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1Rz AH
e Netty2{t4?
o PftAiEFENetty, MAIEIFRERINIO?

o Netty®ByHEENTAT?

o JavaHRJIOREEY
o Reactor&f2i&Hy
o NettyRIEN[]

o Nettytz/OVE M
o ¥fi#ByteBuf

1. Netty2{t4?

1.1, Netty@&

NettyR—NEIEEER . B8, BT SHEAMOMALMIER, BM: hteps//netty.io/
B AR

Netty is an asynchronous event-driven network application framework for rapid development
of maintainable high performance protocol servers & clients.

1.1.1. 5. B4
A%, RESENE, EERGTIES, NRSRESE, REFASBRE RINERSBIE,

\|

EFE BSE EFE BS&
Request S | i Request R
— Response D<_'Response
: - : -
Request—P'_" | '—Request—h'—h
< Response D<_Response
\ J 1§ J
Y
EZER |LER

ERANRENAjaxiBER, MERTHERETSHRDN:


https://netty.io/

$(function(){
var list = {};
S.ajax({
/IERBRN
type : "POST",
/ 1B RBVERIAREEY
contentType: "application/json;charset=UTF-8",
/ VBRI
url : "http://127.0.0.1/admin/list/",
//¥83E, jsonFRIE
data : JSON.stringify(list),
/ 13BN
success : function(result) {
console.log(result);
I
/1BEREKY, 5B ENERER
error : function(e)({
console.log(e.status);

console.log(e.responseText) ;

)
)

1.1.2. RiEeH

Transport Services Protocol Support
Socket & HTTP & Google
Datagram WebSocket SRR Protobuf
HTTP Tunnel Zbleze Large Te RTSP
Compression Transfer

Legacy Text - Binary Protocols

In-VM Pipe with Unit Testability

Extensible Event Model
L
5 Universal Communication API
Zero-Copy-Capable Rich Byte Buffer
o i)

o Al REVEHIRE
o Fi—HE(Sapi

» FigRhttpiR@socket&BER K —Mapi, BT HRIE
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o FEMNFSFHEFX
RHIARSS

o Fi#FsocketlAKdatagram (£EIR)
o F#Fhttpthi¥
o In-VM Pipe (E&EHN)
PSS
http A% websocket
SSL REERFIMMNIF
Google Protobuf (FFILIESR)
x¥5zlib, gzipE4E
KIS IR
RTSP (SZEEREmINMY, ZTCP/IPHUARPH— NN AENN)
S ZHEIIGE ER M T BN R TN

O O O O O o o

1.1.3. Nettyffi#t

Netty2E FJavafINIOSZIA, Nettyd§ZFERZER, MXAITIAPIEIT 7 Hi—3925, LT
FEHZEFNIEFEZESocket,

ETFEMEEXI, fBUBMMNoBEXIER, IEAAETURE NS, RBRAFEKE,
SEREHNEREER-BATE. — PSS PEFEM, WSEDA (Staged Event-Driven
Architecture)

o SEDA: E—MERAIETFED RS Stage, FREFIRHFENStageFB RS ZETZRLL

2, StageBl{FHEEMHRMNFTBEEDR.

Netty R4k # 7 )DKIEZapi, RBEMAIMKE, a0: Netty 3.X{K#IDKSA L, Nettyd x{kFiDK6LA
LO
Netty7E W& BE A HEMNSERE. KER, REUBEMNBDALENAGFIEN, 1Z25HEE,
AELEHHE, TTEMSSL/TLSHIStartTLS 5,

HXEERIERR, MRAXKERRE, RPbugrlIRREE, FARALERETRIMA.

1.1.4, hRasi%6A

NettyfhRA DM, 3.x. 4xM5.x, HASXRACEWEHER, 1FIEEEAgithubfissue: https:/git
hub.com/netty/netty/issues/4466



https://github.com/netty/netty/issues/4466

Remove master branch #4466

(G4 Gl normanmaurer opened this issue on 11 Nov 2015 - 28 comments

@n
"or normanmaurer commented on 11 Nov 2015 Member
manm

After talking with @Scottmitch and also with @nmittler | would like to propose "dropping” current
master and so not release any new 5.0 version for now.

The major change of using a ForkJoinPool increases complexity and has not

demonstrated a clear performance benefit. Also keeping all the branches in sync is quite some
work without a real need for it as there is nothin in current master which | think justifies a new
major release.

Things that we should investigate to prepare for this change:

¢ Deprecate exceptionCaught in ChannelHandler , only expose itin ChannelInboundHandler

e Expose EventExecutorChooser from MultithreadEventExecutorGroup to allow the user more
flexibility to choose next EventLoop

* Add another method to be able to send user events both ways in the pipeline. (#4378)

Please chime in here and let me / us hear any concerns.

EFSXNEEREZE, {EMForkjoinPoolFEARERAT, ERMEAEHAREMENME, RMHADN
BRVEIFHERTRANIEE, RIEBRRMmIRAIE, PR XEF .

Nettyfl) &

_,) Netty project  News | Downloads  Documentation| Getlnvolved N

based legacy protocols. As a resul| g3 4.1.50 Final - 13-May-2020 [way to achieve ease of

development, performance, stability, & 4056 Final - 05.Fep201s P

& 3.10.6.Final - 29-Jun-2016

Featu res 4, Apache License 2.0

: # Previous Releases
Design
A Nightly Builds
« Unified API for various transpd—., - Ing socket
« Based on a flexible and extensible event model which allows clear separation of
concerns

Core

B#iNetty I &#ARAH4.1.50.Final, AEFEEFIRAZEIN,
1.2, Jtt2i&ENetty, MTERRENNIO?

ENBBIEAE, —RREASEBRRENNIO, MESIEENetty, MinaEHERFHIELE, TERE

= .
= -



o NIOKIKFEFAPIEZ:, FRMM, FEHZHEESelector, ServerSocketChannel,
SocketChannel, ByteBufferZ,

o TEHZHMMEIIMIAEMEAR, FlNzEavaZ&i2Rmiz. XE2EAINIORTES REIReactoriE
N, RO SEEMMERIZIFENE, TERESHSHENNIORERF,

o TIFMBENHST, TFENREHIFER, AINEFIHTHEIGEHESE. NN, FEIR5. KK
Z17. NEAENFERROLIEEEI, NIORENK RERINEFRKENES, BErIEERE
ST TEENEEEHIEE K.

e |DKNIOHIBUG, iR ZREZEMepoll bug, ERSESelector=#1f), HESFIHCPU 100%, B
73 EEFRTE)DK 1.6hR A update181EE Tixia&E, BREZIDK 1.7MRAZEENDIBFEE, RATZ
BUGKRAEMREE T —LMmME, BHSESIRKMERER,

o B{REERES: https://www.jianshu.com/p/3ec120cad6b2

1.3, Netty[I iz

NettyWNRIZRRIEE 28, tEal: BEERTIVAY. BT, REHETW. BT, SRFT
ﬂ.]io

o HEXM1TIV

o EHEEWTWINEYH, RERKRUNMED TR ARAEMNILERSEA, BERPCHAR
HITSMRENRS AR, BrRiERNRPCIEZREREIIRA T NettyfE WM EBSA M.
o thin: FEEEMNSHRNRSAEIELRDUbbo, EKEMIE(EMNettyfENBEHM,
o gRPC, EGoogleiRtMISHEERPCIHELE, KEMEM T Netty,
o REUEITI
o ARBIETWHFZHEABRAT Netty(ENBEEM, 20: Flink, Spark. Elasticsearch

KN

Fo

BEAHIE T EBNettyf)—LEIRE : https://netty.io/wiki/related-projects.html



https://www.jianshu.com/p/3ec120ca46b2
https://netty.io/wiki/related-projects.html

Related projects

Did you know this page is automatically generated from a Github Wiki page? You can improve it by yourself herel

Make sure the list contains only open source projects documented in English and the list is sorted alphabetically. Remove unmaintained projects (no commit activity for Ii
months.)

« Akka is a Scala-based platform that provides simpler scalability, fault-tolerance, concurrency, and remoting through the actor model and software transactional
Apache BookKeeper is a scalable, fault-tolerant, and low-latency log storage.

Apache Cassandra is a column oriented distributed database.

Apache Flink is a distributed, stateful stream processing framework.

Apache James Server is a modular e-mail server platform that integrates SMTP, POP3, IMAP, and NNTP.

Apache Pulsar is an open-source distributed pub-sub messaging system.

Apache Spark is a fast and general purpose cluster compute framework, commonly used for "Big Data" applications.

Apache Tajo is a distributed, fault-tolerance, low-latency, and high throughput SQL engine that provides ETL features and ad-hoc query processing on large-scale data sets|
Arquillian is an innovative in-container testing platform for the JVM

Async HTTP Client is a simple-to-use library that allows you to execute HTTP requests and process the HTTP responses asynchronously.

Atomix is an event-driven framework for coordinating fault-tolerant distributed systems built on the Raft consensus algorithm.

BungeeCord is the de facto proxy solution for combining multiple Minecraft servers into a cloud / hub system.

Copycat is a fault-tolerant state machine replication framework built on the Raft consensus algorithm.

Couchbase is a distributed NoSQL document-oriented database that is optimized for interactive applications.

Elastic Search is a distributed RESTful search engine built on top of Lucene.

Eucalyptus is a software infrastructure for implementing on-premise cloud computing using an organization's own IT infrastructure, without modification, special-purpose
hardware or reconfiguration.

Finagle is an extensible RPC system for the JVM, used to construct high-concurrency servers.

Forest is a general purpose friend-to-friend platform.

Gatling is an asynchronous and efficient stress tool developed with Netty and Akka.

gRPC is a high performance, open-source universal RPC framework.

Hammersmith is a pure asynchronous MongoDB driver for Scala

Higgs is a high performance, message oriented network library.

Holmes is a Java application that implements DLNA/UPNP protocol for playing videos, music, pictures and podcasts (RSS) to compatible devices.

HometQ is a project to build a multi-protocol, embeddable, very high performance, clustered, asynchronous messaging system.

http-client is a high performance and throughput oriented HTTP client library.

Infinispan is an extremely scalable, highly available data grid platform.

.

.

.

.

1.4, BEFRGEBMARPC

HE L ARZAMRPCHELE, thiN: dubbo. gRPC. thriftFi= &, EFRBERN, HAIFTLUERERS
ﬁE’\JRPCFﬁ:'n, WAIIABEMRPC, —& K[ —MRESEFEBEMRPC, SIRER MW SIFSHTHE, N
BRESHIMEE,

RERRE, HIMBHARPCEXRE A, EEFEANetty KA BT HSHIRPCIEZS,
RPCEARIARTERE:

2iTiE 1388

BERERBE 4ER—>| EBEEES

FELMBEMRPCE, HATEETURIIBHARAFRANTRERIN S, SRT, XEMTIALSEE
WiEH, EERFIBMRPCRE,
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2. Nettyf95HaEIRIT
EANTHR, HIPRERRNettyl IS EEEIRTT, KT ENettyfIMEEESTEME?

FH T BENettyfIEBERT A, MBEMavalIOREENE, RSN MEEIRIEFRIReactorEFEEEIE
fiz, Nettymi2{£M)avafINIOSEI T Reactorizi&hl, BEXAZATFTEERRZHED, THEHIHK

2.1, Javafi)I04=EY

fEIDK1.42Z7]1, ETFjavaFiBMsocketB(SHRA T ELEERE (BIO) , IMREMEERT, =i
REMRSIRACHCHITR, EAENAINERERBRERAFRHANZLIOHEAIO, F5MHAERSE
AR,

20024, JDK1.4%7%, #itgTjava.niof, RETIFZHFLIOFEMAPIFIEE, FERINIO, HMARIR
7 BETF)avaiyF A IR EN K EFNA.

20114, |DK7E7%, BEGHINIOHITTFR, FRANIO2.0, EhtsIAIOMNTT i,
2.1.1. BIO{&EHY

java®iIBIOZblocking I/OMEFR, E-BLSHEZERIO, HiXxmEMEOEjava.io T,

BIORE BB, MERSIHAE—TERBOE—TERHTLIE, WT:



BRZS i
clientl RIS
client2 \ thread2
client3 _____,_,__~> ServerSocket > thread3
client4 ilEiis
client5 HEEIE
| Y,

Y
Javarhf{BIOtSHY

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

ServerSocket serverSocket = new ServerSocket(6666);

ExecutorService executorService = Executors.newCachedThreadPool();

while (true) {

System.out.println("HFEFEFmEE, . . - ");

Socket socket = serverSocket.accept(); //PHZE
executorService.execute(() -> {
try {
InputStream inputStream = socket.getInputStream(); //[HZE

byte[] bytes = new byte[1024];
while (true)({
int length = inputStream.read(bytes);
if(length == -1){
break;
}
System.out.println(new String(bytes, 0, length, "UTF-
8"));
}
} catch (Exception e) {

e.printStackTrace();

})i



AR R E)

o EFIRMFRESE BIHMETREA 1RSI, LIEMEIE. HREZIFEERERAERN, BEH
REBA, RSWMEKREZTE, EER Eiﬁa’%&iﬁff%ﬁﬂj THIR.
o HERAIER, WRZAERGREN, SHTHEERE, XFMAIPRETRSHFHZR.

2.1.2. NIOEHY

NIO, #RZzZINew IO BiZ non-block IO (JEPEZEIO) , XFMITAE AT, HEFRZ HIEEZEIOES

NIOHEXRRIABERILTE Tjava.nioB T, HE=K&OAH: Buffer (EHKX) . Channel (J&i&) .
Selector (i%iZ23/ZIREMAR)
e Buffer

o ENIOH, FIEMNRERMFHEETETIXTHMN, KEZBIHMAINN, EANETXE
ByteBuffer, S—MjavaBARBE BN MR PXIIR (FRTBooleanzka) , 40:
CharBuffer, IntBuffer. LongBufferZ,

e Channel
o EBIOEEFStreamsLl], MENIOFEZETEEXI, SHRAFRNE, BEZN @,
BRI DIEAINE,
e Selector

o Selector%szﬂﬁgﬁ%ﬁ, TR EMER EAChannel, MRENChannel L &4%1E
EASETE ChanneITMH:W%Jku, StSelectorfGif) i3k, AE@IT SelectionKey3k

EXTM%ChanneIE’]mm, 1TIOEE#RIE,
EXRTREEWT:
clientl —{ Channel |—> ...................... registert et »] —\
[ \
client2 —| Chaémel l——> ..................... wregister s >
‘ celect %
client3 —| Chan':pel |—> Server - (R:cg(];:)etr) ('l'eh(:(:‘:ac()ir)
client4 — Cha:n"e.‘l —eiie, register s > 1
client5 —I Char.inel.".‘ l———> ...................... “registerseeee e esanes -
. /8

_____ SelectionKey (£&)

RELE TP [channelS : READ
channel4 : WRITE

channell : ACCEPT]

AINEL, NIORBZEMTBIORE, TEE:
o BYUZHEMBMAMIIA-—TERELIESTEE, BRT SEREZEN L TXNRSHALTH
TR,
o NIOZLFERNB—TERF—TEELE, FEHRERBEAEAEESMHN, THTESRIE, ZHX



REVURD T RETTHH.
AN ER

public class SelectorDemo {

/**
* EMEL
*
* @return
*/
private Selector getSelector() throws Exception {
//3RkBlselector &

Selector selector = Selector.open();

ServerSocketChannel serverSocketChannel = ServerSocketChannel.open();

serverSocketChannel.configureBlocking(false); //JFPHZE

/ /3REVEEFH B 40 7%E iin [
ServerSocket socket = serverSocketChannel.socket();

socket.bind(new InetSocketAddress(6677));

/ ERRE BRI S

serverSocketChannel.register(selector, SelectionKey.OP ACCEPT);

return selector;

public void listen() throws Exception {

Selector selector = this.getSelector();

while (true) {
selector.select(); //1ZHFEMEE, BEIEZVDE—TEHNERE
Set<SelectionKey> selectionKeys = selector.selectedKeys();
Iterator<SelectionKey> iterator = selectionKeys.iterator();
while (iterator.hasNext()) {
SelectionKey selectionKey = iterator.next();
process (selectionKey, selector);

iterator.remove();

private void process(SelectionKey key, Selector selector) throws Exception

if (key.isAcceptable()){ //HiEIZIEXK
ServerSocketChannel server = (ServerSocketChannel)key.channel();
SocketChannel channel = server.accept();

channel.configureBlocking(false); //3EfEZE



channel.register(selector, SelectionKey.OP READ);
lelse if(key.isReadable()){ //iELEUE

SocketChannel channel = (SocketChannel)key.channel();

ByteBuffer byteBuffer = ByteBuffer.allocate(1024);

channel.read(byteBuffer);

System.out.println("form EFif " + new String(byteBuffer.array(),
0, byteBuffer.position()));

it

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

new SelectorDemo().listen();

2.1.3. AlIO{&EEY

ENIOH, SelectorZRERBEMIIAN, WREZEEHLE, hRHTHEE, WMOIEEIEXEED
Atigle? BAAIOMEXFNER FRET .

AlO;gasynchronous I/ORIfER, 'FH10, ZREFIORFEMRPTIRIERSIKENTDZIOXLH,

AIOHERTRIEE: APEREETASIER, SHkernel NZBEIENORIE, AP &LTEIRE, kernel
ARZEENIOKRE (B1IEHIBES. EEH) =G, BRAFRER, AFPWITREMSIRE.
o kernelfVEUIRBESR

o BEHIBEBMMEMIBIRE (M) EBBIRZEPX,
o kernelf9EUEEH

o RBEIEMAZRETXENIAFEFZENETEX.
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BRIAIOEBZENARE

o FETAFHREMSEiE, XENFEREREAFIRMAENF, EMAENTIE.

e Windows Z4t M@ IOCP T THIEMNES /0, B, ®MBERIMNWLFERRRKIR, Windows R
5, RMERBARULTERSH RN BNRSSIRIERFFER.

o MM7E Linux RET, RLIORBAE2.6IRATSIN, BRIAFTE, N, XtBEAE Linux T, L
MEHEMERENEHIZUNIO SEEREREE.

2.2. Reactor&f2iEny

ReactorfZtEAI R EJavat R, thAENettyR/E, EAIZ—TMHRRIEEE, T—MER, AAE
SEX, i, Nettysi24 S TNIOASS R, NF T Reactor&Z&BUATSLINAY,

ReactorfRBUAE X II=MAe:

e Reactor: MWD ESEMH, /OB HDIKEINAIHandler, FHISHEEEREIIME.
XL, BHEE,

e Acceptor: WMEEFIRFTERE, HoIKIEKREIMIEEER,

e Handler: ¥BESS5EM4E, MITIFEEL/S1ES, STichannelfiEAN, STERLMIENSEIZEE
&, MBS REHchannel,

= IBReactor&EREIG =Fh, W

® ReactorB 4 FEiEE
e ReactorZ & FEiEEY
e FMReactorZ & iEtEHY



2.2.1. K Reactor&iEIEHEY

Reactorif &2
clientl
Acceptor
/ P
MEE
client2 Reactor <
"i@ﬁ‘i\ Handler
W=
Read
client3

WiAR:

e ReactorHZKEMAZRAE, RITZIKERIIEK, HEERER

e ReactorlREIEFin&RINIEKRE, MREFMEEZBIIAcceptorFemk, HLAIEKRKHHandler5s
%o

e HandlerEm\l/ B iZiEAIIE, BEARNRIERZ: Read --> /SZ4ME --> Send

RAPERRY L ER R :
* i
o LIYER, HBLIETM, RESHE. HEEEFI—,

o EERAA—EWSZELRER. NTHEERASNNATSR.
o R

o HTEBLIERIE, THERD KIFEZZCPURIMEEE

o HReactorZRENBIEZE, WIEREIFEZIE, JX%—%@U(%%F‘ ImERER, BN ZEE
FoHTER, XEIMEReactorEENNE, REATSHAEHBREMLEB, RAR

FRIIEREIRAT
o AIFME, WRZLEBEHANTLBAREINEL, MESHBEITBERAATR, EHEHAE
REFE,

2.2.2. EHReactorZ&EIEHY



i ReactorZ4ig
clientl :
Acceptor
d P

s
client2 Reactor

REEER Handler
client3

= )
s = s
] )

AR

BE

o 7fReactorZLMEERMBLLRBLREEEMS, FRRET, HandlerAi=4BIS:2Z8E, RER

RIMNAFIER, BIEMNWSZEE, ERMIEERTM.
XAFRIABE{RReactorfy 1 EEFFEH, THFMACPURIR, MMELZENMEGD LK IIET, #AR
TN AREL.,

XMMEEFER(E)
o ZUBHEHZNELERER, MR FEETMISZLEE, EEREHBLLELIEReactor T

Ri&, MEPRAZLURNERMERFLE.

e ReactorABFTESMHNRITNMAN, REELRERETIT, AESFEMEDHE. fIHEERE

Fim&tk, SERSHHBENEFIREFHITREINL ERINIASIFERFEITEE,

RNTERFRMEE O, FE T E=MEMReactorZSEHIZIREE,
2.2.3. FMReactorZ&LiZiEHY



clientl FMReactorZ2£42

client2 MainReactor [—3srisz Acceptor —E—F—‘—» SubReactor
client3

Handler

FEFEMIRER, JFReactorn 288D

e MainReactorfa M lfrserver socket, FASEAMEMLZIOEIEZEIIRIE, JBEIIMNsocketChannelig
EiEMLASubReactor,

e SubReactorEEREFZEIIFCFAsocket IEIERZ B MBS IBIR(E,
IR e

o [ARR, AHABENELSEMHFAAE, mAReactor A IRAREBIH,
o TIH B3R, BAA{EHETIEINSubReactor LHI MR R D FIFHACPURIR.
e TEMAMS, ReactoriBBIAG S5 BMRSHAMNEIZETLX, BERENERM.

2.3, Nettyi&EH!

Netty#E B EE T ReactorfZBISTIA, MNTUL=MREMAIRBFZE, BIFBHORE, —RIE
i, ERSIHERAEMRIEER, ERREENT:

client1 i Nettyis® ,___\
client2 BossGroup —sm&E—|  Acceptor WorkGroup
E E Lol

NioEventLoop

ChannelHandler ChannelHandler
a Wz : ; / :

AT

AR :
o 7ENetty/EHIF, MAFRAMIBEFNEIZEHAIEBossGroup, ARGEEMMEHAIEWorkGroup,
GroupFl &t .

e NioEventLoopRm— M AHIEMREIMITMIRES LR, BT RIHEETE LN/ B4,
o @idPipeline (Ei&E) HIT S BEHLIE, PipelineaE S/ ChannelHandler, EIFAISE2E



t§E7EChannelHandler52RA.
3. NettyBEA[]
FFAFIE: JDK8 + Idea

3.1, tliitcast-MyRPCIiH

pom.xmIX{4:

<?xml version="1.0" encoding="UTF-8"?2>

<project xmlns="http://maven.apache.org/POM/4.0.0"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalocation="http://maven.apache.org/POM/4.0.0

http://maven.apache.org/xsd/maven-4.0.0.xsd">

<modelVersion>4.0.0</modelVersion>

<groupId>cn.itcast.myrpc</groupId>
<artifactId>itcast-MyRPC</artifactId>

<version>1.0-SNAPSHOT</version>

<dependencies>
<dependency>
<groupId>io.netty</groupId>
<artifactId>netty-all</artifactId>
<version>4.1.50.Final</version>

</dependency>

<dependency>
<groupId>junit</groupId>
<artifactId>junit</artifactId>
<version>4.12</version>
</dependency>

</dependencies>

<build>
<plugins>
<l-- javafmiFiEf -—>
<plugin>
<groupId>org.apache.maven.plugins</groupId>
<artifactId>maven-compiler-plugin</artifactId>
<version>3.2</version>
<configuration>
<source>1.8</source>
<target>1.8</target>
<encoding>UTF-8</encoding>
</configuration>
</plugin>

</plugins>



</build>

</project>

3.2, BRS5im

3.2.1, MyRPCServer

package cn.itcast.myrpc.server;

import cn.itcast.myrpc.server.handler.MyChannelInitializer;
import io.netty.bootstrap.ServerBootstrap;

import io.netty.channel.ChannelFuture;

import io.netty.channel.EventLoopGroup;

import io.netty.channel.nio.NioEventLoopGroup;

import io.netty.channel.socket.nio.NioServerSocketChannel;
public class MyRPCServer {

public void start(int port) throws Exception {
/1 ELRR, FBEESEEE, RERWEFERBEKR
EventLoopGroup boss = new NioEventLoopGroup(l);
/] T2, LFEEEIAZE: cpux2

EventLoopGroup worker = new NioEventLoopGroup();

try {
// BRSBEEBENE
ServerBootstrap serverBootstrap = new ServerBootstrap();

serverBootstrap.group(boss, worker) //IXREZATEH

.channel (NioServerSocketChannel.class) //fi&serveri@i&

.childHandler (new MyChannelInitializer()); //workerZfzrI4t
IR

ChannelFuture future = serverBootstrap.bind(port).sync();
System.out.println("fRFBL|H/MNTMK, KON " + port);
/ /15 AR S5 U i O i 1 5% )
future.channel().closeFuture().sync();

} finally {
/ 1R
boss.shutdownGracefully();
worker.shutdownGracefully();

}

}



3.2.2, MyChannellnitializer

package cn.itcast.myrpc.server.handler;

import io.netty.channel.ChannelInitializer;

import io.netty.channel.socket.SocketChannel;

/**
* ChannelHandlerBY#JtA1t
*/

public class MyChannelInitializer extends ChannelInitializer<SocketChannel> {

@Override

protected void initChannel (SocketChannel ch) throws Exception {
/ /8 SS ARSI EIFIZR A
ch.pipeline().addLast(new MyChannelHandler());

3.2.3, MyChannelHandler

package cn.itcast.myrpc.server.handler;

import io.netty.buffer.ByteBuf;

import io.netty.buffer.Unpooled;

import io.netty.channel.ChannelHandlerContext;

import io.netty.channel.ChannelInboundHandlerAdapter;

import io.netty.util.CharsetUtil;
public class MyChannelHandler extends ChannelInboundHandlerAdapter ({

/**
* SRENE i & RAVEHE

* @param ctx
* @param msg
* @throws Exception
*/
@override
public void channelRead(ChannelHandlerContext ctx, Object msg) throws
Exception {
ByteBuf byteBuf = (ByteBuf) msg;
String msgStr = byteBuf.toString(CharsetUtil.UTF_8);
System.out.println("EFim&AREIE: " + msgStr);

/ /B P ih &R



ctx.writeAndFlush(Unpooled.copiedBuffer("ok", CharsetUtil.UTF _8));

/**
« SRR
*
* @param ctx
* @param cause
* @throws Exception
*/
@Ooverride

public void exceptionCaught(ChannelHandlerContext ctx, Throwable cause)

throws Exception {
cause.printStackTrace();

ctx.close();

3.2.4, MG

package cn.itcast.myrpc;

import cn.itcast.myrpc.server.MyRPCServer;

import org.junit.Test;
public class TestServer {
@Test
public void testServer() throws Exception{

MyRPCServer myRPCServer = new MyRPCServer();

myRPCServer.start(5566);

3.2.5, il



» Tests passed: 0 of 1 test

AR %2

ZEFmEFEEAE: hello

— Ay

. - o
public class TestServer ® SocketTest v 3.0.1 [ x|
®Client | ® Sexver | ® Udp | ® About
@Test
public void testSer (o 1
MyRPCServer myR TP Address 127.0.0.1
Port 5566 Port Disconnect [] Secure
myRPCServer.sta SocketTest v 3.0
} Connected To ¢ www. techsmith. com [127.0.0.1]
Conversation with host
} S: hello
/

TestServer

[ Send

= v - 1= | Save
Erjj%ﬁk’ "Wuj\]: 5566 Nessage

Clear

AIAEE,

B P in R X BIER AR S .

3.3. EFim

3.3.1. MyRPCClient

package cn.itcast.myrpc.client;

import
import
import
import
import

import

public

cn.itcast.myrpc.client.handler.MyClientHandler;
io.netty.bootstrap.Bootstrap;
io.netty.channel.ChannelFuture;
io.netty.channel.EventLoopGroup;
io.netty.channel.nio.NioEventLoopGroup;

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

class MyRPCClient {

public void start(String host, int port) throws Exception {

/1 EX TAREF24A

EventLoopGroup worker = new NioEventLoopGroup();

try {
//3EE: client{EFRYEBootstrap
Bootstrap bootstrap = new Bootstrap();
bootstrap.group(worker)
.channel (NioSocketChannel.class) //3FE: client{FFHMNE

NioSocketChannel

.handler (new MyClientHandler());

/ 1 ERERREARSS

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



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

worker.shutdownGracefully();

3.3.2, MyClientHandler

package cn.itcast.myrpc.client.handler;

import io.netty.buffer.ByteBuf;

import io.netty.buffer.Unpooled;

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

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

protected void channelRead0 (ChannelHandlerContext ctx, ByteBuf msg) throws

Exception {

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

public void channelActive(ChannelHandlerContext ctx) throws Exception {
// a1 AR S5 b A EEE

String msg = "hello";
ctx.writeAndFlush(Unpooled.copiedBuffer(msg, CharsetUtil.UTF_8));
}
@override

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

ctx.close();

3.3.3. MK



package cn.itcast.myrpc;

import cn.itcast.myrpc.client.MyRPCClient;

import org.junit.Test;
public class TestClient {

@Test
public void testClient() throws Exception{
new MyRPCClient().start("127.0.0.1", 5566);

3.3.4, Wik
B

o) Tests passed: 0 of 1 test
"C:\Program Files\Java\jdkl.8.0 1l44\bin\java.exe"
BWERFZ WANEE: ok

AR S5 -
<) Tests passed: 0 of 7 test
"C:\Program Files\Java\jdkl.8.0 144\bin\java.exe"
fRF == BB, FOA: 5566
Z PR REAE: hello

4. NettytZ/OVA

BIRTENZES), BAIYNettyWRBEFRE TSN TR, ENetty B —E20AH, HNLITIHE
EHRANIERE, TEHRN—RTET.

4.1, Channel

Channelf] AEEf# R @socketiEHE, EEF RS RSBIHERNIMEMIEIL—Channel, ERRER
KII0#RE, tE#0: bind(). connect(), read(), write() %,

Netty £ Channel $ZCIFTHRMHAY API, AAMIBE(E T BIZ(ER Socket ERIE 4,

REMN. FRIEBELIFEZHEAREN Channel £S5 2335, HAR Channel 28

NioSocketChannel, NIOKIZEF i TCP Socket %i#%,

NioServerSocketChannel, NIOHJARSS231% TCP Socket &%,

NioDatagramChannel, UDP 3%,

NioSctpChannel, &EF s Sctp &%,

NioSctpServerChannel, Sctp RRZ523Im&ERE, XLE@EXZE T UDP Fl TCP M4 10 ARSI



10,

4.2, EventLoop. EventLoopGroup

A7 Channel E#2/RSS, ERZERILUERRE, MRRB[|LEEEREHIEIER, RSHEES
AEBIREAIE TR . BBAEBR I/ NI a5 H% (Event) .

Blan: EEHERE PEEE; APEM4; FESH; TS XHABIESESE,

BTEM, MFE—EIREENNESE, XMLHE (B4%) #EEventLoop,

£ Netty 81 Channel #i&# 9 B.EI—1 EventLoop, — EventLoop AJIMBRSEZF £ Channel,

B EventLoop £ HFH—" Thread, EITIX Thread &4t EventLoop FHEIARAERIFRE 10 RIEF
ETL

H A4/ EventLoop
fEvent LoopGroup
@ EventLoop
{# flEventLoopGroup
PiiR ki) Event Loop

ﬁ EventLoop ﬁ EventLoop

TEFEAS 4 i 8 34 9 45
f§Channel L {# FHEvent Loopkt ¥
VO ¥4

@l Channel F|EventLoop

EventLoopGroup ZRRA A EventLoop B9, 7ERIERIBIFH, E—ITHBIME new
NioEventLoopGroup();

/1 EZ%RE, FBEMENSEEE, REERREFPERES
EventLoopGroup boss = new NioEventLoopGroup(l);
/1 TARER2, LI2EEIAR: cpux2

EventLoopGroup worker = new NioEventLoopGroup();

MRSBIEELRHRAN, ALY cputz#i*2, JRIBUT:




static {
DEFAULT EVENT LOOP_THREADS = Math.max(1l, SystemPropertyUtil.getInt(

"io.netty.eventLoopThreads", NettyRuntime.availableProcessors()
* 2)); //A]FBcpul#l * 2

if (logger.isDebugEnabled()) {
logger.debug("-Dio.netty.eventLoopThreads: {}",
DEFAULT EVENT LOOP_THREADS) ;

}

FEXZRR:

e —“ EventLoopGroup & — & Z EventLoop;

e —" EventLoop EEME AN R —1 Thread 457%E;

e FfEH EventLoop £ IERY I/0 EHEEEEEM Thread LIRALIE;
e — Channel TEMNA G EEAN R EMF—1 EventLoop;

e — EventLoop AIREEMW D ECLAE— 13 Z Channel,

4.3. ChannelHandler

ChannelHandlerX3fEAEMS, AIMNREREENAMT, BRI TFEIERONISTL LA S IZEER
RE#E7EChannelHandlerd 52,

FERIEBFH, MyChannelHandlerffi @£ T channelRead /53%, REXZIE Fin{ERAVEIE.
SF IR B IEFINLE, BEABRIChannelHandlerskBl 5 Z 33N :

e ChannellnboundHandler N4 4ME 22
e ChannelOutBoundHandler H it B4 ESR

BOPREKXRUT:
<<interface>>
ChannelHandler
I l
<<interface>> <<interface>>
ChannelInboundHandler ChannelOutboundHandler

ChannelHandlerAdapter{2 £ 7 —LE 75 AREIASEER, BDE/ VB3 FChannelHandlerf9%RS .
ChannellnboundHandlerAdapter 5 SimpleChannelinboundHandlerfgX 5l :

o 7EBRSSIm%m S ChannelHandlerff 4% RrYZ ChannelinboundHandlerAdapter
o EEFinYRE ChannelHandlerft44#HIZ SimpleChannellnboundHandler

* MENXET, FBETSRBUEREIERNSIA, MEESREIUESEIENSIA,



@Override
public void channelRead(ChannelHandlerContext ctx, Object msg) throws Exceptic
boolean release = true;

try {
if (acceptInboundMessage (msg)) {
@SuppressWarnings ("unchecked")
I imsg = (I) msg;
channelReadO (ctx, imsg):
} else {
release = false;
ctx.fireChannelRead (msg) ;
}
} finally {

if (autoRelease && release) {
ReferenceCountUtil. release (msqg) ;

}

4.4, ChannelPipeline

T‘ ChannelfIHIBZIEEREH R, WNEBRSMNIZSEEELE, bWl RBMEBLE, EEIRE

AL TFEMI S BEIIMEIEER T ChannelHandler5ea, tBMEKRE, — P ChannelliEZ
/\ChanneIHandIer ZChannelHandlerffal ZEEEA], EMIRRTINE 22 EAFN, XME
EChannelPipeline #1TE T,

—~Channel@& 7 —"ChannelPipeline, fChannelPipelinesf#~ 7 —ChannelHandlerfy7!
.

ChannelHandler5 ChannelflChannelPipeline Z [BJ#JBREIX R, HChannelHandlerContexti#{T4
.

ENXAWNT:

Channel

head ChannelPipeline tail

— — ]
ChannelHandler ChannelHandler ChannelHandler ChannelHandler
| ———— | —————| | —

ChannelHandlerContext

ChannelHandlerContext ChannelHandlerContext ChannelHandlerContext

ChannelHandleriz BN AR SEHMN— TN fER, ANHSHEMNERNheadFEERERE—T
ChannelHandler, HitEHMERMtaill[@EEE, BEI&E—"1ChannelHandler, LR
ChannelHandlerfBEA &m0,

4.5, Bootstrap

Bootstrap25 | SHNER, ENEBEREEEE MNettyiZfr, BENTAGHBENR, HREHEIRO. B
NettyfRZ3

Netty iRt 7T2MEBN5|FE, —MBTFTEFim(Bootstrap), mM»—*(ServerBootstrap)lBF RS
%%0



ENNXBIET:
e ServerBootstrap FHEEI—MimO, FENRJBB[/AONERITERE, M Bootstrap N EAEEEE
EInFET RN P imh AR F P ERR.,
o 3|S—1EFiIERFEE—"EventLoopGroup, {BR—"ServerBootstrapMEEH/,
o ENRBEHEFEMAARA Channel
o B—HRREEZ— ServerChannel, {&KRS2EE SHNEHERIE N AMinm ORI EE R

HEETF,
o B_HRKEEMBEELIZNARLEENEFinEE,

HA4/EventLoop HA4/EventLoop
#JEvent LoopGroup fjEvent LoopGroup
@ ventLoop @ ventLoop
EventLoop(EventLoop EventLoop(EventLoop

fE K E fERXA
EventLoopGroup EventLoopGroup
fEventLoop fJEventLoop

EventLoop

EventLoop
4]

ServerChannel

| (EventLoop

LR R

5sServerChanneltBxBxfJEventLoopGroup B EE— AR AENEZIFEKEIZE Channel B9

o —

EventLoop, —BEEIEHKIES, FE 1 EventLoopGroup FIRLERI Channel 28— EventLoop,

4.6, Future

Futuref@ft 7 —FE R EEA I BAINAEFOAN . XTHRANUEFZ—TFTEIENERN G
7, ERERKOETNZITTHN, FiRfxEERTARE,

JDK FE T interface java.util.concurrent.Future, {E2HEAIRHENII, RAFFIRENNAVIRE
EEEATH, E—HMEEEIIETM. XEIEFEHRY, AT Netty Rt TEB ST ——
ChannelFuture, FFERNITRIIRFENRMRER.

e ChannelFuturet2t 7 JLMEIMIFE, XEFAESHENEBIM—IHEZ D
ChannelFutureListenersZfi,

o INITERAYEIE S HoperationComplete(), IESTEXNNA RIS HIER . ARRITEEA A
BMZIRERINMSR TR HE T .

o T Netty B9 I4 1/0 RIEERIFIRE— ChannelFuture, tBitER, BIIHASEE, AT
W, NettyT22FHMEHFIRENN,



fecuru prumiocs
} else {
// Registration future is almost always fulfilled already, but just in case it's not.
final PendingRegistrationPromise promise = new PendingRegistrationPromise (channel);
[regFuture.addListener (new ChannelFutureLlistener() { |—®&REHW
QQverride
public void operationComplete (ChannelFuture future) throws Exception { e R EE
Throwable cause = future.cause():;
if (cause != null) {
// Registration on the EventLoop failed so fail the ChannelPromise directly to no
// IllegalStateException once we try to access the EventLoop of the Channel.
promise.setFailure (cause);
} else {
// Registration was successful, so set the correct executor to use.
// See https://github.com/netty/netty/issues/2586
promise.registered();

doBind0(regFuture, channel, localAddress, promise);

}
1)

return promise;

LB = serverBootstrap.bind(port) 5iAKEAIZESLH,

4.7, ING

EventLoopGroup [—=a/EE—> EventLoop

SN

;

ChannelPipeline 417 > Channel

EEHandlerl@EHRAT

ChannelHandlerCo
ntext

g vianneacnaanngp? ChannelHandler

BT A _EEPENetty P9 OB SRR,

5. 1*¥f%ByteBuf
5.1, TERE




Java NIO #21#t 7 ByteBuffer R E MNF T HEs, BEXTEERERITFER, MAMBLEE,
Netty fJ ByteBuffer B m& ByteBuf, — 5@ ARSI, BEAR/RTIDKAPI BERRNME, X ARMENA
RN R ERME T BIFHIAPL,

MEEF 3K, ByteBuf H—SHFPEEMM . MATETFHRAREFRER.

ByteBuf it TR ZR5|, —THETEREE, —THTEAME. IR ITRSIBIEFTRAFRE
&, REMBFBEEHESERNMUE,
%M ByteBuf iEENAY, BRI readerindex (EZE35|) BERIEIZENFETEUSIE,

E4, H5 ByteBuf i, ERY writerindex (EZ&3]) BRIRIESANNFTEHITEE.

e S O e S S S O e +

| discardable bytes | readable bytes | writable bytes |

| | (CONTENT) | |

e S R O S S S = +

| | | |

0 <= readerIndex <= writerIndex <= capacity

.—-—.-H-,—HleTJ

#discardable bytes -- AIEFEMNEDT

#readable bytes -- F[IENFENHE(E
#writable bytes --FAIEMNFTZT(E
#capacity -- mANB=

R readerindex #8337 writerindex B9RS{%, Netty =i IndexOutOf-BoundsException && ,

5.2, B {ERH

5.2.1. ZEEUR(E

package cn.itcast.myrpc.test;

import io.netty.buffer.ByteBuf;
import io.netty.buffer.Unpooled;
import io.netty.util.CharsetUtil;

public class TestByteBuf0l {
public static void main(String[] args) {

/ /31
ByteBuf byteBuf = Unpooled.copiedBuffer("hello world",

CharsetUtil.UTF_8);
System.out.println("byteBuffIB=/: " + byteBuf.capacity());
System.out.println("byteBuffJE[IXFEN: " + byteBuf.readableBytes());

System.out.println("byteBuflJRIEAR=N: " + byteBuf.writableBytes());

while (byteBuf.isReadable()){ //AiE—: AEfEI R oIreaderIndexi#T1EE



System.out.println( (char)byteBuf.readByte());

/AT B AREEEE
for (int i = 0; i < byteBuf.readableBytes(); i++) {
System.out.println( (char)byteBuf.getByte(i));

/1A= ¥t Abyte[ 13#1TIEEX

byte[] bytes = byteBuf.array();

for (byte b : bytes) {
System.out.println( (char)b);

5.2.2, EANRF

package cn.itcast.myrpc.test;

import io.netty.buffer.ByteBuf;
import io.netty.buffer.Unpooled;
import io.netty.util.CharsetUtil;

public class TestByteBuf02 {

public static void main(String[] args) {

/IEENFHEPX, MIEKNN10, &EKRAN20
ByteBuf byteBuf = Unpooled.buffer(10,20);

System.out.println("byteBuffJBEN: " + byteBuf.capacity());
System.out.println("byteBuffJr[IZFEN: " + byteBuf.readableBytes());

= =]

System.out.println("byteBuffJR]EHEHN: " + byteBuf.writableBytes());

for (int i = 0; i < 5; i++) {

byteBuf.writeInt(i); //BEAint®kEA, —PintH4PFED
}
System.out.println("ok");

System.out.println("byteBuffJBEN: " + byteBuf.capacity());
System.out.println("byteBuffJr[IZFEN: " + byteBuf.readableBytes());
System.out.println("byteBuffJR]EREN: " + byteBuf.writableBytes());

while (byteBuf.isReadable())({
System.out.println(byteBuf.readInt());



523, ERFEIEFT

#@iddiscardReadBytes () 7 A GELIZMAEBIEHITEFLIE, MAIMEIKEZ1ZEEIF T8

BEFORE discardReadBytes|()

Proooooooooaoooooooos Proccoooocoaccoooooc Froccooocoooooooooos +
| discardable bytes | readable bytes | writable bytes |
Prooccmaocmancoesooos Fromrmaoomaaoomacoos SR +
0 <= readerIndex <= writerIndex <= capacity

AFTER discardReadBytes|()

S e +

| readable bytes | writable bytes (got more space) |
Sroccooommmscooooooe e +

readerIndex (0) <= writerIndex (decreased)

package cn.itcast.myrpc.test;
import io.netty.buffer.ByteBuf;
import io.netty.buffer.Unpooled;

import io.netty.util.CharsetUtil;

public class TestByteBuf03 {

public static void main(String[] args) {

ByteBuf byteBuf = Unpooled.copiedBuffer("hello world",
CharsetUtil.UTF_8);

System.out.println("byteBufl B =N : " + byteBuf.capacity());
System.out.println("byteBuffJR]IEBEN: " + byteBuf.readableBytes());
System.out.println("byteBuflJAIEAR=/N: " + byteBuf.writableBytes());
while (byteBuf.isReadable()){

System.out.println( (char)byteBuf.readByte());

byteBuf.discardReadBytes(); //EHCIENFTZE

System.out.println("byteBuffJBE/N: " + byteBuf.capacity());



System.out.println("byteBuffJR[iEHFE/N: " + byteBuf.readableBytes());
System.out.println("byteBuflJRIEA=N: " + byteBuf.writableBytes());

5.2.4. clear()

#i@dclear () EBreaderIndex . writerIndex N0, FEIBNE, EEHRENFREENAST
BEFORE clear()

e R e I S S O = +
| discardable bytes | readable bytes | writable bytes |
e e e +
0 <= readerIndex <= writerIndex <= capacity

0 = readerIndex = writerIndex <= capacity

package cn.itcast.myrpc.test;

import io.netty.buffer.ByteBuf;
import io.netty.buffer.Unpooled;

import io.netty.util.CharsetUtil;

public class TestByteBuf04 ({

public static void main(String[] args) {

ByteBuf byteBuf = Unpooled.copiedBuffer("hello world",
CharsetUtil.UTF_8);

System.out.println("byteBuffJBEH: " + byteBuf.capacity());
System.out.println("byteBuffJR[iEFE/N: " + byteBuf.readableBytes());
System.out.println("byteBufl IR EAEN: " + byteBuf.writableBytes());

byteBuf.clear(); //EEreaderIndex . writerIndex A0

System.out.println("byteBuffJBEN: " + byteBuf.capacity());
System.out.println("byteBuffJRIZHF=EN " + byteBuf.readableBytes());

rEJn—-.Eu

System.out.println("byteBuffJA|EEFEN: " + byteBuf.writableBytes());



5.3. ByteBuf (&
BIEEREFPXNARB S N=

o HWEMKX (HeapByteBuf) , NEHNDEMEIKIRELLRR, FTUMEVMBERIER, REZ, W
R TsockettIORE, FELGIME—RAFER, 1SHAFHNNEFXEFIZIAZChannel
B, MEERE—TERENTERE,

BTFEHE L VM BI8, EARERNTIRIEREN . PTLAEE ByteBuf.array() 5E3KEX byte[] £X
.,

o HizZHKX (DirectByteBuf) , IFifiNTF, EAMIMNATAEFSE, BLEHEATF, ENSENE
KWRERE—LE, BRFESAFMSocket Channel FIEZERRS, HFRIDT—RAFEN, EELE
HERTFIR,

o EEENX, MBEBENMBR LAMEEFIXRETE—IE, Netty i2ft T —1 CompsiteByteBuf,
AT P XM H IR R P XEBIERE—E, IHEREMAE.

/I BINMERMIEDirectByteBuf, MRFEFEAHeapByteBufiRil, NFEHITRAASHNIRE

System.setProperty("io.netty.noUnsafe", "true"); //nettyFIOR{EEIEE TUnsafe5s
PR

//ByteBuf MDEZEIRENIFMNL, BNARELIREIEE PIFEN
serverBootstrap.childOption(ChannelOption.ALLOCATOR,
UnpooledByteBufAllocator.DEFAULT) ;

5.4, ByteBuf % i

Netty 327 ®#h ByteBufAllocator B9LI, D 3IE:
e PooledByteBufAllocator, L7 ByteBuf BISITRAUML, REMHEER D HRARERBDAEF
BhA.
e UnpooledByteBufAllocator, ;2B SEMN KAV, BIREEMFTHINIRES,

//iBidchannelHandlerContext3ikB{ByteBufAllocatorL{l

ctx.alloc();

/ /18 channelt3a] IAFKER

channel.alloc();



/ /NettyZRiMER 7 PooledByteBufAllocator

/ /FILATES | SRR E IR AER
serverBootstrap.childOption(ChannelOption.ALLOCATOR,
UnpooledByteBufAllocator.DEFAULT) ;

/B RESEIRE
System.setProperty("io.netty.allocator.type", "pooled");
System.setProperty("io.netty.allocator.type", "unpooled");

5.5. ByteBuffYiFix

ByteBuftl R R FAHIZHEFXRNXAIE, FJUAGCEIR, BRMRRANIREEEFX, MAZGCH
B, MEFIBRM, SWZREAFHRE.

X FByteBuftufEi, D AFohERS BB,
5.5.1. FEIERN
FHIBN, MEBEERTMHE, EAReferenceCountUtil.release(byteBuf); #1TREIL,

Bidrelease57AMZs byteBuf BI{ERITEY, Netty BnIEI byteBuf .

i
/%%
« JRENE P b 4 SRATEIE
*
* @param ctx
* @param msg
* @throws Exception
*/
@Override

public void channelRead(ChannelHandlerContext ctx, Object msg) throws
Exception {
ByteBuf byteBuf = (ByteBuf) msg;

String msgStr = byteBuf.toString(CharsetUtil.UTF_8);
System.out.println("EFin&AREIE: " + msgStr);

/ I BT
ReferenceCountUtil.release(byteBuf);

FABMAAZIEL, ESXMARSLRER, 1RE—BRICBaaES SRR E.
5.5.2. B



BHBRE=MAR, P32 NihiTailHandler, 4&SimpleChannellnboundHandler,
HeadHandlerf9 B it

5.5.2.1. TailHandler

NettyfJChannelPiplelinefUii/K &R TailHandler, EIAER FUNRES M Nt EZEHandler BT
SHEATME, TailHandler&BERisReferenceCountedZEBIATE 2.,

/**

*

IRENE P i & RAVEHE
*
* @param ctx
* @param msg
* @throws Exception
*/
@override
public void channelRead(ChannelHandlerContext ctx, Object msg) throws
Exception {
ByteBuf byteBuf = (ByteBuf) msg;

String msgStr = byteBuf.toString(CharsetUtil.UTF_8);
System.out.println("EFIH&REIE: " + msgStr);

/ /1815 P i R & EHE
ctx.writeAndFlush(Unpooled.copiedBuffer("ok", CharsetUtil.UTF_8));

ctx.fireChannelRead(msg); //f§ByteBufld MEE

#£DefaultChannelPipelined fTailContextAER R S EREHIT:

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

onUnhandledInboundMessage(ctx, msg);

}
/I REEWAT
protected void onUnhandledInboundMessage(Object msg) {
try {
logger.debug(
"Discarded inbound message {} that reached at the tail of the
pipeline. " +

"Please check your pipeline configuration.", msqg);
} finally {
ReferenceCountUtil.release(msqg); //FEHEIR



FEIBNE, MRAHTETMER, BAETailHandlerh ZARSHITREIBURIEN,
5.5.2.2, SimpleChannellnboundHandler

ZChannelHandler4## 7 SimpleChannellnboundHandlerfg, 7ESimpleChannelinboundHandlerfy
channelRead()5iEH, KZHEITRIRAIE, FMNWSTEBHEFES AZIchannelRead0()H,

//SimpleChannelInboundHandler®fchannelRead ()
@override
public void channelRead(ChannelHandlerContext ctx, Object msg) throws
Exception {
boolean release = true;
try {
if (acceptInboundMessage(msg)) {
@SuppressWarnings ( "unchecked")
I imsg = (I) msg;
channelRead0(ctx, imsg);
} else {
release = false;
ctx.fireChannelRead(msg);
}
} finally {
if (autoRelease && release) {

ReferenceCountUtil.release(msg); //7EXEEN

(IR

package cn.itcast.myrpc.client.handler;

import io.netty.buffer.ByteBuf;

import io.netty.buffer.Unpooled;

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

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

protected void channelRead0(ChannelHandlerContext ctx, ByteBuf msg) throws

Exception {

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

public void channelActive(ChannelHandlerContext ctx) throws Exception {



// ARSI A IXEE
String msg = "hello";
ctx.writeAndFlush(Unpooled.copiedBuffer(msg, CharsetUtil.UTF_8));

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

ctx.close();

5.5.2.3. HeadHandler
B4 IERIE S, BiEHECEIA ByteBuf, #@id HeadHandler Sl B 5hFEH,

Bt AR Bytebuf BhX, —REBERZNER, BEHNEREE, EHIREZEFIRIIE,
BITIEA ctx.writeAndFlush(msg), Bytebuf 28X 1A N\ His4MERY pipeline K4 .

AES— T HitHandlerhf4METR R, REEESXIHILMNRE—#% HeadHandler, B&Ed—#E
Z2R9AA, EflusheplfE& IS #releaseds,

IR
package cn.itcast.myrpc.client.handler;

import io.netty.buffer.ByteBuf;

import io.netty.buffer.Unpooled;

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

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

protected void channelRead0 (ChannelHandlerContext ctx, ByteBuf msg) throws

Exception {

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

public void channelActive(ChannelHandlerContext ctx) throws Exception {
// ORI A IEEE
String msg = "hello";
ctx.writeAndFlush(Unpooled.copiedBuffer (msg, CharsetUtil.UTF 8));



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

ctx.close();

WATHAE R

¥ "nioEventLoopGroup-2-1"@1,555 in group "main™: RUNNING viT 4 Y

safeRelease:113, ReferenceCountUtil (fo.netty.util)
newDirectBuffer:444, AbstractNioChannel (io.netty.channel.nio)
filterOutboundMessage:275, AbstractNioByteChannel (fo.netty.channel.njo)

write:873, AbstractChannel$AbstractUnsafe (lo.netty.channel)

Iwrite:‘. 367, DefaultChannelPipeline$HeadContext (fo.netty.channel) |

invokeWrite0:717, AbstractChannelHandlerContext (io.netty.channel)
invokeWriteAndFlush:764, AbstractChannelHandlerContext (fo.netty.channel)
write:790, AbstractChannelHandlerContext (io.netty.channel)
writeAndFlush:758, AbstractChannelHandlerContext (fo.netty.channel)
writeAndFlush:808, AbstractChannelHandlerContext (fo.netty.channel)
channelActive:20, MyClientHandler (cr.itcast.myrpc.client.handler)
invokeChannelActive:230, AbstractChannelHandlerContext (io.netty.channel)
invokeChannelActive:216, AbstractChannelHandlerContext (io.netty.channel)
fireChannelActive:209, AbstractChannelHandlerContext (fo.netty.channel)
channelActive:1398, DefaultChannelPipeline$HeadContext (fo.netty.channel)
invokeChannelActive:230, AbstractChannelHandlerContext (io.netty.channel)
invokeChannelActive:216, AbstractChannelHandlerContext (io.netty.channel)
fireChannelActive:895, DefaultChannelPipeline (fo.netty.channel)
fulfillConnectPromise:305, AbstractNioChannel$AbstractNioUnsafe (io.netty.channel.nio)

finishConnect:335, AbstractNioChannel$AbstractNioUnsafe (io.netty.channel.nio)

5.5.3. /&g

o NIHGEERFED, WMRJEHEAHLE, A ctx.fireChannelRead(msg) IBFEHEFTE, H
K& &R iG—#% TailHandler 528 B hTE I

o UNRFMI T NIHLIERAKLZL, NATLALEE SimpleChannelinboundHandler , SERAifByteBuf B
IR

o HILAMNEITEF, HiIEHHERIM ByteBuf, @i HeadHandler F2h BRI,

o NIHRMEER, MRKRERFEAXNFINERHAER ctx.fireChannelRead(newMsg)iE &, BB



BEE Sreleasets;
o NihibEch, MREZAHEIER ctx.fireChannelRead(msg) LB EEIE R, HiRA M
SimpleChannellnboundHandler 5ER BshER, BEEILFEE Breleasels;
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