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public interface ChannelFuture extends Future<Void= {

Channel channel();

ChannelFuture addListener(GenericFuturelistener<? extends

Future<? super Void= > varl);
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ChannelFuture sync() throws InterruptedException;
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ChannelHandler #1 ChannelPipeline

TEHZEABERE Netty s9/hkER iz A=EE, BIEET EIHLREESSE
LIEB=xEYH ChannelHandler #-EiSE.

b.group(eventLoopGroup)
.handler(new Channelinitializer<SocketChannel=() {
@Override
protected void initChannel(SocketChannel ch) {
ch.pipeline().addLast(new
NettyKryoDecoder(kryoSerializer, RpcResponse.class));
ch.pipeline().addLast(new
NettyKryoEncoder(kryoSerializer, RpcRequest.class));
ch.pipeline().addLast(new KryoClientHandler());
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Bootstrap #1 ServerBootstrap T#A?

{FHREEB 23 Bootstrap # ServerBootstrap 89 7 ERIE!
Bootstrap EEF IR 55X /H#EE, BERERAGZENT:

EventLoopGroup group = new NioEventLoopGroup();
try {
/BB EFiRSa05|1S/4E8125: Bootstrap
Bootstrap b = new Bootstrap();
/FETEEIEEE
b.group(group).

/] EREEE
ChannelFuture f = b.connect(host, port).sync();
f.channel().closeFuture().sync();

} finally {
/1 RRECAE AR
group.shutdownGracefully();

ServerBootstrap EFGENEMSIS2/FHEnE, EAEAFEDT:
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// 1.bossGroup HTFEMlnEE, workerGroup FBTFE{RRV4NE
EventlLoopGroup bossGroup = new NioEventLoopGroup(1);

EventLoopGroup workerGroup = new NioEventLoopGroup();
try {
/12 BIEREwES5 | S/4EE=E: ServerBootstrap
ServerBootstrap b = new ServerBootstrap();
/13555 | SEEEW AR R HE 7 HEEE
b.group(bossGroup, workerGroup).
/1 6.98E ]
ChannelFuture f = b.bind(port).sync();
/] EEERA
f.channel().closeFuture().sync();
} finally {
/T FERARFIERTIR
bossGroup.shutdownGracefully();

workerGroup.shutdownGracefully();
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3. Bootstrap REREEE—1T=%iEH— EventloopGroup ,m
ServerBootstrap EEEEM-TEIEH— EventloopGroup , — AT EHLE
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NioEventLoopGroup ENAREIERESERS VERE?

Fid Netty g9iEE 747 NiokventLoopGroup S\ HIHEEHSES L E5E
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B! FTET.
B mEAIE LES RS FmANE:

// 1.bossGroup HFElZER:, workerGroup FATFE{ERIZME
EventLoopGroup bossGroup = new NioEventLoopGroup(1);

EventLoopGroup workerGroup = new NioEventLoopGroup();

3 riaiEE NiokventloopGroup SARIHIEEAEL FEGIE TS LO1HiE,
fi1IzEE—FE/iERE.

Je*
* TTEEERHEL
* nThreads:0
*f
public NioEventLoopGroup() {
/PR T—MEIERE
this(0);
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* Executor: null

*f
public NioEventLoopGroup(int nThreads) {
//BERER T — NSRS
this(nThreads, (Executor) null);
}
/B RS SR TS R
f‘**
* RejectedExecutionHandler () : RejectedExecutionHandlers.reject()
*f

public NioEventLoopGroup(int nThreads, Executor executor, final
SelectorProvider selectorProvider,final SelectStrategyFactory
selectStrategyFactory) {
/1B S SERITEIS R
super(nThreads, executor, selectorProvider,

selectStrategyFactory, RejectedExecutionHandlers.reject());
}

—BERE FEFENGE, FE=EZE MultithreadEventLoopGroup # a0
IEEEEENAE, Wk

/1 D1, BGEE, CPURBLE2 X=MEFBH— SN

//ETLA4EH DEFAULT EVENT LOOP THREADS H{& CPU il 2

private static final int DEFAULT EVENT LOOP THREADS =
Math.max(1, SystemPropertyUtil.getint("io.netty.eventLoopThreads”,

NettyRuntime.availableProcessors() * 2));

// BORERAEEMEES, NioEventLoopGroup ERAREERESES
DEEIERIMIZERRTE
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// HETERZEREE nThreads 5 0 BY, (ERELARILEIEE
DEFAULT EVENT LOOP_THREADS
protected MultithreadEventLoopGroup(int nThreads, ThreadFactory

threadFactory, Object.., args) {
super(nThreads == 0 ? DEFAULT EVENT LOOP THREADS :
nThreads, threadFactory, args);

}

=, FHA1EM NioEventlLoopGroup EFIARHEERHAL TS ENEERHS
*FCPU &bl 2.
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Pa—F Netty ZiEE3I0E!
Ko MSBEREESZEET Reactor Tt EM.

Reactor EXEB =¥, RASBEABSHMT A5H1EM&M Handler 41,
FEESHEEE 10 HIEE.

£ Netty =5 NioEventloopGroup ZEl M EENEEEREY .
EMN=DERSmRAME, —RetBitm- i EiEa:

1. bossGroup SEHLERE.
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2. workerGroup : GEBEMEMMLE, ZFRITMA Handler 4hE.

FREIRT Netty thE)&RIEENE!

pHEER

—PMEEEERTIHERESN accept, read, decode .process. encode. send
=4, WFEas., 55, HFETHSEERbESES ~ER.

FRFEl Netty ({BETEXEFR

£ NiokventLoopGroup #MESHMERFESEEHNENSIIETE
*CPU =& 2.

//1.eventGroup BERFNEEFiREE, NAEEHFIMNE,
EventLoopGroup eventGroup = new NioEventLoopGroup(1);
/2. 8IZ RS wEE5 | S/4EE=E: ServerBootstrap
ServerBootstrap b = new ServerBootstrap();

boobtstrap.group(eventGroup, eventGroup)

EHEER

—4~ Acceptor ZERGEHREFHIEE, — NIO EEMGSEH04E:
accept, read, decode, process, encode. send S, BERES A oNAR
8, HEEEER AN Esing, BREIFRESEANER TS HI
)&, B HERERR 0.
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// 1.bossGroup FFElnERE, workerGroup FHTFE{EAINE
EventLoopGroup bossGroup = new NioEventLoopGroup(1);
EventLoopGroup workerGroup = new NioEventLoopGroup();
try {
/12 BIEREwES5 | S/4EE=E: ServerBootstrap
ServerBootstrap b = new ServerBootstrap();
/13855 SR EMAZEIZHE, ¥iE 7 Z0iEiEE
b.group(bossGroup, workerGroup)

/-
1/O Thread Pool
P Acceptor Thread Handler1
Client Dispatcher Handler2
EventLoop '

Client

Handler3

FTHESZEER

Mo—1 £ZE NIO ZEMDPEZETEEFH Acceptor 2, Sf=mlris,
BERREENEE, EEELASEENE ALETE. EEBV=ME,
Sub NIO ZERHRESALE /0 5. IR E=XEEETEREraEHRY

iz, ALl=EERENSEHEER |

// 1.bossGroup HFElniERE, workerGroup FBTFEERIZME
EventLoopGroup bossGroup = new NioEventLoopGroup();
EventLoopGroup workerGroup = new NioEventLoopGroup();
try {
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/2. 82 REwE5 S/ == ServerBootstrap
ServerBootstrap b = new ServerBootstrap();
/13555 | SEmER AR WE 7 HEEE
b.group(bossGroup, workerGroup)

J—
Sub Thread Pool
Main Thread Pool (170)
( Acceptor )
p— MO Theead! Hancler]
Shake-hand
Client Dispatcher RO Thread? Handlier?
ath
Client i"“‘
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Netty RSSiRHIZEFiRMESINEETRA?
[P

// 1.bossGroup FTFElnERE, workerGroup FHTFE{EAINE
EventlLoopGroup bossGroup = new NioEventLoopGroup(1);
EventLoopGroup workerGroup = new NioEventLoopGroup();
try {
/12 BIEREwES5 | S/4EE=E: ServerBootstrap
ServerBootstrap b = new ServerBootstrap();
/13855 | SR EWAZEIZH ¥iE 7 2RiEiEE
b.group(bossGroup, workerGroup)
// QREEPFTENE
.handler(new LoggingHandler(LogLevel.INFO))
/1 438 10 =2
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.channel(NioServerSocketChannel.class)

.childHandler(new
Channellnitializer<SocketChannel=() {
@Override
public void initChannel(SocketChannel ch) {
ChannelPipeline p = ch.pipeline();
/15 AL BEN EFmaERSINEEE
p-addLast(new HelloServerHandler());

i

// 6.45EGROER sync FiEIEEHEYESRR

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

// 7. A=A E IR Channel 3 (closeFuture()/55E37ET
Channel 8 CloseFuture 342, A5 sync()755%)

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

} finally {

/18 AR AET R B TR

bossGroup.shutdownGracefully();

workerGroup.shutdownGracefully();

REEr—TRSHNEZERFEEREM:

HEMFEAIE T A NiokventloopGroup 3£z fl: bossGroup #I

workerGroup.

bossGroup : BFHEBEEFIRN TCP EEER.
workerGroup : HEE—FEENEREEHENWNEEE, BIEGSE /0 &
BEfE, ZEBMAAE Handler 4.
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SEH®NHFTRSERE0LE.

BT group() FiZE35152% ServerBootstrap BEESFLEIRE, BE T EEE
By

EY FERNE, BIxzEFESNESHEEE, 2 EEEE.

EventLoopGroup bossGroup = new NioEventLoopGroup(1);

EventLoopGroup workerGroup = new NioEventLoopGroup();
iEiT channel()77i%£455152% ServerBootstrap #=7 10 #3155 NIO

1. -~ NioServerSocketChannel : EZESEM 10 2% NIO, 5 BIO &E
#HAD R ServerSocket 3T RL

2. NioSocketChannel : I5EEF#E 10 8% NIO, 5 BIO mig&®
A9 Socket TRy 5.38id .childHandler()(55| S22 —14-
Channellnitializer , #ESZET ESimEHENLSHEESE
HelloServerHandler 315 6.8 A ServerBootstrap 2#/9 bind()AiE#H =m0

EFmEs

//1.81Z—1 NioEventLoopGroup XtZsC{
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EventLoopGroup group = new NioEventLoopGroup();
try {
/12 B EFimEm5|S/5002=: Bootstrap
Bootstrap b = new Bootstrap();
//3IETELRIEH
b.group(group)
//43E7E 10 E#E
.channel(NioSocketChannel.class)
.handler(new Channellnitializer <SocketChannel=() {
@Override
public void initChannel(SocketChannel ch) throws

Exception {
ChannelPipeline p = ch.pipeline();
/1 5IXEALABE N EERNEIMNETIE
p-addLast(new HelloClientHandler(message));
}
)
/] 6. B EE

ChannelFuture f = b.connect(host, port).sync();
[/ 1.55EEAE (BEZ, B3 Channel 35i4])

f.channel().closeFuture().sync();
} finally {
group.shutdownGracefully();
gEsT—TEFRHERRE:

1.8 —- NioEventLoopGroup 3d&sc15

2EBEFIREmSIS% 2 Bootstrap
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3.EiF .group() Fix&35152% Bootstrap BBE—1M£ERES

4387 channel()75 %4 35153 Bootstrap f§&7 10 #33% NIO

5.i&@id childHandler()4 3| 5382 —4 Channellnitializer , #£E8IETEF
imEEmMSEIFEE HelloClientHandler 3%

6.7 A Bootstrap 281 connect()FZ#iTiEE, XA EEEEERITS2E:
inetHost : ip #EiE
inetPort : IwWHOS

public ChannelFuture connect(String inetHost, int inetPort) {
return this.connect(InetSocketAddress.createUnresolved(inetHost,
inetPort));

}

public ChannelFuture connect(SocketAddress remoteAddress) {
ObjectUtil.checkNotNull(remoteAddress, "remoteAddress”);
this.validate();
return this.doResolveAndConnect(remoteAddress,

this.config.localAddress());
}

connect AiEERR™E— Future ZEEHTHE

public interface ChannelFuture extends Future<Void= {
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tEMERETHFEREHR, FB1ET addlistener FiEALAG R FEEE ST,
HEMTHdEEER. EffEREE, RERENNEHETEIN A

ChannelFuture f = b.connect(host, port).addListener(future -=> {
if (future.isSuccess()) {
System.out.printin (" Z=ZEI0!");

}else {
System.err.printin( "2 M");
}
p-sync();

ft482 TCP ¥ 8/iIFrE78/TABRDER?

ft 42 TCP #a/iRa?

TCP #a/ifg SMEFET TCP ZEHEBHHE, HARTSIFE8"M" &
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AEFET, FIRESHERTHE, AEHTHMAERN.
DelimiterBasedFrameDecoder : ATLIBEM 7 EFAEEEE,
LineBasedFrameDecoder =[5t E—#EHH
DelimiterBasedFrameDecoder gR{SEE.

FixedLengthFrameDecoder: B=KEREE, CrREEREENEENEBA#H
iTHNMIRS.

LengthFieldBasedFrameDecoder:

BEMEF{EwEEE

i Java RFETHE I Serializable 0=l =EHW, EBRTEERE, ==
HERE—REER FE4SSEERAAN.

EBEERT, E11ER Protostuff. Hessian2, json BAIAIEES, B4iE
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H 1§37 Java 589 Kryo, FST &£

EiESHI: Protostuff (EF protobuf EZEMm3E) , ProteBuf, Thrift, Avro,
MsgPack ==

Netty &, (OBHLETREA?

TCP =l iE i r iR’
H®AIAIE TCP E&#TES =8I, server 5 dient ZEEMEEIEV-—MESE.

BiEENETRE, FERNERN-DREF, Bl/xAEENERENREF.
EMTEEREERMN S SZFEFESREEERERN.
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Frif, REERNFE server i 5 dient RBUEEZE, EE=MZEM
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KiEERRIELE client [ server I GBILEEZE, BME cient 5 server
EH—REES, sflzEmEEF A= d, EENESEFEERERAEE
MEE. FEERNULEEZESM TCP EflxFNEE, EEE ME SRR
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—~ PING-PONG ZFH. FrLl, SE—wEFOEERE, MAE 75 0&E
%, ZRE TCP E=EnaaiE.

TCP =[r FEFNSMT EEam, FEEta0allsl, B5E TCP fyik
In: SO_KEEPALIVE. EE, TCP thiNEEAEEREEAE. AL, —EiE

RMEMNSEENAEN N ExM 8= OBtlsgy, BEEE Netty E@mEE
O, BT Netty scIOBHLSIAE, B0=E |dleStateHandler .

Netty RITENTREA?
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EEARERENBFENM:

F85Hl (RiG: Zero-copy; HIFFEN) RAESEITEIATEER, CPU 4
EFEEABHREMAELINESHNE —MEEXEE, XihE AR ES BT &M SE
WXiETE CPU BHEARET=E 28 OK

' OS EELEM Zero-copy BEEESE AP=(User-space) 5§ AmEsS

(Kernel-space) ZEEREANHIE. mME Netty Em, FENTEXNETT
FIEERIER L.

Netty REIZENBMENLNTE:

1. {EA Netty E#E(Y CompositeByteBuf 25, TILL#E 24 ByteBuf &34
—-iE85 FaY ByteBuf, BT &1 ByteBuf Z[EA/IEN.

2, ByteBuf =% slice #1E, HitOILI#E ByteBuf o BAS4AHE=R—F
fEXEHA ByteBuf, BRTRFMEN.

3. i&T FileRegion &% FileChanneliranferTo scElx & &, AlLiEE

HEEnKPNEEREETBIE Channel, BT EREZEK wiite 55
HEIATE N RE.
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