EF OIO 89 UDP/IP &4, #0

A& (W io.netty.channel.local).
THEARERIEMLINE E REXIEE T UTHESIREE, flamEE—"ARAY ChannelFactory £,

ItEAh, REEJLRIBIFIVERSSIREE NN, RFESR—LAEaERm AR, fliiEO®EE. m
BEfRT0 AP BEESERIET RS, RERJLSER B ChRERmSEM.
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BT =EnsRz S HRE

—NEXRIFAEET REEHNEMHREZEH MRV ERM . Netty EEEXRIFAY /0 FHREL, MR
FFEERNEREEX D T ABEREMER, FEt Netty B IHRERBIAIECBRIER FLI B ShISE4E
B, XRSHMERBLLS— AR . B2 NIO ERIRESENEERISMHREMIS; ERLERIN—
MRS AEENIMEEEFEELEB/RIE, HERRAAR IR T .

£— ChannelPipeline RE—1~ ChannelEvent &2, XMEIER Intercepting Filter (=& EE ) B
—MESRFEXRIEI, X F— P FHEHR R AR EBEAEMMEREINR EIIRE, (REPSREEITaoEH
73, Bgn, fRALLENX —M socket EEENEI SRR AVIRIE:

public class MyReadHandler implements SimpleChannelHandler {
public void messageReceived(ChannelHandlerContext ctx, MessageEvent evt) {
Object message = evt.getMessage();
/I Do something with the received message.

/I And forward the event to the next handler.
ctx.sendUpstream(evt);
}
}

ERHMRE AT LAE X —FhR R N =LA ISR SRR K

public class MyWriteHandler implements SimpleChannelHandler {
public void writeRequested(ChannelHandlerContext ctx, MessageEvent evt) {
Object message = evt.getMessage();
/I Do something with the message to be written.

/I And forward the event to the next handler.
ctx.sendDownstream(evt);

}
}

BRXEHRUNEZEE, 152% API XX ChannelEvent #l1ChannelPipeline &% -
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& RIEH A RIS R A

ERFrR N A OB B B S SIS TR BIRINEEN A, FRILEZS, Netty iRt T —RIIRISRAHRINE
RHOFFRIITE

I Codec &2

gig “EAPOJOHE ChannelBuffer” —HRTRERAIBRE, MISSZEABHOBINIERS 22— MRF
BRYEE . AMNR—IINSHAESEIBEILI LSRR . (RAETEIESRITEE . —SNEZE
89 ( BlnaE2FEEM RN Z LAY ) o —EE FEZ USRI —E IR ST,

Ftt, —MFRIMENFEEZRMZRM—MEY B, oJE=A, TRl HFBEREEN codec 1E2R, FIEFRM
SHEFRY codec X9,

Netty 2t T —BMEEEZOERYZ FAY codec SEH, IXLEBEATIEEBHRA codec SEEERARR T KA
EIRETIHHEF RSB RIRIEE, TeXLHNERRIERERN, “HENSEEEAN.

| ssL/TLS 3%

FREFIESEZELHY /0 LW, 7E NIO X F328F SSL INEER— R TIE. (RABEREBEMNEE—TR
HURFHHITINZ B Z TIE, RAEAMERNT javax.net.ssl.SSLENgine, SSLEngine 22— "N BIREHISE

o, HERMATTF SSL B . RUREEMEEEAVRE, AINZNEM, RN (HEHNE ) , EBR
BURINEE . tsh, SBEPEERERR SSLENgine EEARAR— MENHEAIEZLZ LT,

£ Netty &R, SslHandler £%E 7 BRI LAKRER SSLENgine 7] 88 RAIBEMNT . /REFEIAYNEECE
FI51Z SsiHandler IEAEMRAY ChannelPipeline /B, E#E Netty B SIFRIELEME StartTIS BREEFTEBENE N
5, XRES.

HTTP 3

HTTPX B#eEEMN_EREZIBAINY, HEBEEE T —LAIi0 Serviet HHXAFRI HTTP L. Eltt, A4
Netty E2FHZOMERZ FHgE—E HTTP SLIi?

SWER HTTP SEHAELE Netty A HTTP SEMZEEISARARER . AHTTP BRAREREIEFIRERELE
XFRI=EHIST . X2 Netty FIHTTP THRE—L HTTP codec #1 HTTP IBERIEIRAS, XBERFHEE
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BRI ——BIROAR M OB R AILAZIREL . (RRILABE U RrARRIR S AR R LU e 22 IR IREI R TR S U TIRRY=
FimsiRS[inUiD . XEESIERE, EREml, REG, LIRS HTTP YRR, FrarI—
1, {RESIABEIIRESII.

AT XS EESMANSE, FIUFE— 1 EESRAIHTTPRSS =S, #ian:

o ERIFAMBELN RS S[IRHEERARIBIRARSS (40, Comet)
s FERFEEEERENNATHTHANEERRSS (20, 2/\IH<AIEBE
© BEHEXUHFERERFEDRIERS (10, LEIGBXXHRIER)

s YIRS REEERIHNARTERIUAITHNE=S2E web RS .
I WebSockets LI}
WebSockets 71N E, @WTiEE(5E, £ TCP socket #1., BIZITARITF— Web LSS50 Web RS
e EEITHIE R
WebSocket MY 224 IETF %18 RFC 6455815E .

Netty SLHl 7 RFC 6455 F1—LEMRAIE . 1B521Hio.netty.handler.codec.http.websocketx&FIHEXA941
o

Google Protocol Buffer &

Google Protocol Buffers @HUERSEIl— &880 s SN AvIRE S 2 . B3R ProtobufEncoder #1 Prot
obufDecoder, {ReILUE Google Protocol Buffers 4wi%2E (protoc) £ RAVNEEZEMAZE Netty B9codec SLH
. B52%E “LocalTime” L, XMIFHERENEREFE—HERMEY NEFRRRS TS ANE
Zo

IBEE: BIRIRAAIIREREBI https://github.com/waylau/netty—4—user—gquide—demos
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&4 4

ot

EX—ET, FNNINEFERIAERIMT Netty RIZAIHT . Netty B—MERARLRARIZHT . XTERE
M=&BEm—%& 4 (buffer) , 1®B& (channel) , HEH&EEL (event model ) —PTBRISRAFIEEIEE
EX= MO £ —BRERTENZENITERE, (MEMEEREAEHRERNES SRS

{RATBEXT Netty RIBMAISHILIN B—E 0B TP RIRDIREERED . MIREXM, RFRISNESIFEA] Mz
XX DTSR .

IREE: XIAREFEEFALE G, FEhttps:/github.com/waylau/netty—4—-user—quide/issues#&ial
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Netty SLELBIXINEE

Netty 22— Java NIO EFimiRSS5E51ESS, (FREILIREERMF XM EER, LRSI Find
il . Netty AKfEH T MEERZFFAFFAITREELAN TCP 0 UDP Y socket BRBAIFF A . BZXTF Netty HIZD
0, AL ( Netty 4.x FBF$8RE ) https://github.com/waylau/netty—4-user—guide

TE, HETF Netty RIS —MHIR/NEF

|

JDK 7+
e Maven 3.2.x
* Netty 4.x

* Eclipse 4.x
| mRssi
1EEAIM handler (4bIEEE ) RYSEINFFEE, handler 2 Netty ZEaEFISRALE /O B4R,

SimpleChatServerHandler.java

public class SimpleChatServerHandler extends SimpleChannellinboundHandler<String> { // (1)
public static ChannelGroup channels = new DefaultChannelGroup(GlobalEventExecutor.INSTANCE);

@Override
public void handlerAdded(ChannelHandlerContext ctx) throws Exception { // (2)
Channel incoming = ctx.channel();
for (Channel channel : channels) {
channel.writeAndFlush("[SERVER] - " + incoming.remoteAddress() + " iIA\N");
}

channels.add(ctx.channel());

}

@Override
public void handlerRemoved(ChannelHandlerContext ctx) throws Exception { // (3)
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Channel incoming = ctx.channel();
for (Channel channel : channels) {
channel.writeAndFlush("[SERVER] - " + incoming.remoteAddress() + " BF\n");
}
channels.remove(ctx.channel());
}
@Override
protected void channelRead0(ChannelHandlerContext ctx, String s) throws Exception { // (4)
Channel incoming = ctx.channel();
for (Channel channel : channels) {
if (channel = incoming){
channel.writeAndFlush("[" + incoming.remoteAddress() + "]" + s + "\n");
}else {
channel.writeAndFlush("[you]" + s + "\n");

}

@Override

public void channelActive(ChannelHandlerContext ctx) throws Exception { // (5)
Channel incoming = ctx.channel();
System.out.printin("SimpleChatClient:"+incoming.remoteAddress()+"7£4");

}

@Override

public void channellnactive(ChannelHandlerContext ctx) throws Exception { // (6)
Channel incoming = ctx.channel();
System.out.printin("SimpleChatClient:"+incoming.remoteAddress()+"#&£4&");

}

@Override

public void exceptionCaught(ChannelHandlerContext ctx, Throwable cause) {// (7)
Channel incoming = ctx.channel();
System.out.printin("SimpleChatClient:"+incoming.remoteAddress()+"&&");
/| HEIMEERAERE
cause.printStackTrace();
ctx.close();

1.SimpleChatServerHandler 44i%B SimpleChannellnboundHandler, XL Y ChannellnboundHa
ndlerf#, ChannellnboundHandler {2t T IFZEHMERNEO S E, ABRRULESXESE, TENY
REEHK SimpleChannellnboundHandler ZEMARRE S ELIEO S,

2.&%=7 handlerAdded() BB T xR . BYMNRSBIHWEFRIZFIHEZR, ZFiREY Channel ZAChan
nelGroup¥lz&, FHiBMZIFERFIIEMEFim Channel
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3.Z% 7 handlerRemoved() HHMEG L . BEANRSIHIEIZ Finki Y, ZFimAY Channel #F& Chan
nelGroup %Iz, FEXYIERFRIEMZE PG Channel

4 ZEET channelRead(() E44MES L, BHMNRBZIHEEZEFIHENEEN, BEEEALHMEF KR C
hannel, EHRIREFERIRZ Netty 5.x iRAH, FZE channelRead0() Efpfa ImessageReceived()

5.Z% 1 channelActive() EHIES X, IRSBIHIEIFEIZE i &5
6.2 7 channellnactive() EH44MES X . RS IHKIFEIZ FisAERD

7.exceptionCaught() HHAMESEE2 LI Throwable SRASHIER, BIY Netty BT 10 EiReZ 4 IE
STEACIB AT RO R ERT . EAREPDERT, MRINEERZMICTE TR EILXEA channel 55X
g, AMX N AERGESXSTEBE AN ERENER TERENIL, iR REXAEEZ RIARE—
eSS RIS

D»I:I

I SimpleChatServerlnitializer.java

SimpleChatServerlnitializer FERIENNZ1MHILLIEZER] ChannelPipeline £, 81E%wIE. #f3. SimpleChatS

erverHandler &,

public class SimpleChatServerlnitializer extends
Channellnitializer<SocketChannel> {

@Override
public void initChannel(SocketChannel ch) throws Exception {
ChannelPipeline pipeline = ch.pipeline();

“framer", new DelimiterBasedFrameDecoder(8192, Delimiters.lineDelimiter()));
"decoder", new StringDecoder());

"encoder", new StringEncoder());

'handler", new SimpleChatServerHandler());

pipeline.addLast
pipeline.addLast
pipeline.addLast
pipeline.addLast

= == = =

System.out.printin("SimpleChatClient:"+ch.remoteAddress() +"3&# £");

SimpleChatServer.java

WmE—> main() FHiERERS IR



public class SimpleChatServer {
private int port;

public SimpleChatServer(int port) {
this.port = port;
}

public void run() throws Exception {

EventlL.oopGroup bossGroup = new NioEventlLoopGroup(); // (1)

EventlLoopGroup workerGroup = new NioEventlL.oopGroup();

try {
ServerBootstrap b = new ServerBootstrap(); // (2)
b.group(bossGroup, workerGroup)
.channel(NioServerSocketChannel.class) // (3)
.childHandler(new SimpleChatServerlnitializer()) //(4)
.option(ChannelOption.SO_BACKLOG, 128) /I (5)
.childOption(ChannelOption.SO_KEEPALIVE, true); // (6)

System.out.printin("SimpleChatServer jz3zh 7");

/I 88Eiw O, FHaEWOHRANER:
ChannelFuture f = b.bind(port).sync(); // (7)

/| E15IRSS528 socket X4 o
I FEZNEIFR, XASRE, BRI EARAIRSES .
f.channel().closeFuture().sync();

} finally {
workerGroup.shutdownGracefully();
bossGroup.shutdownGracefully();

System.out.printin("SimpleChatServer XA 71");

public static void main(String[] args) throws Exception {
int port;
if (args.length > 0) {
port = Integer.parselnt(args[0]);
}else {
port = 8080;
}

new SimpleChatServer(port).run();
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}
}

1.NioEventlLoopGroup 2RI/ ORI ER Z &IEHHEIREE, Netty IRIETIFZARBAIEvent oopGrouphy
SCIASRAMBARERIEH . TEXMIFHEA IS 7T — 1 RS IR, FEitt=8E219 NioEventLoopGroup &
WIEF . B MEBEWIUEL ‘boss’ , FSKIBKBRANERE . S NEEWIUML ‘worker’ , FRMEEEMW
BWARYER:, —B ‘boss’ EWEIER, MSIBEEERIEME ‘worker’ E. MIRIEZ D MERIZEEM(E
B, IaMsIEI2L6)32r0 Channel EEFEEMKERT EventLoopGroup HISEIR, HEFLUBISHSHRECRECE
fEfiJA9X R

2.ServerBootstrap@—1as0 NIO RSBRVEENBENER . (R LATEX MRS HEEFER Channel, BERXSE
— P EZFGIEERE, TER2BER MAHATEXFM .

3IXEBERAHEEEANIoServerSocketChannel 28255 E— 1389 Channel Moo A9ER: .

4 XBPNFHNEREE S ARG EBE— I RIEAELEEWAY Channel, SimpleChatServerlnitializer 4¢7&EC
hannellnitializer@—MEARISL RS, BRYBRIZHENERERE— MY Channel, tIFREBEIZIEIN—LE
RRIBZELLUN SimpleChatServerHandler SkECE— M #HY Channel 2t & EXIRAIChannelPipelinekSCHRAY
MLEIER . SIFRVIZFRRIESAY, AIRERIGINESAISLIEERE pipline £, ASIREIXLEZRIIRINEAIE
.

S5ARFLLEEIXEIEER Channel SEMIECESE . BN IEES— 1 TCP/IP BIRSSIG, RLBHEIMRAITFRE s
ocket B9 #uEIELAltcpNoDelay #1 keepAlive . 155% ChannelOptionfFHRIChannelConfigSLIAYHEE
OSAELAUERTEARF ChannelOption F9B— M AHEASIAIR

6.option() 2E#tLENIoServerSocketChannel FBSRZEKIEFRANZEREE . childOption() RIRHERRXEBEServer
ChannelziEIpNiEE, EX M7+t NioServerSocketChannel,

73604, FTRISEHEROARERRS . XBHA N2 L45E T H=8PrE MR LAY 8080 inH . B4
WMEfRETLAZIXIER bind() HAE TR EEBEM ).

! (RELSHTET Netty BIXRSIHER .
| =ris
I SimpleChatClientHandler.java

EFimAIEEtLREER, RERRIERIANESEFTENL KA
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public class SimpleChatClientHandler extends SimpleChannellnboundHandler<String> {
@Override

protected void channelRead0(ChannelHandlerContext ctx, String s) throws Exception {
System.out.printin(s);

I SimpleChatClientInitializer.java

SRS umsAL
public class SimpleChatClientInitializer extends Channellnitializer<SocketChannel> {

@Override
public void initChannel(SocketChannel ch) throws Exception {
ChannelPipeline pipeline = ch.pipeline();

pipeline.addLast
pipeline.addLast
pipeline.addLast
pipeline.addLast

“framer", new DelimiterBasedFrameDecoder(8192, Delimiters.lineDelimiter()));
"decoder", new StringDecoder());

'encoder”, new StringEncoder());

"handler", new SimpleChatClientHandler());

= == = =

SimpleChatClient.java

WmE— main() BiERBESE .

public class SimpleChatClient {
public static void main(String[] args) throws Exception{
new SimpleChatClient("localhost", 8080).run();

private final String host;
private final int port;

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

public void run() throws Exception{
EventLoopGroup group = new NioEventLoopGroup();



try {
Bootstrap bootstrap = new Bootstrap()
.group(group)
.channel(NioSocketChannel.class)
.handler(new SimpleChatClientInitializer());
Channel channel = bootstrap.connect(host, port).sync().channel();
BufferedReader in = new BufferedReader(new InputStreamReader(System.in));
while(true){
channel.writeAndFlush(in.readLine() + "\r\n");
}
} catch (Exception e) {
e.printStackTrace();
}Hinally {
group.shutdownGracefully();

| B

561517 SimpleChatServer, BELUE{TZ4 SimpleChatClient, &=HI&HANSAAREEN T

B Console 52

SimpleChatServer [Java Application] C\Program Files'JavaljreT\bin\javaw.exe (20158F2F28H F410:21:29)
SimpleChatServer =&T

SimpleChatClient:/127.8.8.1:56028 2%

SimpleChatClient:/127.8.8.1:56828=5

SimpleChatClient:/127.8.08.1:568465%

SimpleChatClient:/127.8.8.1:56846%3

& console 32

SimpleChatClient [Java Application] C\Program Files\Java\jreT\bin\javaw.exe (2015F2F 280 TF10:21:39)
[SERVER] - /127.9.8.1:56048 o)

C

[you]l®ss. ﬁm.waylau.cnm
[/127.8.8.1:56846]en,I am fine,thank you Way
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&l Console 2

SimpleChatClient [Java Application] C\Program Files\Java\jre?\bin\javaw.exe (2015F2F28H FF10:21:43)
[/127.8.0.1:560828 |#2F. www.waylau.com

en,I am fine,thank you Way

[youlen,I am fine,thank you Way

| g
Whttps://github.com/waylau/netty-4—-user—guide—demosH simplechat
2%

Netty 4.x FP$8Rahttps://github.com/waylau/netty—4-user—guide
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Netty SCHl WebSocket BilXIhaE

E—RFEATBNetty BURSEIL T —1 Java BIXFZER ( Whttp://www.waylau.com/netty—chat/ ) . BE, Ail
Zf &L, DN WebSocket RIS, FEALIENSGEREHITXARIX,

|

e JDK 7+
e Maven 3.2.x
* Netty 4.x

* Eclipse 4.x

I WebSocket

WebSocket @iF “Upgrade handshake (FHRIEFE ) 7 MARERI HTTP SKHTTPS 4 WebSocke
to EI, (A WebSocket BIN FIREFSIALRLL HTTP/S FHE, AREHITHE . FEHARHMREE S XFRE REUR
FEAMNE; ELEESEEY, s —MEE URL #H15KEY .

FERARINAS, = URLIERLEL “/ws” L55RAT, FlIAFRMIKIIWebSocket. BN, ARSSZISERERLY
HTTP/S. —BFRiEESERIIWebSocket {EiIEEIE.

BIRS=ZENT:



HTTP

| / |
RN
Client
Server
—o* [0
{"_::_‘:_r s
S — # l-m' Serve via
T "i&tlmi’*i\.% HTTP
WebSocket
handshake viaHTTP
Serve via
Websockets
WebSockets

1.5 P/ AP EERIRS 2EF ISR

2.HTTP i&kmumak WebSocket FH&EF

3RS HRLIBFTEE i/ AR

4.MBRz URI “/” 91K, ERIBOA html TUE
5.41R5ERIZ URI “/ws” , 4t WebSocket FIEF

6. FHRIEFTME , 81T WebSocket &ZIZHITHE
| mRssim

LEERAIIMAAIE HTTP 15KAYSTELFHA

% 4 Z Others Eifth | 50
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| a2 HTTP i3k
I HttpRequestHandler.java

public class HttpRequestHandler extends SimpleChannelinboundHandler<FullHttpRequest> { /1
private final String wsUri;
private static final File INDEX;

static {
URL location = HttpRequestHandler.class.getProtectionDomain().getCodeSource().getlLocation();
try {
String path = location.toURI() + "WebsocketChatClient.html";
path = Ipath.contains("file:") ? path : path.substring(5);
INDEX = new File(path);
} catch (URISyntaxException €) {
throw new lllegalStateException("Unable to locate WebsocketChatClient.ntml", e);

}

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

@Override
public void channelRead0(ChannelHandlerContext ctx, FullHttpRequest request) throws Exception {
if (wsUri.equalsignoreCase(request.getUri())) {

ctx.fireChannelRead(request.retain()); 112
}else{
if (HttpHeaders.is100ContinueExpected(request)) {
send100Continue(ctx); 113
}

RandomAccessFile file = new RandomAccessFile(INDEX, "r");//4

HttpResponse response = new DefaultHttpResponse(request.getProtocolVersion(), HttpResponseStatus.OK);
response.headers().set(HttpHeaders.Names.CONTENT_TYPE, "text/html; charset=UTF-8");

boolean keepAlive = HttpHeaders.isKeepAlive(request);
if (keepAlive) { 115

response.headers().set(HttpHeaders.Names.CONTENT _LENGTH, file.length());
response.headers().set(HttpHeaders.Names.CONNECTION, HttpHeaders.Values.KEEP_ALIVE);
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}

ctx.write(response); 116

if (ctx.pipeline().get(SsIHandler.class) == null) {  //7
ctx.write(new DefaultFileRegion(file.getChannel(), 0, file.length()));

}else{
ctx.write(new ChunkedNioFile(file.getChannel()));
}
ChannelFuture future = ctx.writeAndFlush(LastHttpContent. EMPTY_LAST_CONTENT); /18

if (IkeepAlive) {
future.addListener(ChannelFuturelListener.CLOSE); /19
}

file.close();

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

}

@Override
public void exceptionCaught(ChannelHandlerContext ctx, Throwable cause)
throws Exception {
Channel incoming = ctx.channel();
System.out.printin("Client:"+incoming.remoteAddress()+"&&");
/| HEIMEEM R IERE
cause.printStackTrace();
ctx.close();

1.9 SimpleChannellnboundHandler FBF4t2 FullHttpRequestiZ&

2. 0NREKE WebSocket F4, 1E185|AIT#EE (RE ) FEKEEELTE ChannelPipeline HAI T Chan

nelinboundHandler

3.4MEEFFE HTTP 1.189 00 Continue" 153

4 EEVBAIARY WebsocketChatClient.html T
5.#ir keepalive REEIEKRLEMR

6.5 HttpResponse 2% Fif
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7.5 index.ntml E1ZFi%, i SsiHandler &7 ChannelPipeline SRiRERER DefaultFileRegion 2
ChunkedNioFile

8. 5#mIFE LastHttpContent EIZ %, tRiCIIN TR
9.4NR keepalive iRBER, HEHKAT, XHF Channel
HttpRequestHandler 7 FEJU4E,

o WRZ HTTP BEREAIZERIURI “/ws” , A FullHttpRequest £ retain(), @S fireChannel
Read(msg) &% T— ChannellnboundHandler. retain() %29, EA channelRead() 5B5%
&, E=AA FullHttpRequest EAY release() RBEMER R, (1B2EHAI5%EEIAY SimpleChannelinbo
undHandler TEEE6EHITIE )

o WREFIHAIZA HTTP 1.1 L2 “Expect: 100—continue” , &% “100 Continue” HINERL .

o 7 g ER, 5 HitpResponse IREILEEFin. iF&, XEf= FullHttpResponse, M—RIRM
BIEE—E0 . EAh, BAIRER writeAndFlush() TEIXE - X RERETK -

s WMRSBEINEEAES, BEREGRAKIOMEATLLZEIIZE index.html BIRNEE— DefaultFileRegion
S, XEFBTEICRIITER . EFXNERE, HeE, FEEREE—1 SslHandler £ ChannelPi
peline A, 54h, FiIER ChunkedNioFile,

» 5 LastHttpContent kiriclafAY4ER, HEIEE

o WRARER keepalive , i#I0 ChannelFuturelListener 2l ChannelFuture SIREEBAN, FXFAE
2, 5, XBER(IER writeAndFlush() ERIFFIELBIBHIEE.

I A8 WebSocket frame
WebSockets & “ti” BERAZEHIE, EhE—NMMLERT—NEERN—ED . — 1M REREERLRIBETS

M, WebSocket "Request for Comments" (RFC) X T 75 AREAY frame; Netty 44018 N &M= T —
N POJO L, MFAINIEFREB(FR TEA MESEE:

CloseWebSocketFrame

PingWebSocketFrame

* PongWebSocketFrame

TextWebSocketFrame

EIXBEHNREERRIME TextWebSocketFrame, Eftth9&H WebSocketServerProtocolHandler Bz
QhEE,



TEMRERESRT ChannellnboundHandler &2 TextWebSocketFrame, ERFtEISIRERTE ChannelGroup
FREFEIERIRY WebSocket i&EE

TextWebSocketFrameHandler.java

public class TextWebSocketFrameHandler extends
SimpleChannelinboundHandler<TextWebSocketFrame> {

public static ChannelGroup channels = new DefaultChannelGroup(GlobalEventExecutor.INSTANCE);

@Override
protected void channelRead0(ChannelHandlerContext ctx,
TextWebSocketFrame msg) throws Exception {// (1)
Channel incoming = ctx.channel();
for (Channel channel : channels) {
if (channel = incoming){
channel.writeAndFlush(new TextWebSocketFrame('[" + incoming.remoteAddress() + "]" + msg.text()));
}else {
channel.writeAndFlush(new TextWebSocketFrame("[you]" + msg.text() ));

@Override
public void handlerAdded(ChannelHandlerContext ctx) throws Exception { // (2)
Channel incoming = ctx.channel();
for (Channel channel : channels) {
channel.writeAndFlush(new TextWebSocketFrame("[SERVER] - " + incoming.remoteAddress() + " i0A");
}
channels.add(ctx.channel());
System.out.printin("Client:"+incoming.remoteAddress() +"i0A");

@Override
public void handlerRemoved(ChannelHandlerContext ctx) throws Exception { // (3)
Channel incoming = ctx.channel();
for (Channel channel : channels) {
channel.writeAndFlush(new TextWebSocketFrame("[SERVER] - " + incoming.remoteAddress() + " EFF"));
}
System.out.printin("Client:"+incoming.remoteAddress() +'&FF");
channels.remove(ctx.channel());

@Override
public void channelActive(ChannelHandlerContext ctx) throws Exception { // (5)
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Channel incoming = ctx.channel();
System.out.printin("Client:"+incoming.remoteAddress()+"E4:");

}

@Override

public void channellnactive(ChannelHandlerContext ctx) throws Exception { // (6)
Channel incoming = ctx.channel();
System.out.printin("Client:"+incoming.remoteAddress()+"##4:");

}

@Override
public void exceptionCaught(ChannelHandlerContext ctx, Throwable cause)
throws Exception {
Channel incoming = ctx.channel();
System.out.printin("Client:"+incoming.remoteAddress()+"&&");
/| HEIMEEM R IERE
cause.printStackTrace();
ctx.close();

}

1. TextWebSocketFrameHandler #&%B SimpleChannellnboundHandler, X MNZESEI T Channellnboun
dHandler£20, ChannelinboundHandler {2t TIFZEMHMERNIZO XA, RERUUESEXY %, IE
YUY REEH#E SimpleChannellnboundHandler EMAR/RE S ELWEOS X,

2.7&% s handlerAdded() BT X . BEMNRBIHWEIFAIZ PIHERZRT, ZFikAY Channel A Chan
nelGroup?lz&d, F@ExNZIEFAEME=Fim Channel

3.Z% 7 handlerRemoved() EEHLIES X, BRAMNRSBIRILEIZFiGErFRT, ZFiwHEY Channel #B& Chan
nelGroup %Iz, FHEXNZIZEFAIEMZFim Channel

4 ZEE T channelRead0() E44MES L, BHMNRBZIHEAEZEFIHENEEN, BEEEALHMEF KA C
hannel, EHRIREFERIRZ Netty 5.x iRAH, FZE channelRead0() Efpfa ImessageReceived()

5.2 %7 channelActive() SHHEAIES X, RS IHGIFEIZ s &5
6. T channellnactive() H4AMESS % . IRSiFMIFRIZE P iHAER

7.exceptionCaught() HHAMESE2 LI Throwable SRASHIER, BIY Netty BT 10 EiReZ 4L IE
STEAMIB AT RO R SRS . EAREDERT, MRINEERIZMICTE TR BEILXEA channel X4
g, AMX AR ES RS TEREARSENER FERENZH, (iR sHBEXAERE sIRE—
eSS RIS

D»I:I
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FESERT TextWebSocketFrameHandler {Y/E T U4

« HWebSocket SHEFIHEHKINEFHE, BIBEANSEZE] ChannelGroup F89 Channel SRIBXIFFEIE
BHERIE, SARRINET Channel E) ChannelGroup

o UNERIFUE TextWebSocketFrame, B retain() , FEBES. RIFHEI ChannelGroup, {EEFEIEER
WebSocket Channel &8giEIEIE . FILAET—HE, retain() %R, EAY channelReadO ( ) iR[E]
Bt, TextWebSocketFrame BY5|HITENEE R . HFFABIRIEERSERY, writeAndFlush() ATBESTELL
[E5ER%, BIIABLECRIBBITHAISIA.

T Netty &METERARBSDINEE, ME—F FROFLMNMAEZMAIZ M ChannelPipeline 58— EIZAIHHY

Channel , EiX—g, FIIEE—Channelinitializer

I WebsocketChatServerlnitializer.java

public class WebsocketChatServerlnitializer extends
Channellnitializer<SocketChannel> { /1

@Override
public void initChannel(SocketChannel ch) throws Exception {//2
ChannelPipeline pipeline = ch.pipeline();

pipeline.addLast(new HttpServerCodec());
pipeline.addLast(new HttpObjectAggregator(64*1024));
pipeline.addLast(new ChunkedWriteHandler());
pipeline.addLast(new HttpRequestHandler("/ws"));
pipeline.addLast(new WebSocketServerProtocolHandler("/ws"));
pipeline.addLast(new TextWebSocketFrameHandler());

}
}

1.3 Channellnitializer
2.0 ChannelHandler % ChannelPipeline

initChannel() &% & ChannelPipeline FEFE#FIEMEY Channel, 2 EHFEM  ChannelHandler,
I WebsocketChatServer.java

WE—1> main() 73R BRI .



public class WebsocketChatServer {
private int port;

public WebsocketChatServer(int port) {
this.port = port;
}

public void run() throws Exception {

EventlL.oopGroup bossGroup = new NioEventlLoopGroup(); // (1)

EventlLoopGroup workerGroup = new NioEventlL.oopGroup();

try {
ServerBootstrap b = new ServerBootstrap(); // (2)
b.group(bossGroup, workerGroup)
.channel(NioServerSocketChannel.class) // (3)
.childHandler(new WebsocketChatServerlnitializer()) //(4)
.option(ChannelOption.SO_BACKLOG, 128) /I (5)
.childOption(ChannelOption.SO_KEEPALIVE, true); // (6)

System.out.printin("WebsocketChatServer Bz 7");

/I 88Eiw O, FHaEWOHRANER:
ChannelFuture f = b.bind(port).sync(); // (7)

/| E15IRSS528 socket X4 o
I FEZNEIFR, XASRE, BRI EARAIRSES .
f.channel().closeFuture().sync();

} finally {
workerGroup.shutdownGracefully();
bossGroup.shutdownGracefully();

System.out.printin("WebsocketChatServer & 7");

public static void main(String[] args) throws Exception {
int port;
if (args.length > 0) {
port = Integer.parselnt(args[0]);
}else {
port = 8080;
}

new WebsocketChatServer(port).run();
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}
}

1.NioEventlLoopGroup 2RI/ ORI ER Z &IEHHEIREE, Netty IRIETIFZARBAIEvent oopGrouphy
SCIASRAMBARERIEH . TEXMIFHEA IS 7T — 1 RS IR, FEitt=8E219 NioEventLoopGroup &
WIEF . B MEBEWIUEL ‘boss’ , FSKIBKBRANERE . S NEEWIUML ‘worker’ , FRMEEEMW
BWARYER:, —B ‘boss’ EWEIER, MSIBEEERIEME ‘worker’ E. MIRIEZ D MERIZEEM(E
B, IaMsIEI2L6)32r0 Channel EEFEEMKERT EventLoopGroup HISEIR, HEFLUBISHSHRECRECE
fEfiJA9X R

2.ServerBootstrap@—1as0 NIO RSBRVEENBENER . (R LATEX MRS HEEFER Channel, BERXSE
— P EZFGIEERE, TER2BER MAHATEXFM .

3IXEBERAHEEEANIoServerSocketChannel 28255 E— 1389 Channel Moo A9ER: .

4 XBPNFHNEREE S ARG EBE— I RIEAELEEWAY Channel, SimpleChatServerlnitializer 4¢7&EC
hannellnitializer@—MEARISL RS, BRYBRIZHENERERE— MY Channel, tIFREBEIZIEIN—LE
RRIBZELLUN SimpleChatServerHandler SkECE— M #HY Channel 2t & EXIRAIChannelPipelinekSCHRAY
MLEIER . SIFRVIZFRRIESAY, AIRERIGINESAISLIEERE pipline £, ASIREIXLEZRIIRINEAIE
.

S5ARFLLEEIXEIEER Channel SEMIECESE . BN IEES— 1 TCP/IP BIRSSIG, RLBHEIMRAITFRE s
ocket B9 #uEIELAltcpNoDelay #1 keepAlive . 155% ChannelOptionfFHRIChannelConfigSLIAYHEE
OSAELAUERTEARF ChannelOption F9B— M AHEASIAIR

6.option() 2E#tLENIoServerSocketChannel FBSRZEKIEFRANZEREE . childOption() RIRHERRXEBEServer
ChannelziEIpNiEE, EX M7+t NioServerSocketChannel,

73604, FTRISEHEROARERRS . XBHA N2 L45E T H=8PrE MR LAY 8080 inH . B4
WMEfRETLAZIXIER bind() HAE TR EEBEM ).

HKE! (RELE5Em 7 ET Netty BIRIRSIRER o
| =ris

EREFR resources BRE T, 18— WebsocketChatClient.html TRESR{EAZ P



I WebsocketChatClient.html

<IDOCTYPE html>
<htmI>
<head>
<meta charset="UTF-8">
<title>WebSocket Chat</title>
</head>
<body>
<script type="text/javascript">
var socket;
if ('window.WebSocket) {
window.WebSocket = window.Moz\WebSocket;
}
if (window.WebSocket) {
socket = new WebSocket("ws://localhost:8080/ws");
socket.onmessage = function(event) {
var ta = document.getElementByld('responseText');
ta.value = ta.value + "\n' + event.data
I3
socket.onopen = function(event) {
var ta = document.getElementByld('responseText');
ta.value = "EEFE!";
I3
socket.onclose = function(event) {
var ta = document.getElementByld('responseText');
ta.value = ta.value + "= <A";
I3
}else{
alert("RAYREEEA 374 WebSocket! ");

function send(message) {

if ('window.WebSocket) {
return;

}

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

}else{
alert("ERZBITRE.");

}
</script>



<form onsubmit="return false;">

<h3>WebSocket BIXE: </h3>

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

<br>

<input type="text" name="message" style="width: 300px" value="Welcome to www.waylau.com">

<input type="button" value="4&IXEE" onclick="send(this.form.message.value)">

<input type="button" onclick="javascript:document.getElementByld('responseText').value="" value="E=HIXIicRE">
</fform>

<br>

<br>

<a href="http://www.waylau.com/" >EZHIF51HE www.waylau.com</a>
</body>
</html>

ZEELVRER, RAEIAR,
| B3

551517 WebsocketChatServer, BTHZNAISEERESLIZ ) & FiniAa http:/localhost:8080

- [8 Markers [ Properties 4 Servers [B2 Snippets S Progress < Search B Console i 1]

WebsocketChatServer [Java Application] CiProgram Files (<860 Java\jdk1.7.0_06\binYjavaw.exe (20158FE3H 26 T4547:28)
websocketChatserver BE]T
Client:/127.8.0.1:5352500A

client:/127.8.8.1:535250F4k -
client:/127.8.8.1:53526004 Pl | &
Client:/127.8.0.1:535267E4% e
Client:/127.0.0.1:53527/ A _f http:/ilocalhost:E080 ¥ &2 ‘ B <t P
Client:/127.8.8.1:5352771%%
s WebSocket MK =
WebSacket Chat + —

- : | FEHE!

& | https/localhostE080 [SERVER] - /127.0.0.1:53527 A0A

[A127.0.0, l:5§527]Welcome to www, waylad., com

] Lroulen . 57U, BH4HE i
WebSocket MK [/127.0. 0. 1:53627 R EESH;

EEHE!

[voulWelcome to wew, waylau. com
[/127.0.0.1:53526]en . 3700~ H8H#R
[youl A EEZSHE

en . HFIB BHBR | BEE8 | | BxPERLE |

E% M?'L%ﬂ‘ﬂﬂ v, waylau. com

II TEESH | zE | | g=0ERE | _
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| g

Whttps://github.com/waylau/netty—4-user—guide—demosH websocketchat

2% Netty 4.x FBP$8REahttps://github.com/waylau/netty—4-user—quide Netty SEE;(¥588)https://github.co

m/waylau/essential-netty—in—action



EZ(EREE

http://wiki.jikexueyuan.com/project/netty—4—-user—guide/
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