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The Problem |7 @

SXR, BNERAEAMN N BRRFESHE £ X BEEERN, i, BnaEFEE—DHTTP
& pimERM web R 523 L EVER, =& @it web IR % mIT— Nz 2098 A,

M, BeHE—MEAN BN R B RIFNHEFIR, LOBRNTEER—NE
FARY HTTP BR 428 R IBA M. & FoEFLUIRER e ER, thiNEmE R Me NFEs

B BNBEE—NSERICHI SR IB—LERM R, FIINIRETEEE £ o —Meb THY
Ajax BIEIR i . BIERERNER A £ Hhes, MEEZTUEC R TR — DRI
W UR AR 52 AR TE K.
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The Solution &£

Netty &—MRAE asynchronous event-driven (RFEM4k5) ML BAER, 28— 1A
LURZRTF % =mtEge. B SEM IR %23 » i

#A)iE3, Netty 22— NIO & P imbR 4254228, R © T LURE i £ 1 FF 4 M % A
F, LEInBR %23F0% P imBIthil. Netty KX &1L T MR 4 2 #2040 TCP #1 UDP B9
socket AR % B9FF 4 .

“RBFN G 2" HARKRE L AEFRBE A £ P FMEEEN P&, Netty 82— a/0% i+ HIE
R, eMFZHNEZ PRI T RBZH2L0M FTP, SMTP, HTTP, #%Z#HIFET
XAME %L E L, Netty B2 BRINHIHREI— N AR EARREENFIHIR TR 2 F % B9
G2, =MERE BEM.

LA O E 24 AEMHN— SRR ERBERBSEREN® Y, FALURETRER ) E
Netty FIEMHAREZ &, BEERMZ Netty B9 Z %+, Netty MFFIETL A B #1127 B
PR RIFN APl AR Mm% it. IERE A Netty W25 HER, FiLEBUazMmtth %
A FFEMA Netty,
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AZEE 2 Netty IR0 SR A, Bt 4 20RGIFMRIEREANT. HRiETAES, Ry LR
FA Netty BEH—1NE » imF1R %250

WRARIEZR 5] Bt R E % “top-down (BTMAT) 7, IREIEFTEEMETE (Architectural
Overview (Z2# 2 %) » FHiR, AEBOERXE,



Before Getting Started FF15 2 Bil

FEzTAZEROIZE, FTEHS  RITHRE Netty LA% JDK 1.6 StUL ERRA, ZHARAI Netty
EX T8, BITTF# JDK,

HinAEY AR, RAgERxEXEBRRE, XTXEXMNEmNEREESE APl 388
XH, AT HE, FEXETEREIN : ZFMIWKHE—NELB APl 388, 158, 0
REEMERER. EZFEE 2B REEMATFIE N ER# X, A2id 34 BNetty#t
X,

BEE  ARBREEMEE N, 1Ehttps//github.com/waylau/netty-4-user-guide/issuesi g
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Writing a Discard Server M uFHAR 4 23

tH E& & 28R 2 Hello, World!' 12 DISCARD(HIFE % )o XM UFEHFERILE
BB, A A k.

# T 23 DISCARD #i, RRFERIEFTAKEIFIEIE, ;L 1M handler (IE2R) B9
AFFHR, handler 28 Netty AR /0 EHHY,

import io.netty.buffer.ByteBuf;

import io.netty.channel.ChannelHandlerContext;
import io.netty.channel.ChannelInboundHandlerAdapter;

/**
* % IBRR %44k channel.
*/
public class DiscardServerHandler extends ChannelInboundHandlerAdapter { // (1)

@Ooverride

public void channelRead(ChannelHandlerContext ctx, Object msg) { // (2)
/7 BRERM £ FIREBIREIE
((ByteBuf) msg).release(); // (3)

}

@Override

public void exceptionCaught(ChannelHandlerContext ctx, Throwable cause) { // (4)
// BHEARERR N EE
cause.printStackTrace();
ctx.close();

1.DiscardServerHandler ¢ B ChannellnboundHandlerAdapter, XNE 23T
ChannellnboundHandleri 0, ChannellnboundHandler 124t 7 4% E4 L B O X,
MEMRATUBEXERZE, ERRRFE4A ChannellnboundHandlerAdapter % AR Z4R
BeEsaEOAE,

2XBHMNBET chaneIRead() EHRBERE, BEMNE PmEREEFHNEES, X 1MNAESR
EREER et AR, xNMEIFh, KRENESRN £ ERE ByteBuf

3.% 7 %3 DISCARD #hil, KR IBRIBAREMEZEZENESE, ByteBuf 2— 1 35IH i+
AR, XN RG B A release() HERZEN, #ielFRIBSMNR & ERNIE £%
B2 IBRMBI A xR, B, channelRead() FEZ AFME TEAYX R -


http://tools.ietf.org/html/rfc863
http://netty.io/4.0/api/io/netty/channel/ChannelInboundHandlerAdapter.html
http://netty.io/4.0/api/io/netty/channel/ChannelInboundHandler.html
http://netty.io/4.0/api/io/netty/buffer/ByteBuf.html

@Override

public void {
try {

}

finally {
ReferenceCountUtil.release(msg);

4.exceptionCaught() EH B HER L M Throwable st RF =#AH, BEIH Netty BHTF 10
HiRNERIBRTELEEHMENZEE R, ERATIBERT, HBErNEELZBLZ TR
FEIEX#M channel X M1E, AMXPNAENLREARRABIFRAFENERTEAR
EAI 23, LEAIRETREARTER M AT L X — D452 B8 A R H R

BEIAIE—tIEE R4, FiB2 20T DISCARD R4 2380 —¥IhEE, M THEEHRE—
A main() 7753 & 3 R % iwHY DiscardServerHandler,

import

import
import
import
import
import
import
import

/**

io.

io.
io.
io.
io.
io.
io.
io.

netty.bootstrap.ServerBootstrap;

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;

* AFEAs AREIE

*/

public class DiscardServer {

private int port;

public DiscardServer(int port) {

this.port = port;

public void run() throws Exception {
EventLoopGroup bossGroup = new NioEventLoopGroup(); // (1)

EventLoopGroup workerGroup = new NioEventLoopGroup();
try {

ServerBootstrap b = new ServerBootstrap(); // (2)
b.group(bossGroup, workerGroup)
.channel(NioServerSocketChannel.class) // (3)
.childHandler (new ChannelInitializer<SocketChannel>() { // (4)
@Override
public void initChannel(SocketChannel ch) throws Exception {
ch.pipeline().addLast(new DiscardServerHandler());



}

1)
.option(ChannelOption.SO_BACKLOG, 128) // (5)

.childoption(ChannelOption.SO_KEEPALIVE, true); // (6)

// wEMRO, FrARE R B
ChannelFuture f = b.bind(port).sync(); // (7)

// EFR%%  socket X1 .
/7 ERANBIFH, BFRRE, BIRETLUIHEM K A IRIAR 485,
f.channel().closeFuture().sync();

} finally {
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 BARKXIBI/ORIENS XTZ2EH1Er3E, Netty R T #Z2AEMW
EventLoopGroup B2 s SR K B AEB £ 4. X NMIFARBEM R T — MR % mBY 5
E tb =B 214 NioEventLoopGroup & # &, F—1 2 B#H U boss’, FHEH%H&L.EEEI’Jé
B, S0 2BHWU i worker, FARKXIBE 2 HIENREEE, —Bboss'EKREI £, e
£ 3%E REME'worker £, tNAIFIEZ DN ARES2BKER, WMABLSEIE 2 628N
Channel EERFEE K # T EventLoopGroup B9z 3, FEALUE T #EREREE M 118K
£

ZServerBootstrap == N E#H NIO BR&BI4BI B4 £, RAIUEX MRS PEESER
Channel, (HEEZXR2—1ME £ EBitiE, ERZBERTHRHAFTEEXHM.

3.x BEMIBEMA NioServerSocketChannel % 3353 B8—NETHY Channel 204l 30 3 &
B %,

4 X BHNEHRLRIE L 2 BERWARLE-IMRENE 2EIWH Channel, Channellnitializer 2
— MR IR £, B MNEEENFEREEE — TR Channel, AR T IGHN—LE

238 % b fNDiscardServerHandler EEEE —MNETHY Channel =& H xf 5 B9ChannelPipeline

KR AR, SIFNERTHNE &ut, ABERRBINESMLIE £ F pipline £, A
R EEL LBGFMEMNE L


http://netty.io/4.0/api/io/netty/channel/nio/NioEventLoopGroup.html
http://netty.io/4.0/api/io/netty/channel/EventLoopGroup.html
http://netty.io/4.0/api/io/netty/channel/Channel.html
http://netty.io/4.0/api/io/netty/bootstrap/ServerBootstrap.html
http://netty.io/4.0/api/io/netty/channel/socket/nio/NioServerSocketChannel.html
http://netty.io/4.0/api/io/netty/channel/ChannelInitializer.html
http://netty.io/4.0/api/io/netty/channel/ChannelPipeline.html

5/RAT L% BEix BHEER Channel £ NELES . FAEEE—NTCP/IP BIBR 4w, Eik
F A5 % B socket BB Hit 57 b #iltcpNoDelay #1 keepAlive, i5%£# ChannelOption 1
3B ChannelConfig 52 31 B93% O ST LAEEL BT LAzt ChannelOption B9 — 4N ABEEI A 37,

6./R%3F it option() #1 childOption() =& ? option() 24 NioServerSocketChannel B 3%
Yook sk 3%, childOption() 2Rt HAREE ServerChannel IZINEIM:E R, EX/NMF
Rt 2 NioServerSocketChannel,

7.8k, PTHMEHEmOREEHRS. XBEHRMNENFLEE TVSEMERF LM
8080 tim [, HAMIEIRATLUL RA M bind() HEET AR E ML),

RE | RE2RALMTER T FE—DET Netty BIIR 4 IRT2F.


http://netty.io/4.0/api/io/netty/channel/ChannelOption.html
http://netty.io/4.0/api/io/netty/channel/ChannelConfig.html
http://netty.io/4.0/api/io/netty/channel/socket/nio/NioServerSocketChannel.html
http://netty.io/4.0/api/io/netty/channel/ServerChannel.html

Looking into the Received Data & B ZI8Y
iE

REBRMNEZ2HEHRBNE—NTERSE BNBENX—THREENTEIT, REEH
MR EEH telnet 95, B0, RALUERSITLEH# A telnet localhost sese & HAth %
RISH,

B BTER: CAWindows!system 32 crmd.exe =

osoft Windows [hRS 6.1.76811] .
F—'ﬁ'_ﬁ {c> 280? Microsoft Corporation. 'l%"%ahﬁ_ﬁ-fﬂ_f'l o

m » |

C:lsers~Administrator>telnet localhost 8888

B Telnet localhost |__':'_||_@|
o

WU . WAy lauw.co m

AMBMNEARX TR IHBIESEITT 2 ?2F L EHRNBARE, EAtE— discard AR
%, RBRAARTESREMN AR, A TieBAMNAREEET/EW, ;EHMNENR %R
EREITHHMERERE T 2.

124 3& channelRead() /AR EHRIBEMZEW A R A A, EFMNBR—LR2LE
DiscardServerHandler # #J channelRead() 73 7%,



@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();

}
} finally {

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

1. X MEMBEFRE R LT 1
#y:System.out.printin(in.toString(io.netty.util. CharsetUtil.US_ASCII))

2.30%&, RELEX B8 in.release().
INRIRERELT telnet iR, RESBIRFHITEIE T ATEIREIRGE R,

[Z1 Markers T Properties 4 Servers [ Snippets 53 Progress < Search & Console 22 L]

DiscardServer [lava Application] CA\Program Files (x86)\Javaljdk1.7.0_08\binyjavaw.exe (20155F2H11H F43:51:3
welcome to wwiw.waylau.comB

BN Telnet localhost = = |[=

vwelcome to www.waylauw.com

SeEfdiscard serverfX s M7E T io.netty.example.discard & T H.

3EE  BlRhRAB R BIR A8 W, hitps:/github.com/waylau/netty-4-user-quide-demos
D] com.waylau.netty.demo.discard a2



http://netty.io/4.0/xref/io/netty/example/discard/package-summary.html
https://github.com/waylau/netty-4-user-guide-demos

Writing an Echo Server B 5 &R % 25

BIERI AL, B REBWEITEE, BEXEMEAMNA L, ATT— MRS IEEERS—D
HERER AR, iLBAFEDEHE ECHO il A THE— DA EERLE £, X
S SHEM I EIEER 2R B — 1 v R,

#0 discard server ME— AR ZIBIELL Z BT 47152 ;LB channelRead() /%, REIFTARIEK
EEARITENFERBUERRHIS EMF 5, AL, FEI8 channelRead() AEERINT :

@override

public void {
ctx.write(msg);
ctx.flush();

1. ChannelHandlerContext st RIZHE T i+ %121, HIREES AL % RFE M 1/0 BHFE
. XBIHMAAT write(Object) FiERZEFHMBHEZIMEEE A, #EETETF
DISCARD W FH M F & B EMERIFER, X2R N HAFE AR K Netty B2 3K
(RE=3 G

2. ctx.write(Object) AEAFARFEHEEAR@EE £, MEL T THRE, MEEAA
ctx.flush() T /ERIBZ AP EHIERITia . HNEMATLURER 8
cxt.writeAndFlush(msg) LAk ElI[E 4 Y B 8,

INRIRE—IRELT telnet 84, MMEREIRFH L E—MREZ 2 EBER.
SEEMechofR IR B IE T io.netty.example.echo® FH,

#FEE  BlEhRAMI5 BR8N hitps:/github.com/waylau/netty-4-user-quide-demos
D] com.waylau.netty.demo.echo 2T


http://tools.ietf.org/html/rfc862
http://netty.io/4.0/api/io/netty/channel/ChannelHandlerContext.html
http://netty.io/4.0/xref/io/netty/example/echo/package-summary.html
https://github.com/waylau/netty-4-user-guide-demos

Writing a Time Server 5 & 8 iR % 25

EXNEDWEZ A ILZE TIME $hile MZBIMFFARRMNEEREZEMF Rt %
E—PNERMHEBHECER, HFE—BEERE L EMKILAX &K, EXNMIFH, REF
SR L E—IEE, ABESTHRE X5,

R A BAGRBBEMZEREINEE MREEEEBEHOUELE—NER, FILLREMNT
Beff F channelRead() 577, REMMZE, HMNFEEESE channelActive() A&, THEHF
EXAHRNEA :

public class TimeServerHandler extends ChannelInboundHandlerAdapter {

@Override
public void channelActive(final ChannelHandlerContext ctx) { // (1)
final ByteBuf time = ctx.alloc().buffer(4); // (2)
time.writeInt((int) (System.currentTimeMillis() / 1000L + 22068988800L));

final ChannelFuture f = ctx.writeAndFlush(time); // (3)
f.addListener (new ChannelFutureListener() {

@override
public void operationComplete(ChannelFuture future) {
assert f == future;
ctx.close();
}
) /7 (4)
}
@Ooverride

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

1.channelActive() F/EN ST A BFEIH B AL #TRENFAR. B rBNEXNA
EBFTR— MR LA A 32 B HCE R MmETE,

2AHATRE—THIER, BNBEZEPR—1MEEXNMERENFTHNE S, AABNEEEA—
N2 MEH, ALEBENFE—NEDVBLANFHH ByteBuf, @it
ChannelHandlerContext.alloc() 52—/ HRIHIByteBufAllocator, SRR BE—HFTHI % A,

BHEAR—HBNBFERE —THEIFICER. BRF %, flip T2 ? EHMNEM NIO %
EH Rt A28 A java.nio.ByteBuffer.flip() =3 ? ByteBuf  FRLUE B X NAER A B A NME
#, =t R IRE— xR BigE. HIRMA ByteBuf EEAKEN e ZE R4 RS TS


http://tools.ietf.org/html/rfc868
http://netty.io/4.0/api/io/netty/buffer/ByteBuf.html
http://netty.io/4.0/api/io/netty/buffer/ByteBufAllocator.html

@, R siEHBIREIRAE Tk, niEHREIMERHREI 2 HNRKRTBEHFEML
R

tbagiEsk, NIO ZhiF R BRHE—ME 2N ARKTELEERTHNFBIEE, BRIEIRA
A flip A&, HIR=2AA flip AEME & EBIBRE 42 BIEWH L %, RRFBARE,
BN — MR RS L ETE Netty £, EABMHTFARNRELBEETRANES. Fexn
BHNEAAER LTI EIEENNES, RBARE2 B —MEEHEA fip WA

BH—PREEFTEMRZ ChannelHandlerContext.write() (F1 writeAndFlush() ) A& &R E—
A ChannelFuture xt%R, —4* ChannelFuture &R T — & B % £89 /0 #1F, xBHKE
A —NiE RKIBEBAS L L IT, REATE Netty EFfEMRERER S M. 2 1MFFT@E
MR BRI EW L EZ A BER X M £,

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

R IREBETE write() 755%REIH ChannelFuture SeikE8 B close() Ak, AR UMHERE
FEz Rt BRI % ITE, #E32 close() AELATREARESI 5 xR, fbthaikE—
ChannelFuture,

4.5 —PEip ke @ mEFHmn ? N REE 45 275X B ChannelFuture £
#IN—ChannelFutureListener, X BEHA1#HE T —NE KRB ChannelFutureListener 3 A3k
EZRESER X A Channel,

&, RETLUER & £MmE L % Ir2sCa:

f.addListener (ChannelFutureListener.CLOSE);

A T WX FATRItimefR £ W0 FH AN BEN—# T/E, {RALUER UNIX B rdate fp 5

$ rdate -o <port> -p <host>

Port 2{RfEmain()HFIEENE O, host {EHH locahost FLATLL T o


http://netty.io/4.0/api/io/netty/channel/ChannelFuture.html
http://netty.io/4.0/api/io/netty/channel/ChannelFutureListener.html

Writing a Time Client B et 5 & 2 i

7% DISCARD #1 ECHO MR %1%, 1T TIME X FHMNBE—NE pin,E A A1 REEIE—
N2MI Z s HIBUEE R — 1 BHIsEH 5. X —29, FBMNFNKT00ABRR %S
BEBIESN, HEZ B ANetty BE—1NE 7.

£ Netty 1,4 BBk 4 il % 2 imix ARIF BME—FRBFER T AE/BootStrap 1 Channelfy
LR HE— N FEBKA :

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

String host = args[0];
int port = Integer.parseInt(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 ChannelInitializer<SocketChannel>() {
@0override
public void initChannel(SocketChannel ch) throws Exception {
ch.pipeline().addLast(new TimeClientHandler());
}
1)

/! BHE P
ChannelFuture f = b.connect(host, port).sync(); // (5)

/7 EFEERA

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

workerGroup.shutdownGracefully();

}

1.BootStrap #1 ServerBootstrap % 81, F it fth 2 3t IEAR 4-imAI channel TS, LLINE FimnsiE
To ik B 1% 3 #ECH channel,

2. MNRIRRIBET —1 EventloopGroup, FMELENE % —1 boss group , BBEEH—1
workder group, REZE FinfHREFEAE boss worker


http://netty.io/4.0/api/io/netty/bootstrap/Bootstrap.html
http://netty.io/4.0/api/io/netty/channel/Channel.html
http://netty.io/4.0/api/io/netty/bootstrap/ServerBootstrap.html
http://netty.io/4.0/api/io/netty/channel/EventLoopGroup.html

3.8 NioServerSocketChannelBIZNioSocketChannel,ix 4N £ £ X ~iwchannel # &) &t {E
F,

4 RRTEE A ServerBootstrap &t EF childOption() /5%, E# & » kY SocketChannel
EERE,

5.8:411F connect() AERE T bind() A%,

EARERIR, AR % mEEKLER—H#B, ChannelHandler 23040 52 31,8924tk 12 iz MBR
4 IniES—P2MMWEBECER, BB AN LR, FHITOMEREFNE, &5
xS

import java.util.Date;

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

@Override

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

1.7ETCP/IPH, Netty 18 EIHIEIENE ByteBuf BUEIE 2 4,

'*! Problems @ Javadoc [ Declaration & Console 52 | &g Progres

X % | B kE
=terminated= TimeClient [Java Application] C\Program Files\Java\jdk1.7
Wed Feb 11 23:17:29 CST 2815

BHEREIEE G L, FEMRSIHHIBNEFHLKAEEESRS, A, REHEFESR
& A IndexOutOfBoundsException MiE4LT/E, T FNMEHIB NI AT LR L EX
FhIE 5.


http://netty.io/4.0/api/io/netty/channel/socket/nio/NioServerSocketChannel.html
http://netty.io/4.0/api/io/netty/channel/socket/nio/NioSocketChannel.html
http://netty.io/4.0/api/io/netty/channel/socket/SocketChannel.html
http://netty.io/4.0/api/io/netty/channel/ChannelHandler.html
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Dealing with a Stream-based Transport %
- PETREEH

One Small Caveat of Socket Buffer >=F Socket
Bufferty— NNEE

ETFRB s ten TCP/IP, #H KB BB R F7E socket FHINH buffer B, FENZE, ETHM
HRFTE—NEESINT, MEB—TF NI, BRE, BMEMRLZET2MEIINEES,
BERGZBAREA2TERR BN RN —E2EMNFYIMS. HXZREEFRILIRiLIZ
BEANBER £, 20F, EBENBRRIERLEN TCP/TP il 424K T3
MRS

ABC DEF GHI

ATETRA MBI MEENME R, R ARER R DB ENHEEA RS
BEMEM 2 X T ERY A R

AB CDEFG H |

AL, —MEWAFAEMEER Fink 2R 5im, #85 23BRNEIREIEEERN — N =E S
EAEEEFHEE LIEFEM L 517 8 BIFIEANEEE., ELEEGIFH, BEREINEEE N %
W HERK FTEBER

ABC DEF GHI

The First Solution 75—



@2 TIME & 7 imflF. E#thE L08R 8, —P32UBRZIFENEE, hHFLE
W2 BIRDETRBBIEEAR, AW, #a2MiHL T WFD EITRNEERA,
FEFDWA RS EEERIITmIEm.,

A ENARZENE—TREBNARRNEF, BEL4NFH2HEREITHREZ S, TEHM
K318 T TimeClientHandler B2 31 £ 88 T XN 4

public class TimeClientHandler extends ChannelInboundHandlerAdapter {
private ByteBuf buf;

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

3

@Override

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

}

@Ooverride

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.println(new Date(currentTimeMillis));
ctx.close();

}

@Ooverride

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

1.ChannelHandler 2% AR % 7 7A57% : handlerAdded()# handlerRemoved(), {RA
USEM AR MR E 5 REMFASMWBZER K86 7,

255, ATAEIEVEIEE w2 MR RE buf TEE,

3G, RIBERWALE buf TERRERHIIEIE, EXNMIFHRINEY, AERE:
FRBY A %3848, BN, Netty 2E & 8 MchannelRead() UA EZHIERx EE4NF 1 I
EHmR,


http://netty.io/4.0/api/io/netty/channel/ChannelHandler.html

The Second Solution A=

REFE—NTRRARSC2ERT TIME B FinMp 7, BRENEMNRIBRERERAINRL
&%, BR—TUONRASNFELUA T K ENFERAKNE A S 28, REY
ChannellnboundHandler B9 52 21 SHE R #th 7 15 % DA% 47,

EANRATAIRY, MRETLUEINZ A ChannelHandler ElChannelPipeline , R LR AT LA — 24
ChannelHandler 359 R Z MER LA D i A E & T2E, I{RA LUETimeClientHandler
FD A2 R EBRS

e TimeDecoder X IB#HIBHRO M5 25
e TimeClientHandler [R5 R AHY 52 21,

i ihE, Netty I#f T —PNAy B %, FEIR5EA TimeDecoder FIFF 4

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

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

}
{ =

1.ByteToMessageDecoder & ChannellnboundHandler B9—N 23, %, el LATE 2 IBEUIETR
DHE LT EEE £,

2. B YA HBIEEINM R, ByteToMessageDecoder #%i8 F decode() 7353 2 IERERAY
AR,

3.Decode() AEFLURE H Rin g hBEH B o HIEs T LAF out ¥ RERERHIE. HF
B HIERIER T ByteToMessageDecoder 2B —Xif F decode() A%,

4 WNR7E decode() AERBIMT — Nt RE out i RE, X ERKE AR5 258 55H BB,
ByteToMessageDecoder ¥ £ FER R Z A B 28 NEIE, # B FRIAEENESE
JH23A M decode(), ByteToMessageDecoder =%F4z8 F decode() EEIR AL EIER! out
g,

AIEFNE ZH—D2IEHIFEAZ ChannelPipeline B, i1k % 1E TimeClient B8t
Channellnitializer B9z #, :


http://netty.io/4.0/api/io/netty/channel/ChannelInboundHandler.html
http://netty.io/4.0/api/io/netty/channel/ChannelHandler.html
http://netty.io/4.0/api/io/netty/channel/ChannelPipeline.html
http://netty.io/4.0/api/io/netty/handler/codec/ByteToMessageDecoder.html
http://netty.io/4.0/api/io/netty/channel/ChannelInboundHandler.html
http://netty.io/4.0/api/io/netty/channel/ChannelPipeline.html

b.handler (new ChannelInitializer<SocketChannel>() {
@Override
public void initChannel(SocketChannel ch) throws Exception {
ch.pipeline().addLast(new TimeDecoder (), new TimeClientHandler());
}
1

MRIF2—NDRIEMA, RAIBER 2 XERARE & £ 8AE 5 % ReplayingDecoder, it fRix 2
W™ESE—T API XHEEFDMESHER,

public class TimeDecoder extends ReplayingDecoder<Void> {
@Override
protected void decode(
ChannelHandlerContext ctx, ByteBuf in, List<Object> out) {
out.add(in.readBytes(4));

tE4h, Nettysw {24t 7 B RN QR EIRATLIE 5 2 2 MBS HI L, HEENRER
TR =D PHIRIBRE A, 53 TENTLURIES E i wif]F

o xtF Tl iliEE io.netty.example.factorial
o xtFEFXAMILiFE io.netty.example.telnet

#FEE  BEhRAR S BIRA L hitps://github.com/waylau/netty-4-user-quide-demos #

E@ com.waylau.netty.demo. factorial 0 com.waylau.netty.demo. telnet ﬁﬂjt


http://netty.io/4.0/api/io/netty/handler/codec/ReplayingDecoder.html
http://netty.io/4.0/xref/io/netty/example/factorial/package-summary.html
http://netty.io/4.0/xref/io/netty/example/telnet/package-summary.html
https://github.com/waylau/netty-4-user-guide-demos

Speaking in POJO instead of ByteBuf FH
POJO &EByteBuf

BB 725 A LA G FF A ByteBuf FEA 3CHEMEEHTE 4. EART B, B4
FNEM TIME il & 7 imfliR 4-28361F, £ POJO K& ByteBuf,

1£ ChannelHandler £ POIO BI1F X 1EBR £ : @it MChannelHandler HH12EXH ByteBuf #J
3, F&fE ChannelHandlerfsz sl T S EM A 4 FFAER. £ TIME & > IRF1AR % 2589
BIFA, BB — 320l NEREIE, EFEA ByteBuf F22—1PNEZEM
Mo, AT, MMELASMEELA—TELHNN, 2BRSETFHEBNME,

B, iEBMEL—NETH & B 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();

}

AN AT LUER T TimeDecoder %, REI— UnixTime, LAE{KByteBuf


http://netty.io/4.0/api/io/netty/buffer/ByteBuf.html
http://netty.io/4.0/api/io/netty/channel/ChannelHandler.html

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

if (in.readableBytes() < 4) {
return;

out.add(new UnixTime(in.readUnsignedInt()));

THEREBXREHNAE2E, TimeClientHandler ABE{A#) ByteBuf X237,

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

UnixTime m = (UnixTime) msg;
System.out.println(m);
ctx.close();

EFBRTEEMYG 2T ? RN R T UKz BEIR %M, LBHEH—T
TimeServerHandler F9{X 53,

@override

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

MIE,M—FRDMTHEER — e 8, B ChannelOutboundHandlerBy sz 51, FAESF UnixTime <t
REF LA — ByteBuf, XEBHHBE—NMELR G LB AARERTELENHIET S
#4358 Ret R o F LR,

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.writeInt((int)m.value());
ctx.write(encoded, promise); // (1)

1EXITRBEr BN EENEE, F£—, Wit ChannelPromise, Hp8EHNEIERE
2 7EE L Netty LB BN RiFiZBMDERKRY. B2, HWNTAFEAR
cxt.flush(), H#xEgREDE 2 2MABEE T —1 7% void flush(ChannelHandlerContext cxt),
MREBES M flush() FIERBRAIUBITESEE N AL,


http://netty.io/4.0/api/io/netty/channel/ChannelOutboundHandler.html
http://netty.io/4.0/api/io/netty/channel/ChannelPromise.html

#—F LI lE, FRAILUER MessageToByteEncode:

public class TimeEncoder extends MessageToByteEncoder<uUnixTime> {

@Override
protected void encode(ChannelHandlerContext ctx, UnixTime msg, ByteBuf out) {

out.writeInt((int)msg.value());

=IEHE % 5L 2 1E TimeServerHandler Z &71E TimeEncoder # A EIChannelPipeline, {Bix
EAPBLEEN T,

/


http://netty.io/4.0/api/io/netty/handler/codec/MessageToByteEncoder.html

Shutting Down Your Application 3% 4] {RE
& A

XA — Netty g AEEREE 4 2 i#hi@it shutdownGracefully() /&% MR HmENFRAH
EventLoopGroup, HEventLoopGroup #5521k 3+ B «t 5 BIFFA channel #3222 4% % 14
i, Netty &iR[E]|—Future x$ R K@ H{R,


http://netty.io/4.0/api/io/netty/channel/EventLoopGroup.html
http://netty.io/4.0/api/io/netty/channel/Channel.html
http://netty.io/4.0/api/io/netty/util/concurrent/Future.html

Summary %45

Ex—EY A, HFMNREMOG T NRERAZE Netty BIER T 45 H— ML EE 2 1THIN
%R FAERF, T Netty B TEMNEFTHRRXBEESERENER. RNEBMREEFREST
1£ io.netty.example @ TFHIBIF, #FHERMX —BEEEFFIRI ) @A ELLEER) Netty BIRF4:
i, Netty XA REFRMNARER % L.

#EFE - BlRhRAB BIR#3 0, hitps://github.com/waylau/netty-4-user-quide-demos, 0zt
AE R EEAEN, " LAEhitps:/github.com/waylau/netty-4-user-quide/issuesBB S


https://github.com/netty/netty/tree/4.0/example/src/main/java/io/netty/example
http://netty.io/community.html
https://github.com/waylau/netty-4-user-guide-demos
https://github.com/waylau/netty-4-user-guide/issues

Architectural Overview 284 2. %

Transport Services Protocol Support

Google

Socket & HTTP &
Datagram WebSocket 2alisatartiLs Protobuf
HTTP Tunnel Zl.lbeZIFi Large File RTSP
Compression Transfer

" : Legacy Text - Binary Protocols
IoYALEIpS with Unit Testability

Extensible Event Model

3107

Universal Communication API

Core

Zero-Copy-Capable Rich Byte Buffer

EREr, TR Netty 12RO IHEELL R Ath 411 2 4047 #45 B — > ST EEHI A 2% 2 FA 7T % HE
AT D. RiEnAEr, FEXNEE,



Rich Buffer Data Structure S sz 3,

Netty f#FH B/ buffer APl, MAZFE NIO # ByteBuffer RRT— N ELEMEFFH, 5
ByteBuffer #8Lbix AR A 0 2 Bk 3%, Netty S FFH buffer % B ByteBuf, #i%itH—
NETMIE 2 fi# )R ByteBuffer 7%, HA#ERAEM% AT 2 EEM g mEE, xEERM
HEEELE

MRFE, AFFERABELME LT,

S&52H A REBENEIANEE I £ 5.

FAEENEM 3 Ak B, BHK StringBuffer —# M3 & 22 488
TERZEAANAP()AE.

o FEIERTEAL ByteBuffer BRI A i EE,

ELERHS%E  io.netty.buffer T

A
]]II|I

Extensibility A3 B 4%

ByteBuf EBFERIRIESE, AT LUREA 2 3 th X B9k, 140, ByteBuf IRELEFIRIER T
WS EMNTRE, URELZAXER—ENF S F, Ry RS &G0 %L H
FRIRERBEAEN 9. BELZPMAE A B ByteBuf #O, MARBIA—NTREEHN

5 B

Transparent Zero Copy BEEEHEFE N

— W% 5 ARIRBBIRA, REEADRGFENRERE, RAEE A% FX LK
BMEUEH—TREIAER. MARHT —FMESEH, AHAIRMAENERRBIZ AKX )
B— Mg hAXKmERERFE R, flm, —MEETLIBRAFRS AR ; header #1 body, 7E
—MERE LA, HEHELEHEN, XAEITLBTENERE > FEE.

oo oo - +

| header | body |
Fom oo oe hommmomme e +

INRIREARZ ByteBuffer, RSB GIE— NN REFXARE N X &2 RN
HFXH, 5E, RALE NIOM—NMUEEERME, BIRFIRSESE S %%k BE % ByteBuffer
HEAMAR— T2 —MgHhX, ITRTHER, FEHSIATE 2RAEE, A, MRR
M NIO channel i=:=5E, EZ%E AN,


http://docs.oracle.com/javase/7/docs/api/java/nio/ByteBuffer.html?is-external=true
http://netty.io/4.0/api/io/netty/buffer/ByteBuf.html
http://docs.oracle.com/javase/7/docs/api/java/lang/StringBuffer.html?is-external=true
http://netty.io/4.0/api/io/netty/buffer/package-summary.html#package_description

// EEXBEAGEITREA,
ByteBuffer[] message = new ByteBuffer[] { header, body };

Wit xttt, ByteBuf F"RBESE, AHERRETY BRAE—TRENESLHK,

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

// B, MEETUELREEESLBSERE PR RUBE—INESLE,
ByteBuf messageWithFooter = Unpooled.wrappedBuffer(message, footer);

// BFEE£EBE ByteBuf, i HNBRES,
/ /3 Bz b AEBT A R &R 5 b — D £ IR 2P,
//BMEARIE 5 M MK IR S S At
//ZBHTHSEHEIAT body M footer
messageWithFooter.getUnsignedInt(
messageWithFooter.readableBytes() - footer.readableBytes() - 1);

Automatic Capacity Extension E# A =24 B

HZHELT T KERER, XEREREEBAEHEENKE, BERRHEINER, =
#, EHEKRENRERAEn, wETERRNAE, IMEUEREL—NFERFSR, ReEfit
BRMFHFENKE, it StringBuffer ¥ KT HEXBHFEK,

[/ —FRETE S AR R ARG, TERER, LSRR EWY M7 eE, MmeRBErREREZME,
ByteBuf b = Unpooled.buffer(4);

/) BE-MHITELK, NEEEVHREE 4 N ARKKaE
b.writeByte('1');

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

// BEANF P HBINREE 4 8,
//RE AR BHPBEERANBE
b.writeByte('5"');

Better Performance E 7B RE

R BERN g AKX ByteBuf W2 2 —PNIEEENF P HEAERS (bW, —1PFF) o
5 ByteBuffer N[El, ©RAE #BHRHRE& &40z, EHibxtT JVM #RAbg AXET 5 9 B
me e, BZE 2N AXRLARRATIFRDHEAG T, FEL ByteBuffer 488 EIFHIM4E

ob
ABo



Universal Asynchronous I/0 APl % —H&
% 110 API

548 Java /0 API 7 & st R RBY# s bl st BEER R ER £ B TGE, Bl -
java.net.Socket #1 java.net.DatagramSocket EMH FAEFHENBE £ B, R, XMFEMF
R EBE A A X MAT socket #1E,

ZHER ENALEREFSER — MWL 5 AR T EELMEx, BAF (Javal/O
API) FRZ thil e FORBHENE, ZIRXBEMELM L %4 2 WRTIR FI8INLZfih i I HF, X
HEX=E M. FEESEH, SZMMEAE BN TEITESMERE HZ EE0
TCP/IP,UDP/IP,SCTPH1& O&1E.

sEx SR SEEINE, Java HIFW /0 (NIO) APISRAEMEZEKXMIO (0lI0) APl HF
37, NIO.2(AIO)th2uNtk, ATFFIEMAPIT REH %+ Lix M- LSRR SRR
B, E#ATFLHER, REBSEENGZF—MREENAPIL

Bian, £ P/ RHRIRATRER k3 A £ 4 H9 OI0(0Id I/0) API, %5 NIO fALL{#E
F OIO MEMAZ—L, A, LURMN.L42EBEKRHABRSHFFEER/ S RERT LAH
B pEERESBE I H. XFER TRITES 2 X E/R NIO, {ERE %8 NIO Selector
HEBEONSFER MAEN | AL RBR/RIRBIIRZEF % .

Netty B — P AHK Channel W —MES 110 %E#EO, XIMREEOMKRTERS KRB
B 1E, hEi@it, MRMEARET Netty WE—Maiasn, BLRAMH, (RE9EAH
AILLiE T1E Netty 89 5 —Fhs s st b, Netty IRt T LM BERAHEEONERNEH %
b2/

e E-F NIO B9 TCP/IP %4y ()L io.netty.channel.nio),
e EF OIO By TCP/IP ## (X io.netty.channel.oio),
e ETF OIO B9 UDP/IP %4,

o Aihxiy (R io.netty.channel.local).

PR % 2B ERFANBATILITHESUAZE, ks — P TR
ChannelFactory 3= 8.,

L4, REERTUMRFNE M T AKEEANGYE, RFE R —EWEEMRAHER
A, finskOadE, mMEBAT&O AP EEsENA Y BY, (RE A LSEHE Sk iR
o


http://netty.io/4.0/api/io/netty/channel/package-summary.html#package_description
http://netty.io/4.0/api/io/netty/bootstrap/ChannelFactory.html

Event Model based on the Interceptor
Chain Pattern EF 2 & & EANEHEE

— M ELRFHESy REINEHEREEHRAH T LHNBESRMHE. Netty EEE L RIFH
/0 EHER, AT EMNERGEHES TARNEH£E, HIb Netty B RERKIFR
ERBNER T BCHNENH 8, XESHMERMEL 53— TENMAG, B£% NIO 1E
REERE/BERMNEHERYR  EIRXBARN—DINEG 2 BN REEREEN
BEENKS, NERARAFARFRATEIMHY R,

FE—A* ChannelPipeline E8— ChannelEvent #{— 4 ChannelHandler XK¥, XNEER
Intercepting Filter (&1t ja 25 BN —ME 2 BB 20, Fibxt F—DNEEMH 2L
REBABLIBS AN EiT I, REFmMEL TG0, Fla, RTUEL—DMMN
socket i ER BB fE RUIR1E -

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

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

[ e AR th AT LARE L — iR om 5 HAth R IR A B HRAF %K ¢

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

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

BXEHEBEIENEZER, 5% APl X ChannelEvent #lChannelPipeline 843


http://netty.io/4.0/api/io/netty/channel/ChannelPipeline.html
http://netty.io/4.0/api/io/netty/channel/ChannelHandler.html
http://java.sun.com/blueprints/corej2eepatterns/Patterns/InterceptingFilter.html

Advanced Components for More Rapid
Development 5& A RIEFF 4 BIE & 2814

AR RO BB 2 By Lo &Fh 2 B 5 B, FRIEbZ 4, Netty hiR#t 7 —%%1
mﬁﬁﬁ#$MEWM%kg&o

Codec EZR

AR FHPOJOKE ChannelBuffer’— ¥ FTBREIAR A, Mk %32 BRSP DB LB
BR— M ERA#WEE, AMNR—UMNEFREREER 20 LS £, RAEFARIE
DERFPHER, —EHNERZEN (BIIHEEEMEEZ Iz L) . — g TFE
LB LE— B IR AL 0,

Rt, —DNFHIRL m BER G ZRE—MEy B, 928, T2aiXFERZEN
codec HEZR, #F PR S %P M codec K73,

Netty IRt 7T — A MBEEZOE 2 EM codec £, XL 2MHEZ LM codec £,
FHARER T KB AEMATHNRIBEF L I RERBENEH, EAXENEHENEEE
&M, ZHEIMHE G L XEH,

SSL/TLS ¥

NETF# % BHERXM 1/O 23, 7 NIO RN T FF SSL WEER— TR N ITE, TR E
BENAR—TREEH A ITMEXER TIE, FASAEEIT javax.net.ssl.SSLEngine,
SSLEngine B— MERAN M, EE4MA 1 TF SSL B, RiriEEMAR IR,
FMELENH, BAHE (XEHFHE) , EBRXEUKRNESFE, 4, SEEHEERE
RB9Z SSLEngine EERE— N TIRIERE L A,

7 Netty AEB, SslHandler #4& T AiA sk st 8928 % AKX FH SSLENngine =] 88 % RAIFEH, 1R
At 1 R BCE FH 5% SslHandler 3 AEI{REY ChannelPipeline B, B4 Netty 18784 R 52
A& StartTIS BREFTMANS R4, X REZ.

HTTP 231

HTTPE REE M EHZRIDM, FHEHE2E T —LHI0 Serviet B2 X 4 HTTP 52
Mo HLL, A4 Netty 2 BEEBROIERZ EME—EHTTP 23,7


http://netty.io/4.0/api/io/netty/handler/ssl/SslHandler.html
http://netty.io/4.0/api/io/netty/channel/ChannelPipeline.html
http://en.wikipedia.org/wiki/Starttls

B3 BH HTTP £ mAELE Netty B9 HTTP s 2 5 A FREM, EHTTP EEHNEEZRE
R RG A  xt BOiERl S, X BE A Netty BIHTTP 2 R 2—LE HTTP codec #1 HTTP
HEENG 2AE, XBERFETMRH—APFIMNIRFiE k3N A REE, (Re LBEOFT
M ERM AU LRBMAPEN THEARNTENE iRk s BmHA 2, XOFELREE
B, AL, Rya, LURATAE HTTP il B4 R8N, FREM—t), RENREL=T
npeesaia

HFxMeETEREBSE, RATUF L —NIEESNHHTTPAR 425, 60 :

o ERFAHEURR 4 HFImHEE AR % (40, Comet)

o FERFH/EEZTENXHTHTEMBEERRS (0, 2/ et kKBIdb§
o FELARXUHAERERNFLNNXXMGRS (M0, EA1GBXH4HHK)
o XRPAMBESE rinxAATEEULHNE=7FS web R%.

e
WebSockets 52 3,

WebSockets fti WA, £WI@EE8, 7 TCP socket 1, B %+ 4 FoF— Web
% 2570 Web BR %28 2 i @13 BIBR R E,

WebSocket #hiX 24 # IETF 5l 5 RFC 64554135,

Netty 3231 T RFC 6455 F1—LeZB AR SE, &S @io.netty.handler.codec.http.websocketx
SFE X8 F,

Google Protocol Buffer &

Google Protocol Buffers @1R&E 2 s —N&ERHI Z 2 Hl v BOIBR AR, @it A
ProtobufEncoder #1 ProtobufDecoder, {R® LB Google Protocol Buffers 4% 2% (protoc) %
FHYE R % AR Netty Bcodec 2 s H, #F5E“LocalTime”2fll, X NMolFhE et R
Fx— T HEGEMUEL WE 2 KRR 45HEE LNE .

3EE  BLRhRAB R BR8N, hitps:/github.com/waylau/netty-4-user-guide-demos


http://en.wikipedia.org/wiki/Comet_%28programming%29
http://en.wikipedia.org/wiki/WebSockets
http://tools.ietf.org/html/rfc6455
http://netty.io/4.0/api/io/netty/handler/codec/http/websocketx/package-frame.html
http://static.netty.io/3.5/xref/org/jboss/netty/example/http/websocketx/server/package-summary.html
http://code.google.com/apis/protocolbuffers/docs/overview.html
http://netty.io/4.0/api/io/netty/handler/codec/protobuf/ProtobufEncoder.html
http://netty.io/4.0/api/io/netty/handler/codec/protobuf/ProtobufDecoder.html
http://docs.jboss.org/netty/3.2/xref/org/jboss/netty/example/localtime/package-summary.html
https://github.com/waylau/netty-4-user-guide-demos

Summary %45

EX—FY, RNMINERENBERMR T Netty FIEEZ 4, Netty B— Mg £HARKEK
%M, XINERMEBZEOBER—2 % (buffer) , @& (channel) , EHER (event
model) —FIEMEZEEBHBEX =D ualz Et, —BREBERTENZ AN IER
B, (REFAHERTIAEGERRINES SRS,

fReTgExt Netty BIEAZR MUK E—EB2NTERIBMDIBEASR . NMREXH, REFHAN
BE N AR s X PR,

BEE  ARBREEMEE N, 1Ehttps//github.com/waylau/netty-4-user-guide/issuesi g


http://netty.io/community.html
https://github.com/waylau/netty-4-user-guide/issues
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