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XFRRE S B S GO ) T A i B OCE R, XN MRS MK EUE R TR
T AL PR TAERWIG KR, AT DU BRI 47 i 2R 97 R e 1 Ak 3 RE 0 ke 3 I 3 i <
MIgES " @

e R GiE T a1 ) PO Sl R R e

AR ZE TR AME AR FRATAT AR — MRS . 2R VO 2R T XA

R, SR SRS L RR L, JEEEE ST, & H A e
Jei A B ) s 38 R P

W BRI RE NS T A D LR R AR T W 2 B

FXBETT R A AE—i, SMHIFHZE 1O RAN R S FH AL, MR ZE /0 SRAC BT TP
WL OHEE, NN AERE, X EWEIRNTHE RGN CH, W HRSES, Xt
Netty [T TR ZE A S5

(D XF Finagle B 215 B2 L https://twitter.github.io/finagle/

@ 55 15 TERIEE 16 T2 Z IR FEAMR T3 BR324 5] e i — 82 I fal 6 ] Netty Sk i Do 3L S 5 i ]
B

3 André B. Bondi ) Proceedings of the second international workshop on Software and performance— WOSP’ 00
(2000)%f5 195 BT, “Characteristics of scalability and their impact on performance”
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1 1.3 F5h, A EE —F Netty FRLOAMF. BTE, RGEEEITRERENS, m
ARBARR Java Ko BEEMHIAIIERS , FATRE BIENDRUMTEME, A N1ERIZE 1A AR S0
$RALEm, FHERENTIT AgA Y

13 Netty B AH
LA I Netty B0 E B e

B Channel,

m [

B Future;

B F{}fl ChannelHandler,

S PR AER TR AR . BEUR . 22 LA RGE . VRN A O e AT R U5 1)
P28 LB it 2 0 288 R 4R

X RN AR, FATR P HA R E S, I HAEE M AEOL T, 2 feft— i
AR AR B & i v

1.3.1 Channel
Channel J& Java NIO f{—/FEAF 1 |

CRE AR TR (o — AR S, — AL, — ARG ERFIH — MBI
FT—ARH S AR R GUOBRM AT MM ) T k4, doik il A 5 4R1E O,

FHl, ArRME Channel FAERMEA (Auh) el (sl ) Bdlirysis. i, garil
BATITEE BOCH], s BT 4

1.3.2 [Ef

— AN, AR I 2 RIS 5 AR OnE RS . XS
H N DA S B IR AT . R 2 Mg R SR EA B, i AR R e iU
AR T i W Xz —.

Netty ZENHBEH T IR/ 24— lag b i, AR LI —1 interface-
ChannelHandler PYSEAbEE . ARG 12 R T —MolF: M— DGR C Sgedr it
ChannelHandler [ channelActive () [MJEFEEB-SHRA, ITEHITEHHE—ER,

D Java ¥, FRUERTES 8 MU API #IYE, java.nio.channels, Channel: http:/docs.oracle.com/javase/8/docs/
api/java/nio/channels/package-summary.html,

@ FREZ AL, — T
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REDFER 1-2 #HEEMEZR ChannelHandler

public class ConnectHandler extends ChannelInboundHandlerAdapter {
@Override
public void channelActive (ChannelHandlerContext ctx)
throws Exception ({
System.out.println(
"Client " + ctx.channel () .remoteAddress() + " connected"):;

J MBI AR,
} channel Active(ChannelHandler

Context)F2x 4% i H

1.3.3 Future

Future $ft 1 5] —Fh7EARAE S8 MURHE R AR 19 0 200 XA R LB — A b4
VERZERM AT BB EARR SIS 258, IR HE R vsTa)

JDK #i'® T interface java.util.concurrent.Future, {HR2HErREACH, H
VTSR AR N R E R B A5 N, B0E — B E BRI e, X2 dEH BB, FTLL Netty
feflt 7TE ACisil——ChannelFuture, HIT7EHATHAPARMERIRHRATH]T .

ChannelFuturefgfit 7 JUR A S 1Y J5 ik, X287 Al 15 AT RE 48 VM — D 5 24>
ChannelFuturelListenersZff], Wilr#Sa Rl iEoperationComplete (), BFSSHEXT I 1
ARSI Vo SRS TR T LRI ZAR VR R R e B TR A T IR, R
AT LI Ry =4 i) Throwable, fifif 52 , HiChannelFuturelistenerd& i mHL S
T TSR A I AR S R e A A B

#EA> Netty 1 H 3 VO ##4EHOR IR 71—~ ChannelFuture; WHLRB, ENITHASHZE,
EMNFRATT AT T EE RIS i —HE, Netty 58202 525 MUK S

fRBS G 5 1-3 J87R T —> ChannelFuture /28—~ VO #RAER)— ik M 1l 5~ X 1,
connect () K EHERM], MAXHZE, ZHHESTER G, XA R KE
MG TATHEER, HXAE LT @ISR ok T o B R BHZE LR Y
BAESERL, FTLLE AT AR SR B AR, DTS I st R B

RLEE 1-3 RPMFEIERE

Channel channel = ...;
// Does not block

ChannelFuture future = channel.connect ( q‘ﬁiiﬁﬂﬂf§{§§Uﬁ§$%ﬁ5ﬁi
new InetSocketAddress("192.168.0.1", 25));

@ WHRAE channelFutureListener ¥IIF] ChannelFuture HIBHE, ChannelFuture E&ASE,
IB4i% ChannelFutureListener ¥2x9k BB A, PEE T

F|EHXSR hyinxiaoyu(hyinxiaoyu@gmail.com) £ ZEEhFiY
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RSV 1-4 BoR Tanflf| ] ChannelFuturelListener, FiE, ZEEHEREFE &
o RIE, BEEM—DHE ChannelFutureListener X} connect () J5 kI H TR
[l ChannelFuture |, iZ Wil e gl M i i O e @y iy i, SR A Xt i RS @,
WRAZ AR, ALK B S $)i% Channel, I, T ChannelFuture HiGHR
) Throwable,

RELEFE 1-4 [EEZE

Channel channel = ...; .

' %R
// Does not block ﬁ[ﬂf E‘t%
ChannelFuture future = channel.connect ( §hEE£TLm

fut e igi‘fsiCketéddrez}s}( lgigl? : OLl ,'C 22) )(; ( HEF—~ ChannelFutureListener,
uture.a istener (new annelFutureListener . N PN
@override VLB AR 50 B 3538
public void operationComplete (ChannelFuture future) {
if (future.isSuccess()) { , ﬁﬂ;ﬁﬁ%{’ﬁ%ﬁmﬂ‘], muﬁu%
ByteBuf buffer = Unpooled.copiedBuffer ( A o
"Hello",Charset.defaultCharset()); 1 BwaquJ*¢¥§§&ﬁ§
ChannelFuture wf = future.channel () .
= 42 SRS N -
@ﬁf?p‘é{’ﬁ .writeAndFlush (buffer); Hﬁ%ﬁﬁﬁﬂﬁjﬁlﬁ§ﬂﬂﬁﬁﬁo
FRES cees & [7l—4~ ChannelFuture
} else {

Throwable cause = future.cause(); o o
cause.printStackTrace () ; AR AR, 5 )RR S A

} A% Throwable

}
b
e BRI, XTRERAVAEBISE R TR . FAR, SRS F AT T SR p iR
IMEABIRR . B0, ARSI, ARAT A EE e A — A B — Mm R R R

WARARIE ChannelFutureListener FHARJE R —NENASHAIRRA, ARAMRZEXTH,
F L, A Future EANEANCAINLE]; EAIHEEE S, H0 T Netty A8 B R SCHI A Z —

1.3.4 ZE4FA ChannelHandler

Netty fif AR At B PIRAS o 8o B R IRES . BRI R TE A
KA R il K S A . X SRR B

Bl HE;

B

B

m T ZHE.

Netty J&— PG IiFRHELE , T LA 2 4% BB T 5 A B3R a B i i AR DG E A T 0 2R
AT AE A B R DG PR 288 T e i f e ) SRR

L IBUETARR A R pU P
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B ORREG

LI E)SE R

BRI,

A R AR S il e B HEA SR ERVE LS R, X SE SRS .

B TIFECE A B R R4

B OCEEURES B ECE R B BT

TS EFER AT LA o) A 45 ChannelHandler AP AN SEBERY T V5 o Xt — MELFHY
W IR S e A N AR PR R i 1911 1 1-3 JEoR 1 — DR T g — X R Y
ChannelHandler §G40HAY

e S EpE -] HSALERRS (- A |- hobabEngs| 1| EEL
N twam@ag N NI T A

E 1-3 R%£ ChannelHandler $& R NS A0 b 44

Netty [) ChannelHandler NAMBREREME T REAMIMS , WE 1-3 R, AT
TEIE Y A fEX ChannelHandler #ATH Z MBI, (B2 HETR AT LA &4 Channel-
Handler BYSCHIERISL T —Fh Ry 1 Wal AR o A T e R T 1 [l

Netty $fit 7R &8fiE LT IFAERIHAY ChannelHandler SE, 446G H] T Fhipil
(41 HTTP F1 SSL/TLS ) [ ChannelHandler, 7EN#P, ChannelHandler [ Hifdif] 734
M Future, MAFEATECN T VRN FHFR PR R A AR R 9h 52 09 9% 25 o

1.3.5 ENIME—

TEARTEY, FTATNH T Netty LI EPEREMZ mAER X, DI E RSB ) —28 E 2R 2H
o LEFRATRAR B E— T FA TS 1 2R
1. Future. [E]1@F1 ChannelHandler

Netty iSRRI 24y 78 Future FIRTEEESZ EAY, MRK-EH1JR % $) ChannelHandler
BN A AR IR IZ IR o G5B —E, XU ER BRI T — AN HERES , [ URA0 N R 2
AT DURST FAT ] X 28 AV E AR S A R T A 7 AR . X2 Netty (A7 =X —AN S8 H AR

FERRAE LB o 3t e R A St A A0 Sl 2l , A0 R R P [ 8] sl A R A TR [T Y
Future, JAMAMEEHARIEALTT AR PR AL, I HALHE 1l S p i A A S
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2. &#FEE. EHF EventlLoop

Netty Ji it fill & S /4% selector M IR AR, THER T ITAARK TG E TSRS
RIS . TENER, K2 B8 Channel 43fi—4> EventLoop, FLMEIRFRA F1:, (145

B OGRS

B HFHMAIRAY ChannelHandler;

B R,

EventLoop A& Nl — Aok s), HALEE T—> Channel FA 1/0 FF, JHHAEZ
EventLoop 8™k i B I A AS 23 048 o 33 A ] 50T 5 K A BT H I B T /R AT RE A Y 7
ChannelHandler SEL RGBT A AL AR, PRI, ARW] DAL TR EER 12, H
RACAT BOGHR A BE AL BRI T . I FA TAETEAIERT Netty HOZERRA RIS 2575 2110
2 AP JEfRT LT B 22 Y o

14 /P&

TEX—wrh, BATNA T Netty HEZRAYTE SRR, AU4E Java (2528 AP AYTEAZ e, PHZE
FEBHIE LBV EZ [ XS], DASCS 20 110 TEm 256 . e RE I P28 g A2 h A 034

RIF, FATHER T Netty A%EPE . BOHAIDLA, A 6h Netty SRR RZPLH], AL4E
Ml Future LR EATRZS S o FATERE] 1 R A0 A2 59 LU el 2 B e AT ]

TEARASE T ARRYE I, A TG B AR A ol A1) I L6525 1 TR R A2 H 2 i
PP B E TR o

FE T —#r, AP ZERAIET Netty 19 AP LI R RRRL A JERR, AR IR S 1R
R 2R — 3 1 S AR 55 W TR T
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o5 2 55 RIS K Netty MR

KEFTERNE

B REFAAR

B %5 Echo JRE- R MK P4
[ QA= Pr Wl e s

AT, FATE BRI — T Netty AR P m MRS 7%, N R AR ] 4
B PR B R DL A RS A R S5 AR TR R A R . HR X AN R, RN
HHA

B, Bt MG, HFREMRUE/RPIT & THMIREE, WIRIRT B XA 145
BRI A 25 2 o0 H COBER BT & TAEMMOES, IRAERE AT D,

HK, KRS T Netty B)— DOk AL Besc s, BRI —& b 2latny . @i
ChannelHandler JEHMJEER FHFREFAUIZHE . XAELERXTESS 3 B rh AR IXT Netty APT AYTEA
2 ) ERS

21 WEFTFRHRE

BRI ITABAI RG], HFEE JDK A1 Apache Maven X WWEE T H., B T#Z R LIGE T
ﬁﬁ"]o

TATEB R, R EORFI, I BRI REE A C AR . EARRTT LI 4
ARG, (HUEIRAR iR Z B R T Java BIBE T & 3458 (IDE ),
211 IREH &K Java AL TEE

IREGHERAE RGET REC 222238 1 IDK. Jy THRBIE S, ATLITEMm S FTHA

javac -version
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WRARI Eavac 1.7 o 1.8, MBS EL T I H ] IRT et @,

TS0, 3% M http://java.com/en/download/manual.jsp Zb3HL IDK 25 8 fiz. 150y, T5 2 FaRAJE
JDK, TMiANE Java i1 T3R5 (JRE ), HHATLLZEAT Java N, (HEANRESIIF T, %M
HEA BRI PATI AT . AR EEREU ], T DERl— R E RO E R .

BT LT A

W SRR JAVA HOME I ESHRIY IDK 4% (/£ Windows I, BRIMER LT

C:\Program Files\Java\jdk1.8.0 121 );
B #3JAVA_HOME%\bin (fF Linux [ F${JAVA HOME} /bin ) IRINEIIREIITEESS

2.1.2 T#F%3% IDE
TR 2 9 Java IDE, #5071 5 2 4R

B Eclipse—— www.eclipse.org;

B NetBeans

B Intellij IDEA Community Edition—— www.jetbrains.com,

P IX 3 PR R AR R A 3 T 5. Apache Maven #B3HA 5¢ 24 1) 57 55 . NetBeans Fll Intellij
IDEA #3813 1] PR T A 2R PR 4743 % o Eclipse i@ % i Zip AR SCHF i f 00 %, Mokt —
26 AL T A2 .

www.netbeans.org;

2.1.3 T#HFnLIE Apache Maven

RIEARE 22347 Maven 1, FATMBSREUIR 2 /DR BN W — T X —5

Maven J&—# VZ MBI H Apache 2K fFHEG: 2 (ASF) JFRRYMIEEAE BT H . Netty Wi H 1A
LABRR PG T AEFHETTIX SR G AT ZARMC— Maven 52, (HENIRIR
RSB TY R, FRATHERAR B 52 % 9 Maven fij 4.

REERZE Maven 15

EclipsefINetBeans® B# 7 — M A B MMavenZ 36, T HMM B REFENT LESRT,
WRRFEE—IREE B SHWMavenFEENFET THE, BARNEEEERTERE —MER
BFHNRER S EFANMaven®EE,

FEA A5 R SRR MU, Maven B 5B A J2 3.3.9 0 44 AJ LA M http://maven.apache.org/
download.cgi I #d FHF IR IEANE R G M tar.gzol F zipl IR U @0 ZERARMIA : KEITRY SR T

@ Netty F)—2HZ FREFERTLIZFT T IDK 1.6, fEE JDK 8 i 3 i WA W S R a7 1Y), (0451847 e
WA Maven,

@ {34% Intellij IDEA, —— P& {E

® AT LT HomeBrew B# Scoop H%%¢ Maven, BN (H, —FHF
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AN R BRIT I B AR B SO (FRATPIE LR <@ H 3> ). ORI H <L H
>E>\apache-maven-3.3.9,
I & Java b —FF .
B CHIREEAR B M2 HOME 1§ 8 g n] <% H s¢>\apache-maven-3.3.9;
B M2 HOME%\bin (B 7E Linux [H${M2 HOME} /bin ) #INBMREIIA TR .
ROCHHEAFAR AT Ll i 7E a2 1 THUT mvn.bat (83 mvn ) K541 Maven,

214 EBEETEE

WSRO S A By T PR i JAVA. HOME I M2_HOME, ARANRATRESAIL, MIRiA3l
HCH IDE B, ‘BEOAEI TIRE Java F1 Maven (Y2250 B . WERRTFEA T FolbCE., A%
HITA B9 IDE RRASTE Preferences B4 Settings R AR 15 B X SAR R AT, AR 1T A e SCRY

XELSERL TR R & . 7R PoRp& T, AT IRE 1S — 1 Netty L H]
PP TEAE S, [ FRATR IR AN T ZHESRR APL, ZJ5, PRLRE TN NI i T
FORAGHEEFIE4T Echo ARSS 25 FIZ 30 1

2.2 Netty P in/IRE55H%

K 2-1 NS B EROR T — MR 45 1 Echo 25 7 i AR 55 de b R T o BURARI 2
KU ATRE R ST Web B9 TR T AR DTS HIRR Y, (ERdd i [ i S 02 7 s #0155
i, VR—E REEL N4 T H BR A% Netty ) APL,

IR 55-4%

,,,,,,,,,,,,,,,,,,,,,,,,,,,
|

E 2-1 Echo BEFimflikE =%

BIRFATE ZR K3 1% i, (FUR I RN IR 250 i[RI B — 5 IR o5 4 . FIThE
g SR P e, 7RRE b, SCZIRT REERY AT (LRI JDK WA AT BE 2t
T BR] ).
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2.3 %85 Echo fREa8 17
Echo & P MRS 48 Z [ B 28 HOEAR R R A fER Pl — MEERZ G, Bamiks
mRE-ANWENEE, ik, RS LS NEE RS R P, B EASGERRIHE
AR, (HE T8 5 AR B T % 5 i/ Rk 55 4 22 495 H LY %) 3 R - o 38 A
FATE N LN 55w vt R T 45X A0 H

23 45 Echo AR%5=3%

FIG 1) Netty IR S5 #8077 22 LA T PIER Yo
B %/ —A ChannelHandler——iZH S0 T MRS58 XF & 22 S A9 B8 g Ab B, B

BRI 2
B G| XRACE MRS AR AU, =D, B RS A E B BT IR Y
I\[#JEDJ::O

TEA/NTT IR &Ry, FATTHHH#A Echo IR 55 #3055 258 LA K2 51 AXH

2.3.1 ChannelHandler #n)l &2 45

S L B, RATAE T Future FIRNE, JEHMR T ENFEFAFRSIHH RN 381471
WP T ChannelHandler, BE—MEHRERNCIED, ©RSEIG SO e b =538 41
1€ Netty N, BrA A5 b PRI AR AL B 7R SR O R I S B

KRR Echo ARG5S ARITHS., FTLAE RS 2558 ChannelInboundHandler $21H, H
R SN SEFA ik o AT AR e R 2R i s 71, FrIg#7K Channel-
InboundHandlerAdapter Z5gt /208 1T, T3 T ChannelInboundHandler [RERIASIHEL,

FRATESGER ) 72

B channelRead () —XF TG AR ARZ ] 5

B channelReadComplete () ——jf#ill Channel InboundHandler &y )i—IXX} channel-

Read () IR FE Yt E B R —5RHE;
B exceptionCaught () ——fEEHERMEIINE], A 528 A
% Echo R4 #%1 ChannelHandler SCH 2 EchoServerHandler, WICHSE B 2-1 Fin o

A58 2-1 EchoServerHandler

@Sharable #R78—~ Channel-
public class EchoServerHandler extends ChannelInboundHandlerAdapter { Handler ] LI %
. /™ Channel Z¢ 4= b,
@Override G
public void channelRead(ChannelHandlerContext ctx, Object msg) { N

ByteBuf in = (ByteBuf) msg;

Yo
%ﬁ{%”“ System.out.println(
e "Server received: " + in.toString(CharsetUtil.UTF 8));

Pt &
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ctx.write (in); N
} PR B
B REHE, m
@Override Al T S
public void channelReadComplete (ChannelHandlerContext ctx) {
ctx.writeAndFlush (Unpooled.EMPTY BUFFER)
.addListener (ChannelFuturelListener.CLOSE) ; N NITNCRNTN
( ’ A4 K Ve . o

LA, JFEX
@Override F#i% Channel
public void exceptionCaught (ChannelHandlerContext ctx,

Throwable cause) {
cause.printStackTrace () ;

}

: FTER S
ctx.close () ; KM% TR

} Channel

ChannelInboundHandlerAdapter 4 —EAY APL, JfH EMEAIEERAT LGRS L
RSB A IR 2 b DDA ZEAL BRI A BB 8 , FrLMARES T channelRead ()
Titdio TEXAIRSS AR IR T, VRS i S M 6 20 1 fe i s

#5 exceptionCaught () FiEAVFRYT Throwable BYRflFIAME N, 7EX BLAR
SR T RE I H] T . BAR— DB MNP WV 2N S AR, (BAEX Y
SN, R A R B 5C P kel R R s AR T R

MRTHRRE, SELEMFARE

S Channel #HE—NEZHXELE) ChannelPipeline, H#H— ChannelHandler )
KBk, EBIANIERT, ChannelHandler RIENEHNFENBEBEL L LM% PHT— Channel-
Handler, HUt, 20F exceptionCaught () FEEBRZHEFTHNELIIN, BAFFBERNEEESHE
f£# %) ChannelPipeline WEIHFHICEK, Ak, RONARFNZEEELFT-—IXIT
exceptionCaught () F3.H ChannelHandler, ( 6.4 TN E T F&E BIE )

P2

47 ChannelInboundHandlerAdapter Z4h, MARLFE R ChannelHandler Ky
FRAVFIE, FATRAESS 6 BFNES 7 S X e T TR BiA . HET, WO T X S .
B EXPAEIZEB SR ChannelHandler;
R e Y ChannelHandler SRR BISEFREar A, JEHARHEA
E SN TR Y 12 45
B 7E44 I, ChannelHandler A B TORERIL S5 B H5 A AT 73 B o X faTfk 1T
Rt B, TR ARG LA Z0UAS iy b 38 £ L i 1 AN W2 A6 AR 75 5K o

2.3.2 5|=hikRSE=ET

FEITiEid  EchoserverHandler SR OS5 B2 5, FATIAE AT IG5 1 50k 55
ARG R T, BARW R LITF N
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B HRE B IRSS fe e L W T 32 A5 A FE R SR AY s T
B fii® Channel, LUKAFXHALTEEBEAZ EchoServerHandler 524,

&

AR, REBEIREEE, EMENUNIRESZERE D, FRERH T HIWNIEEN
FENHBERS

BARFMIBE RS TCP Fhiz EH, BRT —LH Java NIO SEIIR A AR 5528 i M AR 3R 2 41,
NIO 2K £ $BSfEss st 2 TCP 24,
BB ES 4 EXFERETHERNITIE,

A% 2-2 /R T EchoServer Sy se R,
7G5 #H 2-2 EchoServer %

public class EchoServer {
private final int port;

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

public static void main(String[] args) throws Exception {
if (args.length != 1) {
System.err.println( N -
"Usage: " + EchoServer.class.getSimpleName () + BEE T (AR 124
" <port>"); AR ZORNIERS, D —A>

} NumberFormatException )

int port = Integer.parselnt (args[0]);
new EchoServer (port) .start(); .
} PR 55 4
Y start() 7k

ﬁﬁ%Ewm& public void start() throws Exception ({
IDOpGﬂnm final EchoServerHandler serverHandler = new EchoServerHandler();

EventLoopGroup group = new NioEventLoopGroup () ;

try f
Bl Server- [+ ServerBootstrap b = new ServerBootstrap(); fEEFHE NIO
Bootstrap b.group (group) &% Channel

.channel (NioServerSocketChannel.class)
ﬁifﬁ?biﬁﬂﬁ .localAddress (new InetSocketAddress (port))
s ‘E .childHandler (new ChannelInitializer<SocketChannel> () {
Wﬁfill%ii? @Override
eyt public void initChannel (SocketChannel ch) EchoServerHandler B
throws Exception { N
. . ¥ Shareable,
WI—4~ EchoServer- ch.pipeline () .addLast (serverHandler) ;" fﬁﬂ?&@B‘a:iae o
Handler £|¥ Channel } PAFRATT AT LI 2 fif A
s
. . . SWLl

i ChannelPipeline b RUSEERY

O XHEXTFIA K P umE R, B flF—4 EchoServerHandler, K NHAFRAF: Hesharable,
BORHAE S AT EE] . —FaTE
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ChannelFuture f = b.bind() .sync(); S AR R IR 45 B
f.channel () .closeFuture () .sync () ; ﬁﬁl Channel E"J ﬂﬁ;ﬁ sync()ﬁ{iﬁﬂ%
ey CloseFuture, J @ (#1455

K] EventLoopGroup, BT

group.shutdownGracefully () .sync() ; o
} H.BH 28 4 A £
} BRI Y BEIR

E@4, VREIEE T4~ ServerBootstrap S, FEAIRIEFEMIHIAE NIO 14, FrLifrfs e
T NioEventLoopGroup@ iz b gritZEsE, 1 H¥ Channel ZSAIFEE N NioServer-
SocketChannel @ . fEMLZJG, MRKE A H bk % & — 4~ HAT 3% € % 11 A9 InetSocket-
Address@, M5 arfHa0E Bk LUROR Y EHER K o

@, VREM T — M kAY2E——ChannelInitializer, XJ2RHE, —HAYiEH
Az s, — 4SBT Channel i@, i ChannelInitializer 4l— MR
EchoServerHandler MySLH#iN%]i% Channel ) ChannelPipeline H1, 1EANFRATZ AT
fil# B, X~ ChannelHandler Y2t 3 ATH BRI AL,

IR NIO Z 4R, FURHE 5 i SO HOR S T 2L ARAL PG TE B F AT . Netty 90T
BT ORI e, M HIRA TR 3 B XA IS (EventLoopGroup, Socket-
Channel fl ChannelInitializer ) #fTIE4HAYTE,

T RARGEE TS5 458@, IFERIE . (X sync () kA 2ECYHET Thread
PHZE, —EBNHERRIETERCAIE ). 1E@4L, 2 TP B ZE S F H RS #+ 1Y Channel
KM ([ MRTE Channel ff) CloseFuture [T sync () Bk ). R, 1RETLICH
EventLoopGroup, JFRBMIIARTIR, WG AHAENLHE.

XARBIEEH T NIO, B4 TRl R MMIR N S0, e Bl iz g
o (H R AT LMEF— AR S, WERAR AR B SR IR S5 dsh i ] O10 14, 4
FidgE OioServerSocketChannel il OioEventLoopGroup, AT 4 B rh XML HAT
BTN

SR, LEFRATEE— R VRR ¢ B AR 55 # S B H  E D IR R X SR R 5 A
RIS«

B EchoServerHandler SZHL TV 55184 ;

B main () LGS T RS

SIS A s E AL BRNE

B G| ServerBootstrap M LLGI R HRIGEE M55 5

B QI NioEventLoopGroup SL|LAHATH/FAUALEE, Q452 045 L) St/

¥

B EE RS RIS E AR InetSocketAddress;

{§ifl—~ EchoServerHandler HJSLHI IR LA — 18 H) Channel;
B i ServerBootstrap.bind () FIELIYSERS 5.
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TR, 5O awiinfe, JFHC MR 1. 75T b, FRA PR
F% % s O PR RO

24 ‘RS Echo ¥ in

Echo % F'uiff 23 :

(1) BAZRIRSS 4

(2) RiE—NEEZNHE;

(3) XFRANEE, FREIFEAN RS #5 & B R 7 2 5

(4) KPEE.,

U5 2 TS SRS BRI AL 55 B A A 51 T, FURTERR S 28 B B —RE

2.4.1 i&3t ChannelHandler SEI % kiS4

mEIRSs %, &P A — RS Y ChannelInboundHandler, 7EX M5t
T, R¥¥Y 8 SimpleChannelInboundHandler ZRUIANEERTA MAES, WARHSTE A 2-3
FiR o X ESREE TR

B channelActive () — 7 RIIRSGARMEEC L8 Z 5 ;

B channelRead0 () "——4 M IRS5 #R42 I B — 4531 B A Bl A 5

B exceptionCaught () ——fEAH R g & S0 BB

KB H 2.3 ZEA%A) ChannelHandler

@sh bl
o ¢Wﬁﬁﬁ%%%%ﬂuﬁ

public class EchoClientHandler extends o
SimpleChannelInboundHandler<ByteBuf> { %> Channel 3£5
@Override
public void channelActive (ChannelHandlerContext ctx) {

ctx.writeAndFlush (Unpooled.copiedBuffer ("Netty rocks!", o
CharsetUtil.UTF 8)); 2438 41 Channel

) BRI, %
E—IH
@Override
public void channelReadO (ChannelHandlerContext ctx, ByteBuf in) {
System.out.println(

"Client received: " + in.toString(CharsetUtil.UTF 8)); .
} uiiﬁi%%%l
T4 B
@Override

@ SimpleChannelInboundHandler Y channelReado () FEAFEHES L https://github.com/netty/netty/
wiki/New-and-noteworthy-in-5.0#channelread0--messagereceived, H:Ff NettyS (9FF & TAFE4CH], —F&TF
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public void exceptionCaught (ChannelHandlerContext ctx,

S Bl A

Throwable cause) { Ei{ﬁzi%!ﬁ’

cause.printStackTrace () ; IR D]
Channel

ctx.close();

}

B, IRES T channelActive () Jrig, HAGAE— AR, Xl T 5
WIS ATRE TS A RS 4%, HAEX DG E T &2— Dl T F4FH "Netty rocks! "9y
Gemplx

PR, RE'S T channelReadO () Jrik. #HEMCEHERS, ST, wEHE
RS, HIIRS AR AR M BT RE Sl o zalle . a2 il, MRS ARA% T 5 577, AR
REDRIIEIX 5 FI5 g — e, RMERX TiX 40 i%diE, channelRead0 () kLAl fig
S, B — DA 3 5951 ByteBuf (Netty HF45ay ), 2B _KMEH—1
i 2 511 ByteBuf . MEA—DERIFAYEMNL, TCP fRIE 15 19 B M % IR 55 # KA B
TR #2205

HEERE =/ JikE exceptionCaught () , UN[E|7E EchoServerHandler ( WLACHL
H2-2) 7R, idsk Throwable, JCH] Channel, 7EXPMRT, LIRSS aiiEdE,

SimpleChannellnboundHandler 5 ChannellnboundHandler

RIS AT ARNEZRFinEANZ SimpleChannelInboundHandler, fA~27 Echo-
ServerHandler hF{# K ChannelInboundHandlerAdapter IB? XFWNEAEZHIMEE/ERE
% W B S IEE 2 UK Netty 20 IR %R,

R P, X channelRead0 () AAZEME, RELFTENER, HEELAEZE T, HiZzh
J5IREIE, SimpleChannelInboundHandler HARBEMIEERIFIZEEM ByteBuf MAFES| M,

7E£ EchoServerHandler §1, RIMATER/E NEBEELKIESE, Mwrite ) BIERFSHN, B
%) channelRead () A 7%RE G AR B TEAL ( L0RILFH 2—1 Ff7R )o AUk, EchoServerHandler
¥ BT ChannellInboundHandlerAdapter, HEAXPIEIS FASBEICEE,

SHE T EchoServerHandler f#J channelReadComplete () k%, ¥ writeAndFlush()F
EWIE AR REAL ( ARADEE 21 ),

% 5 ZEF0EE 6 EEIE EMN TR EIRHTHFMANN A,

242 S5ISERFIK

UL AEARES T 5 2-4 T BRI, 51 SF LT 51 MRS 4, AR, & mefd
FHERUAS O SBORE R, W2 X B Echo R4 deiydudik, MAZHPE S —1—1H
BT 837 1

BEX £ R hyinxiaoyu(hyinxiaoyu@gmail.com) £ BEEHRI



24 %8S Echo & it 23

REBBFR 2-4 FPmOEE

public class EchoClient {
private final String host;
private final int port;

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

}

fz Bootstrap
public void start() throws Exception { &% EventLoopGroup LA
ﬁﬁﬂ&%gﬁﬂ/‘] Even‘{cLoopGroup group = new NioEventLoopGroup () Lfig)ﬂlﬂﬁg{q: LT
TnetS try
ess ketAddr Bootstrap b = new Bootstrap(); JAF NIO 95 "
b.group (group) T NIO &ty
.channel (NioSocketChannel.class) Channel Z5%1
.remoteAddress (new InetSocketAddress (host, port))
TEA14 Channel B, .handler (new ChannelInitializer<SocketChannel>() {

[7] ChannelPipeline @override
[Pfeﬂﬂ 4‘E h public void initChannel (SocketChannel ch)
N JIH— Cho- .
ClientHandler 52/ throws E§ceptlon {
tentHandler =k ch.pipeline () .addLast ( B B
new EchoClientHandler()); o

: %#%Eﬂiﬁmm
. })iFt - 0 0 PHZE, EF
annelFuture = b.connec .sync(); i
f.channel () .closeFuture () .sync(); Channel /4]
} finally {
group.shutdownGracefully () .sync(); e b
4 (=1
) %@i&@%g
RERUTTA BB

}

public static void main(String[] args) throws Exception {
if (args.length != 2) {
System.err.println(
"Usage: " + EchoClient.class.getSimpleName () +
" <host> <port>");
return;

}

String host = args[0];
int port = Integer.parselnt(args[l]);
new EchoClient (host, port).start();

)

MZAT—FE, AT NIO f&fi, R, VR0 LIZER P AR 55 e Lo i (6 AR ] (A i o
fn, TER S5 gt NIO f&f, MirEZs Fumfdi i O10 f&f . 7e5 4 &, FRATHHTZ iR
?%iﬁﬁﬁﬂ‘%%ﬁﬁ%ﬂ@%ﬁ%%ﬁﬂ@%ﬁ?%ﬂ%ﬁo

TEFRATT I — R 3 — 5 T A 2R A

BRI feE P, B T —A> Bootstrap S

)
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B TR T — 4 NioEventLoopGroup SLff], H A M s doEiy
T DL R A BN 3 R0 B

B NRGHIEEAE T —1 InetSocketAddress SLH;

B YA, —> EchoClientHandler SZ{|&sgZz3E%| (% Channel (1))
ChannelPipeline 1,

B VIR E R, M Bootstrap.connect () ik RIIm AR 17 4
SERL T &, AR AT LB P RS T

25 AEMET Echo AR F:|/INE P ik

FEX—Tr, AT A0 R RN T Echo MRS 4 & 7 i s 1 T A A0 3%

Echo & Fin/fR 552569 Maven T 12

XA KR Echo B P im/fRES 3B TRNERE  EMHME T S Maven TREWAHAH,
A AR THEMNETZNBREFRIRIT TR LEN, M EREXBIAS, EEATERS
BIRE IR R A B AR EI I E Netty IME X 5,

2.5.1 B1THEAE&E
i Echo & P MRS %, E VEA RIS /R BIAR H 58 T Y chapter2 H #HUTLL T4

mvn clean package

BORE AR H SR TR B 2-5 Fon i s (FRAT1C 2l Z2me 1 LA i AR vh R
K)o

RWEHL 2-5 ME Echo B FinHARS

[INFO] Scanning for projects...

[INFO] —m—m o oo m oo oo o
[INFO] Reactor Build Order:

[INFO]

[INFO] Chapter 2. Your First Netty Application - Echo App

[INFO] Chapter 2. Echo Client

[INFO] Chapter 2. Echo Server

[INFO]

[INFO] —==——— == ===~ —— o
[INFO] Building Chapter 2. Your First Netty Application - 2.0-SNAPSHOT
[INFO] =mmmm e e e
[INFO]

[INFO] --- maven-clean-plugin:2.6.1l:clean (default-clean) @ chapter2 ---
[INFO]

[INFO] —=————— === ——— - m o
[INFO] Building Chapter 2. Echo Client 2.0-SNAPSHOT
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[INFO] ————mmmmm e
[INFO]
[INFO] --- maven-clean-plugin:2.6.1l:clean (default-clean)
@ echo-client ---
[INFO]
[INFO] --- maven-resources-plugin:2.6:resources (default-resources)

@ echo-client ---

[INFO] Using 'UTF-8' encoding to copy filtered resources.
[INFO] Copying 1 resource

[INFO]

[INFO] --- maven-compiler-plugin:3.3:compile (default-compile)

@ echo-client ---

[INFO] Changes detected - recompiling the module!

[INFO] Compiling 2 source files to
\netty-in-action\chapter2\Client\target\classes

[INFO]

[INFO] --- maven-resources-plugin:2.6:testResources (default-testResources)
@ echo-client ---

[INFO] Using 'UTF-8' encoding to copy filtered resources.

[INFO] skip non existing resourceDirectory
\netty-in-action\chapter2\Client\src\test\resources

[INFO]

[INFO] --- maven-compiler-plugin:3.3:testCompile (default-testCompile)
@ echo-client ---

[INFO] No sources to compile

[INFO]

[INFO] --- maven-surefire-plugin:2.18.1:test (default-test)
@ echo-client ---

[INFO] No tests to run.

[INFO]

[INFO] --- maven-jar-plugin:2.6:jar (default-jar) @ echo-client ---
[

INFO] Building jar:
\netty-in-action\chapter2\Client\target\echo-client-2.0-SNAPSHOT.jar
INFO]

[
[INFO] === m—mmmmmmmmm e e e e
[INFO] Building Chapter 2. Echo Server 2.0-SNAPSHOT
[INFO] == mm e e m e m e e e e
[INFO]
[INFO] --- maven-clean-plugin:2.6.1l:clean (default-clean)
@ echo-server ---
[INFO]
[INFO] --- maven-resources-plugin:2.6:resources (default-resources)

@ echo-server —---

[INFO] Using 'UTF-8' encoding to copy filtered resources.
[INFO] Copying 1 resource

[INFO]

[INFO] --- maven-compiler-plugin:3.3:compile (default-compile)

@ echo-server ---

[INFO] Changes detected - recompiling the module!

[INFO] Compiling 2 source files to
\netty-in-action\chapter2\Server\target\classes

[INFO]

[INFO] --- maven-resources-plugin:2.6:testResources (default-testResources)
@ echo-server ---
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[INFO] Using 'UTF-8' encoding to copy filtered resources.

[INFO] skip non existing resourceDirectory
\netty-in-action\chapter2\Server\src\test\resources

[INFO]

[INFO] --- maven-compiler-plugin:3.3:testCompile (default-testCompile)
@ echo-server ---

[INFO] No sources to compile

[INFO]

[INFO] --- maven-surefire-plugin:2.18.1:test (default-test)
@ echo-server ---

[INFO] No tests to run.

[INFO]

[INFO] --- maven-jar-plugin:2.6:jar (default-jar) @ echo-server ---
[

INFO] Building jar:
\netty-in-action\chapter2\Server\target\echo-server-2.0-SNAPSHOT.jar

(

[INFO] Reactor Summary:

[INFO]

[INFO] Chapter 2. Your First Netty Application ... SUCCESS [ 0.134 s]
[INFO] Chapter 2. Echo Client ...........cciieo... SUCCESS [ 1.509 s]
[INFO] Chapter 2. Echo Ser..........iiiiiin... SUCCESS [ 0.139 s]
[INFO] —mm e e e e e e e e e e e e e e e e
[INFO] BUILD SUCCESS

[INEFO] mm oo oo o oo o o o
[INFO] Total time: 1.886 s

[INFO] Finished at: 2015-11-18T17:14:10-05:00

[INFO] Final Memory: 18M/216M

[INFO] o mm oo oo o oo

TR A EE H P e e E LR

B Maven #fi5E TAEUNY . 56250 pomxml, KGR ( 7T/ );

B QRAEH P A HA P68 2 A $k 21 Netty #9144, Maven B M ZASIEH Maven 7266 ZEH T
HEf (bR EmR);

B BT AW clean I compile [rEk;

B 55347 T maven-jar-plugin,

Maven Reactor FF# 22 7R FirA 9T H A 2L 2 A e, P T AR H AR B SRS

FIRBAE BLZSE L TN 5 2-6.

RELEE 2-6 MWEHMETIR

Directory of nialchapter2\Client\target

03/16/2015 09:45 PM <DIR> classes

03/16/2015 09:45 PM 5,614 echo-client-1.0-SNAPSHOT.jar
03/16/2015 09:45 PM <DIR> generated-sources

03/16/2015 09:45 PM <DIR> maven-archiver

03/16/2015 09:45 PM <DIR> maven-status

Directory of nial\chapter2\Server/target
03/16/2015 09:45 PM <DIR> classes
03/16/2015 09:45 PM 5,629 echo-server-1.0-SNAPSHOT.jar
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03/16/2015 09:45 PM <DIR> generated-sources
03/16/2015 09:45 PM <DIR> maven-archiver
03/16/2015 09:45 PM <DIR> maven-status

2.5.2 i&1T Echo ARGz Rin

ety

T exec-maven-plugin RMUXA (S I LIIBEATE R ).

HHHTIF AR G 1,

E%EPO

TENR 55 B4 & TP T T I A2
mvn exec:java

PZER BT P RN A

[INFO
[INFO
[INFO
[INFO
[INFO
[INFO

Scanning for projects...

>>> exec-maven-plugin:1l.2.1l:java (default-cli) >

validate @ echo-server >>>

[INFO
[INFO

<<< exec-maven-plugin:1.2.1l:java (default-cli) <

validate @ echo-server <<<

]
]
]
]
]
]
[INFO]
a
]
]
a
]

[INFO
[INFO]

--- exec-maven-plugin:1l.2.1:java (default-cli) @ echo-server ---

nia.chapter2.echoserver.EchoServer
started and listening for connections on /0:0:0:0:0:0:0:0:9999

I35 s BAE C 2R ST e i B2 e e . BRAEAE 2 P o A 1 65 vh AT )RR A i 2

mvn exec:java

NZE B T TN
[INFO] Scanning for projects...
[INFO]
[INFO] —===—— e e e e
[INFO] Building Echo Client 1.0-SNAPSHOT
[INFO] = mm e m e e e
[INFO]
[INFO] >>> exec-maven-plugin:1.2.1l:java (default-cli) >
validate @ echo-client >>>
[INFO]
[INFO] <<< exec-maven-plugin:1.2.1l:java (default-cli) <
validate @ echo-client <<<
[INFO]
[INFO] --- exec-maven-plugin:1.2.1l:java (default-cli) @ echo-client ---

Client received: Netty rocks!

BEX £ R hyinxiaoyu(hyinxiaoyu@gmail.com) £ BEEHRI

27

XLER AR AL, PTLAEARE ] Java 4. (HU2/E POM SUIF, B2 fRAC ELT

— A iEF] chapter2\Server H g, J34b—1i#t 3| chapter2\Client



28 ¥2% {RIVE—K Netty X BTE/F

[ ]

[ 1

[ ]l ---"""""""""""""¥"""¥"¥"¥“"¥"¥"—¥—"—"———————————— -
[INFO] Total time: 2.833 s

[ ] Finished at: 2015-03-16T22:03:54-04:00

[ ] Final Memory: 10M/309M

[ ]

[FIRTENR S5 A 4l & b, SR B
Server received: Netty rocks!

RRRKIBATR Py, 7RSS a4l & R FRRE A 2k 4% A &1B 4]

e A R

(1) —HEPuyEyiEs:, B AR BN E—WNetty rocks!;

(2) MRss s BB MTE R, RIS 5% 7o ;

(3) F et aR M B IR

PRETE BIMHSE B RAT N, B LLIRATE B SRS A T b B . IR S5 #R DB TR AT,
FFLATE IR 55 2 B4 & P B Ctrl+C ORfss bt fe . — BBk, sl R mad a4 8 )
%?fjiﬁ:

mvn exec:java

ARG 5 2-7 8o T VR N P o 4 1 15 PP SIS B A REIEHE IR S5 fe i A

RTLFEH 2-7 Echo EFImHIFE AR

Scanning for projects...

>>> exec-maven-plugin:1.2.1:java (default-cli) >
lidate @ echo-client >>>

[INFO] <<< exec-maven-plugin:1.2.1l:java (default-cli) <
validate @ echo-client <<<

[INFO]

[INFO] --- exec-maven-plugin:1.2.1:java (default-cli) @ echo-client ---
[WARNING]

java.lang.reflect.InvocationTargetException

at sun.reflect.NativeMethodAccessorImpl.invokeO (Native Method)

Caused by: java.net.ConnectException: Connection refused:

no further information: localhost/127.0.0.1:9999
at sun.nio.ch.SocketChannelImpl.checkConnect (Native Method)
at sun.nio.ch.SocketChannelImpl
.finishConnect (SocketChannelImpl.java:739)
at io.netty.channel.socket.nio.NioSocketChannel
.doFinishConnect (NioSocketChannel.java:208)
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at io.netty.channel.nio
.AbstractNioChannel$AbstractNioUnsafe

.finishConnect (AbstractNioChannel.java:281)

at io.netty.channel.nio.NioEventLoop
.processSelectedKey (NioEventLoop.java:528)

at io.netty.channel.nio.NioEventLoop.
processSelectedKeysOptimized (NioEventLoop.java:468)

at io.netty.channel.nio.NioEventLoop
.processSelectedKeys (NioEventLoop.java:382)

at io.netty.channel.nio.NioEventLoop

.run (NioEventLoop.java:354)

at io.netty.util.concurrent.SingleThreadEventExecutor$2
.run (SingleThreadEventExecutor.java:116)

at io.netty.util.concurrent.DefaultThreadFactory
SDefaultRunnableDecorator.run (DefaultThreadFactory.java:137)

[INFO] ===——— === ———mm - mm o
[INFO] BUILD FAILURE
[INFO] ————————————————————mmmm o mmm
[INFO] Total time: 3.801 s
[INFO] Finished at: 2015-03-16T22:11:16-04:00
[INFO] Final Memory: 10M/309M
[INFO] ===——— == ————m - mm o
[ERROR] Failed to execute goal org.codehaus.mojo:
exec-maven-plugin:1.2.1:java (default-cli) on project echo-client:
An exception occured while executing the Java class. null:
InvocationTargetException: Connection refused:
no further information: localhost/127.0.0.1:9999 -> [Help 1]

RAETAA? B EE RS 4%, HAHET T4 localhost 19999 I, {HZiEHKIN
T (R —E ), MRS AEX Z ATt 21k T, BrER PS8 17— java.net.
ConnectException X MR fAk T EchoClientHandler [ exceptionCaught () ik,
FTERH TRERER I G T Channel ( WLARRSIE . 2-3 ),

26 /&

TEAF D, RECEL TR, I HAHRIETT TARIEE—3K Netty % i IR S5 4% . oL
SRIE IR — AT BB SIS, (HUR e T DU B SRR I A e e —— R0 n] AR 1 2
TEHT ) Java NI F B LG 200 E

TEHE TR MJLEE S, KRR B2 58T Netty Anfaf faj Ak nl A PEFIIF R PR -0 FRA THLs
SR AML T i Netty XFF 5T w70 2 A ARM IO A S2HF o il i 4R ALERR A ISR AL 55 32 5
P82 8, Netty (A5 AT LIMRZS S M PR RToR, UG R RGN,

TET—5d, A TR BN Netty A RIUGRIBEE . 10K N ARTEIS S0 5 35 P X Netty #9/4
PR TR AT A 27 ) B3 R 3
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AEFERNRE
Netty #98 R Fotk & &M 75 & 69 N 5

Channel., EventLoop ## ChannelFuture

ChannelHandler #» ChannelPipeline

e

TR 1 5 h, WA T Java @ ERER 2% iR i D s LI SCBORIERIE/NES o 1X O Netty A%
DML A PR ATRER R L T 5t

TR 2 Bh, FAHEFA TR RHEIE I KRB T IR HIT & o T b — 1] 50 20 P i
Mg, W% 17515, FHHA THREZN ChannelHandler API SR . 5L,
RBEHIE T A G TF R T HARREIE 1817,

AT AR T AR S0HS ESL A X AR PR RERT 2, BT LLFRATPHE AP W) O (EL A S DA
RIILARIRDT Netty: SRR LI AEZRAGULA . X TEHT Netty 25 makhy . TSI
A AEEACR AL, P B — AT

ME R ABEERTE , Netty fEDe T PIFIRIAOCTESUR, FA TR RIC  H A 09 7
WARGME, BE, BERET Java NIO L MFFIRSIASCEL, fRUE T w3 R By
PERERY T RAL AN AT A . HA, Netty WAL 17— R, KR IR P 2250 DA 9 28 2 i,
fa Al 7T Ak e, TRt R PR EE Mg i 1 il Il | AR AR L R A Y ] A o

TERATH LA AT TS Netty B DNAPERS, FA TR VI BRI i Pk S X
SO RGN L A B S B o G AR R A BN, BAT T T RAT Netty BT b r T ikt . 2
LA HAR, TEARE S, FATPHE R Ty (30T 0d 4 32 2 S LT

3.1 Channel. EventLoop #1 ChannelFuture

ETORAAS T2 I AT T Channel | EventLoop fil ChannelFuture 8RS
HWORTEZ R0, XEREE—R, AN Netty RIS A0
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B Channel Socket;
B EventLoop— %Il . LA, Ik

S E

B ChannelFuture

3.1.1 Channel 0

FANY VO #4E (bind () | connect (), read () flwrite () ) {KIT K2 ML AL Hi T2
HERYBRE . FERET Java MM e, HIEARMMEfE class Socket, Netty ) Channel
H TR APL, KORHBFEAR T B4 Socket ey IME, Ah, Channel WRIAIFZE
T S . LT ISR IZ R B IR G RO, T T — M AT B

B EmbeddedChannel,

LocalServerChannel,
NioDatagramChannel;
NioSctpChannel;
NioSocketChannel,

3.1.2 EventLoop #H

EventLoop s X T Netty MZ.O%, HFABERE A GRTH I A ENF 4. RATE
e 7 T L5 G Netty IR FEANHIRIAI R | SO EventLoop #A i EANTTE. HAET, K 3-1
EEEX VI T Channel | EventLoop, Thread L)} EventLoopGroup Z[AINLR,

HA4/ EventLoop
fJEventLoopGroup
EventLoop EventLoop
EventLoop(EventLoop
{#i F{Event LoopGroup
Fit ki Event Loop

ﬁ EventLoop ﬁ EventLoop

. N TEBE A2 i FEL 0
JChannel M
#|Event Loop ﬁ)ﬁEviS;{iop&ifi

fl#Channel

3-1 Channel, EventLoop #] EventLoopGroup
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—A~ EventLoopGroup & —#H £~ EventLoop;
—/~ EventLoop 7L EMAE A AN R Fl—4> Thread 45 ;
Jirfi th EventLoop ARBERY /O A /EE LA /Y Thread YiAtsE;
—> Channel 7EE M4 A RN RN —4> EventLoop;
—> EventLoop W] BRI — P Z 1 Channel,
HE, R, —N%%E Channel Y /O #AEARZ AR ) Thread 34T, PR
IEBR TR TR R

H

>

3.1.3 ChannelFuture ¥#0

IENFRAE 2B AREE, Netty FAFA I 1O #EAERIE T . o — P EAETTREA S
SERR AL, B DAFRA TG B T 25 W S (RS i A5 SR vk . e, Netty #2457
ChannelFuture $2[1, H addListener () FEEM T—4 ChannelFutureListener, [J

y N

TEPEREARAESE U (TEIe 2R ) # 3

%F ChannelFuture BIE i3 70U ChannelFuture & 162 44 Rk AT W3R 1E 0y 45 B0y
B, BRFA ZAMARBHATN T RIATETHRE R, B TRERMTN, ERTUH
MR CHERPHAT. WI, PrA B TH — Channel WyERAEMBARIE I DUE A 18R o0 IFF
BIAT.

RATEAES 7 =R AT EventLoop il EventLoopGroup,

3.2 ChannelHandler 701 ChannelPipeline

BT, AP SN AN B0 R — RS PR AL L A T 0 R P Ak R B A A A7F

3.2.1 ChannelHandler #010

MR FHFERFEITE & AN BB fA SRR, Netty i £ E 41} /& ChannelHandler, ERY A
AR BN 0 S S g g AR e B R A A A . X RTATHY, B ChannelHandler By 5kt
MR (P oRE 0 IR 2 ) ki, FE L, ChannelHandler A%
ITHATFILTARA B SIAE, B Ak £ N —Fhss =CFE 350 55 A — i =X, ol A B AL e ol i
T A SR

251k, ChannelInboundHandler j&—MRIGSEF LM FHED . XFREAIAY
ChannelHandler FEUR AR FHAFFIEE, S LOBR bl I FF SR 0 0 FH AR 3 1l 55 3% 5 BT Ak
B MAREELA R R S i AN, AT I ChannelInboundHandler k% . /<
4 18 F R P M 55 8 4 3 0 B #E — 8% £~ ChannelInboundHandler Hi,
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3.2.2 ChannelPipeline # 1

ChannelPipeline $2fft | ChannelHandler #RYZEAY, I T I THEIZEE FAGHE Al
SR APL, 24 Channel EIEN, B2t H 3L E L8 ChannelPipeline,

ChannelHandler %%l ChannelPipeline H F2 U T s

B —/{ChannelInitializerfySZEutiEME] T ServerBootstrapd @;

B 4 ChannelInitializer.initChannel () JyiE#EAIRT, ChannelInitializer

JHE ChannelPipeline Hrgdt—4 H 5% Y Y ChannelHandler;

B ChannelInitializer ¥4 ¥ HC M ChannelPipeline F#[4,

N T A KR ECE R PR s R A A L ERRA TR IR A MBI ST ChannelPipeline
M ChannelHandler Z[A]AYdL4 6 RIE,

ChannelHandler JELNCHF ZHHEM BT, WL EREFEZAIAR Channel-
Pipeline FF(EFEEER ) AT AL 284 18] 3-2 BB T iX — x5, HJE7R 1M Channel-
Handler JR4EAY ChannelInboundHandler fl ChannelOutboundHandler $1,

<<interface>>
ChannelHandler

| 5 L |

<<interface>> <<interface>>
ChannelInboundHandler ChannelOutboundHandler

3-2 ChannelHandler KR EXEH

fif3FfFii% ChannelPipeline j& ChannelHandler WA, BN TEIENIRF )
TRIEEE 5| S B2y o XX RAENCRAT . PATENTIT S B2, IR L b 2
N —> ChannelHandler, EATHRIPATITIE B E A T A IR BT doE i . SEPx I,
WA TP N ChannelPipeline fYEiXLE ChannelHandler HY4HEN)F o

3-3 YW 7 —A> Netty hi FHFR o Al A R il 5o 2 TR DX o DA —A>%% = i o FH R
WA EERE , MRz 37 )2 A o B 55 i, AR A FRNTRRIX ey s 560, 2
UFR AN L

Socket/Transport

ChannelPipeline

—| ChannelInboundHandler }»———{ ChannelInboundHandler

I ChannelOutboundHandler H ChannelOutboundHandler |<——

3 =8
3-3 A5 AEFIH % ChannelHandler f§ ChannelPipeline

O dFHEHATE W) Bootstrap, —IF&TE
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K 3-3 WERA T AuFH % ChannelHandler o] D# 22526 —4 ChannelPipeline
o AR B AT AT AR ) A S, R4 B M ChannelPipeline fY3LHF
FrERsh, g 4% —1 ChannelInboundHandler, X ChannelHandler ~—5F
SR B SRR, ARG T e BATIRE, XA, BERESwEE A sEh T —A4
ChannelInboundHandler, %, HIEfi4 %A ChannelPipeline fYREWE, B, g
A PREREREE R T

Biany vz sl (RNEES S 98U ) a8 Bl 2R fEXFEO T, Bk A
ChannelOutboundHandler FERYRENGIFIAMZN, HEITRAHER LN IE, EXZ5, i
B = 2A MG, X E2RR socket, MHEHT, Rk — NS,

EF AN FH i ChannelHandler B98 %11

BEFERAEASEEZETE D F%EH ChannelHandlerContext, S o A& E %4 H 5]
ChannelHandler #$# R —> ChannelHandler, A ARBIT = ZBE AL REGBEV S, Bl Netty
IR T % E S Channel InboundHandlerAdapter #1 ChannelOutboundHandlerAdapter, @il
F ChannelHandlerContext EHIXN 7%, B P ERRM T B S E#H£1B4 T — 1> ChannelHandler
ARSI, FBE, RETIBEESRITRRSGERRIABLE T ERY RN LXK,

YT R E A SRR AN, AR ] BESSARUHIE QA P~ 24518Y ChannelHandler
FIR A IINA| ] —/> ChannelPipeline H& k444 . HHR ChannelInboundHandle fl
ChannelOutboundHandle #[4 f&H ChannelHandler, {HJ& Netty fifX4} ChannellIn-
boundHandler SZEFI ChannelOutboundHandler SZH, FFAGfa%dE RS EHAGMHEE
M ZEARIA P ChannelHandler Z[AlfGi6

4 ChannelHandler #{#3//1%] ChannelPipeline B, ¥t/ lt— ChannelHandler-
Context, HALF T ChannelHandler il ChannelPipeline Z[B|NEFE ., BIRIXANTEA]
DI TARBURJER Channel, (Y FEMEHHT5 Huh % .

£ Netty 7, A R0 &R H B 2 AR DL E#5 3] Channel v {LAPL 3| Channel-
Handler }HEEEY) ChannelHandlerContext ¥ JAi—M B S 2 B\ Channel -
Pipeline WyRNITIRZ), MEEWKFEIHEM ChannelPipeline 1T —/ Channel-
Handler JMRR S,

3.2.3 FEMRNAM T #E ChannelHandler

IEMIATZ AT, AP 2 ARZEAIE) ChannelHandler, B4 A BYYIGE FEHBIA T
BT . Netty LUSFCar S IE AL TR EAR ChannelHandler SEPE, HEBTEML
R AR A R R MR E L EFEF T ,ChannelPipeline H{J4f4 ChannelHandler
B AT L R 258 AT —> ChannelHandler, XUGHEMELARE (LM T) K AZ)
PATIXAERAE, At DR AT DL R S SIS R A AR AL BRI D i Ak
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AL FEEE R

H—EERELTPIERE B ENXH ChannelHandler FREEM R HERNSXIRE, BAE(1R
BT EXENNZEDFHFFE A ENBRIALI,

TEHXLERRSBEX ChannelHandler FE E 4 A ZIMERZ2S .

B ChannelHandlerAdapter

B ChannelInboundHandlerAdapter

B ChannelOutboundHandlerAdapter

B ChannelDuplexHandler

FETRFA TS 3 4 ChannelHandler 2R 4fdds iS4 Al SimpleChannel-
InboundHandler<T> —— ChannelInboundHandlerAdapter —FZ,

3.2.4 YmALESFNARALES

MARIE R Netty & RBCE B MH RIS, wits 2k A — Uit . Auhig B 29
Ay WU, T S — R, 1R Java X4, WARGEHETHE, Wk
AR5 1] GG EfF DB R S S Rl 2 A Sy 10 o Sk I RR 7 [ A 45 1) D PRI AR BT B I 288
PSRRI F .

X TR E 2L, Netty gt ds ARG a4 (it TR FZEBIRH S . flan, IR FHR
FERTREAE T —Fhrb s, MRS 27 BRI B ARl o IR IR T2 — D i, (HI2
ERIRAE A — DA, R T E G IE R g e 28, ARAT LA — N B fir 45 208 o

WHE UL, XKL PR T ByteToMessageDecoder #f MessageToByte-
Encoder, Xt THRRMIZEA, VRAT B AT ProtobufEncoder fil ProtobufDecoder
XFEI 24 R T 1) FHK 32 4% Google 1) Protocol Buffers.,

FEAR LG, A Y Ab B L AT DL 5 R G B R A AR B DU RE o (B, IR AR IR Ak
ChannelHandler MAEAVERCARIE—HE, A 1 Netty S fEr)Jhh as/ A i deidk B as SR S Bl
T ChannelOutboundHandler #{# ChannelInboundHandler %[,

PR 2 N T A BdE R, channelRead Jrik/SFC AW HES 7o X T4 M AL
Channel SRURTH R, XA #0208 o BES L 08 b 90 A e BTS2 Ak i decode ()
T, ORI EA55 &% ChannelPipeline 1 F—> ChannelInboundHandler,

T BB R S 1 1Y s AL AR B T, IR e RS T A
ChannelOutboundHandler,

3.2.5 #H% 2 SimpleChannellnboundHandler
R ULAIE OIS, RN IR Y 23 FH—1> ChannelHandler KR4I, JFRHZEL
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P D 55 2 5 LA — X FERY ChannelHandler, R AR EY LIS SimpleChannel-
InboundHandler<T>, Hp T BAREANE I A Java 29 , #E3X 4> ChannelHandler 1,
PRk S EmE IR B E LA Tk, I HAR—1 3] ChannelHandlerContext (5| H],
XAG | AE A S5 %% 4y ChannelHandler [ fTH Jiik.

XA 2K A B ChannelHandler 1, i HE % 7 £ & channelReadO (Channel-
HandlerContext, T) . B T ZRANZHIE YR /O LAtz o, HAMKLH LB TIR. &K
TR R H X — F AT 2w

33 3%

Netty 51N RTIREF IR 2 BCESR AL TAS, X RO — iR gh e 2R MEE R
i, B DR R D — B AT R N R E LR E i L A BER

M ARUL, FA AT GIRRAES | 2 — DRSS &, SR OIS | S — % P i Bk
XAARERAITE, (R EMMEDSE 7 — D EEAF, B RS % P Sibr EFRoR
TARIBIMZEAT Ay 5 BARUE, J2 VT ARERGS SR BN B — Dl 2R R

EEERRITL FDE, AR, EET XAREER TEmEESHL o TCP, X

TRIE T PN 3 5 JFLH R A

P, APREHKGIS. —MHT% i (AR Bootstrap ), i 7 —Ff
(ServerBootstrap ) HITMRSsar o JCIC AR N FIARR (i TR Bl asC el 2 Ak BRI b 218 75 ) Kt
ME— PR e IS | 2R ERAE I — R P b A — R SS v o 3 3-1 HUAL T X Pl
PN IR s

% 3-1 Ht% Bootstrap %

Ei ] Bootstrap ServerBootstrap
o0 2% g 2 o )£ HERE R AR AR Gh5E 2| — A b L
EventLoopGroup % H 1 2%

PRI K2 M — K B 2084 T ServerBootstrap K4k Fl—4-
BT, UWIR S BB T 45, 1T Boot s trap LI AN B BRI B LI 10 S JTT R
FE R

FoAK B TR B, 31 % — % P8 %4 EventLoopGroup, fHE—1
ServerBootstrap MFEEFHA (AT LU A5 ) Hfl-2A02

@ b5 |, serverBootstrap KW LI —/> EventLoopGroup, MAFHAF7EP 75 T
[{]—4~ EventLoopGroup, — ¥ & F
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PN R S5 e BN Channel, SF—41ff L& —4> ServerChannel, U5
fir 1 5 B 405 B AS i 109 TEAE T OB T o T — DR T B A R A BEA%
AF Pl (W TR RS 4 L A2 A —1 ) B9 Channel, [&] 3-4 YiH] 1M
B, I BRR T i Z A AR E) EventLoopGroup,

HA44EventLoop HA44EventLoop
BIEvent LoopGroup fJEventLoopGroup
EventLoop ventLoop EventLoop ventLoop
EventLoop EventLoop

XA XA
EventLoopGroup EventLoopGroup
JEventLoop JEventLoop

EventLoop

EventLoop
CRZH
EventLoop

ServerChannel

BB JChannel

& 3-4 EBEAW EventLoopGroup KRS

5 serverChannel HMIJCHKAY EventLoopGroup H443HL—N 1 5i At AiEHEE K1
Channel [ EventLoop, —HE#EWRESZ, 5~ EventLoopGroup 45T Channel
3lic—-~ EventLoop,

34 &

TEAZ Y, FRATAEARFA R EEH X A A BERT 1 3R Netty AYEEE, FRATH I N
At b B AL T 2RSSR AL, RS JE ChannelHandler  ChannelPipeline
IR

FalH, FATIE T ChannelHandler RIYZIREEH, JEAA T bt ds iy, fk T
B TR B R D 28 7 1A% 2 2 [k [ e 48 1) EAR D

NV Z T AR O] TR AT AL, i HLRT S A YT % A B TR R iR
AR

—FWGHER Netty T AL R RIZER 1L, LU ANAT 28—l & TR A AR 7 1Y)

ki
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AEFEHNE
OlO——Ta E A& 4y

B NIO—F ¥4
B lLoca——JVM R &ReyFFidfz
B Embedded M X% &) ChannelHandler

TR AR B BT AR RIS . 5 sy 2 ) 3 0 () = B T IRATT T i
W 25 AL A ——— 5 BB AT S 2B AL RES . TP AR SO ey Ab ] H AR
PRABATT A 215 9k T 58 b & 26 Rz

WRARA Java MEZEGRFERIZSS, IBAVRATREC LB, fEFsemtie, IRTE ZHE L Hil£L
RZMFT KT . WARVRBE S 24 B ZE A& i V) 21 IR R ZE L5, IR AR AT g2 I Rk A I 2
APT BY#EAAN [R] T 38 2] [A) R,

SR, Netty e A MR SCBUHR ML T — /N8 APT, XA X R i HL AR B4 JDK
FTRERS IR RN B & A5 22, P A AR AN S SRR A5 BT s 4, AR AN T BEAE VR B B 0
FE LT T IR . RTINS 2, RAT DO B ] AR A A B A s i s L

fEARTEH, FRATE ) XA APL, it Al IDK (X HRIE B e L8 o . 8471
PR Netty FHAF ARG, UL EN&BEHN . A TREER, IReSR kR
A TR B R RR P AT 2 B T 20

AREERME—FTHIE Java RfRiE T IOAHCHIN . A S HESL Bl 5 I 248 SR R AH C O A B0 SR 4T
EARJEATT I

BNV F —B AL e IS A 2 anfe] TAER) .

41 RBITHE: E0EH

TR PN — LR T AT IR AL 925 2T, R AT R P B2 e B, 1% P13
B “Hil”, SRIE KM .
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4.1.1 AEIT Netty £ /4 OIO 1 NIO

FATPREATZHXE I T IDK APL R IR FEIRHIE (010 ) AR (NIO) fiAs . AUiis
B 4-1 JErR T PHIERAS A S B . QSRR 232 i 0] JDK #EAT R 28 G ) SR, IR i BeA RS
R ARIAF Y [BIZ

REBEE 4-1  K{EM Netty FIPHER K KR

public class PlainOioServer ({ W7 IR 55 2L 4 5
public void serve (int port) throws IOException { G 2
.
final ServerSocket socket = new ServerSocket (port); H AR
try { 525,
for (;;) { ?%XJET%
final Socket clientSocket = socket.accept();

System.out.println(

"Accepted connection from " + clientSocket);
new Thread(new Runnable () {

@Override

public void run() { ﬁ”ig“4\%ﬁﬂg%%
OutputStream out; D SN U A
try {
out = clientSocket.getOutputStream() ; *%%i%$§%%EL
out.write ("Hi!\r\n".getBytes ( . .
Charset.forName ("UTF-8"))) ; 1§%§EQ%§fjWﬁ
out.flush();

clientSocket.close();
} o
KPR

catch (IOException e) {
e.printStackTrace () ;
}
finally {
try {
clientSocket.close();

}
catch (IOException ex) {
// ignore on close
}
}
}

}) .start(); N
} T B
}

catch (IOException e) {
e.printStackTrace () ;

)
)
X Bef A 5 4 n] AL PR AR R i A % 7 o o (ELR RS AR P AR A Tl ok, iR Bt
EIFANREARSFH AR B SR T LT BRI A o VRIGE BT AL M 2 g, (ERAR DR &
Bl APLESERARN, UZETIRERAGAE SRR
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FLARBH ZE RRAS G . 4-2 o

RELFE 4-2 KIEMH Netty RS MEHE

public class PlainNioServer ({
public void serve(int port) throws IOException ({
ServerSocketChannel serverChannel = ServerSocketChannel.open();

*T}F serverChannel.configureBlocking (false);
Selector ServerSocket ssocket = serverChannel.socket(); YR S5 2548 E
Sk b3 InetSocketAddress address = new InetSocketAddress (port); T A

ssocket.bind (address) ;

~> Selector selector = Selector.open();
>serverChannel.register (selector, SelectionKey.OP ACCEPT);

'K ServerSo- final ByteBuffer msg = ByteBuffer.wrap ("Hi!\r\n".getBytes());
cket M| for (;;)

Channel

Selector LI try {
R selector.select(); e
} catch (IOException ex) { SRR TR A PR
ex.printStackTrace () ; 15 BEBE J— B Rz R
// handle exception T—AMEAZE
break;

}
Set<SelectionKey> readyKeys = selector.selectedKeys ()

AREITAT 2 Iterator<SelectionKey> iterator = readyKeys.iterator();
W while (iterator.hasNext()) |{
Selection- SelectionKey key = iterator.next(); Ko A5 ZF 1 e A e —
Key 351 iterator.remove () ; A B 25 25 T
try i
if (key.isAcceptable()) { DA 52 1 2

ServerSocketChannel server =
(ServerSocketChannel) key.channel () ;
SocketChannel client = server.accept();
client.configureBlocking(false);
= - client.register(selector, SelectionKey.OP WRITE |
FEAH I, SelectionKey.OP READ, msg.duplicate()):;
FHf e System.out.println(
Rl e e "Accepted connection from " + client);
}
if (key.isWritable()) {
SocketChannel client = AT
(SocketChannel) key.channel () ; ERE LU
ByteBuffer buffer = é&ﬁ}g%%&ﬂ%
(ByteBuffer) key.attachment () ;
while (buffer.hasRemaining()) {
if (client.write (buffer) == 0) { . .
break; RS
} SRS 2
} FRI2 1 i
: client.close(); L

} catch (IOException ex) { bUEE: S
key.cancel () ;

try {
key.channel () .close() ;
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} catch (IOException cex) {
// ignore on close

}

}

WRRER BRI, BEARIX BT A S48 5 Z AR MOAR e A A, (HUR AR AR A H
WS T HITAERLZE 1O T g S B A A SR RHAR R, R B R S RIS, A4
MERR , FOAEEIES ZR N IR BT I A 2R 85 00

YT, IERATRE R A Netty SEHZN WP 22t AR TR,

4.1.2 &t Netty £/ OIO #1 NIO

BATE I S X AR HREFF I 55— A BHZERRAS , X R B ATTRHE ] Netty HEZE, anfRA%iE B 4-3
v

RELFE 4-3 {EF Netty HIPHEM 284018

public class NettyOioServer ({
public void server (int port) throws Exception {
final ByteBuf buf = Unpooled.unreleasableBuffer (
Unpooled.copiedBuffer ("Hi!\r\n", Charset.forName ("UTF-8")));
EventLoopGroup group = new OioEventLoopGroup () ;

try { ffiFl OioEventLoopGroup
gk Server- r o oo B T new SexvexmootstEaR 0 BAARVFBLIERER (1HAY
Boomnap .channel (OioServerSocketChannel.class) 1/0)
.localAddress (new InetSocketAddress (port))
*E;E Channel- .childHandler (new ChannelInitializer<SocketChannel> () {
e @Override
E?ndmenﬁﬁﬁ: public void initChannel (SocketChannel ch) .
Bz throws Exception { #¥IN—> Channel-
S ch.pipeline () .addLast ( InboundHandler-
new ChannelInboundHandlerAdapter () { Adapter IFAHAN
@Override Qb ¥R
public void channelActive (
B a5 R P, G ChannelHandlerContext ctx)
) Hyiig
fil ChannelFutureListener, throws Exception {
N L S tx.writeAndFlush (buf.duplicate())
A — 9 5 et ¢
LU B SR e
1%%% ChannelFutureListener.CLOSE) ;
}
});
s ) B 5E IR 55 A%
; V) 45T e 4
ChannelFuture f = b.bind() .sync(); A2 i 4%
f.channel () .closeFuture () .sync () ;
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} finally {
group.shutdownGracefully () .sync();

| mitrien
}

}
PRk, FRATEH Netty FIAERHZE 1/0 RS ELRAE A2 5

4.1.3 3JEPHZERY Netty Wiz~

AR 5 4-4 FIACHSYE 5 4-3 JLP—Hi—HE, BR T 5e Mos AR PIAT . X witt B 2E (010)
et 2R ZE (NIO ) f& 4 By i A 7L

REZFER 4-4 (EH Netty BIFH ME AR
public class NettyNioServer ({
public void server (int port) throws Exception ({

final ByteBuf buf = Unpooled.copiedBuffer ("Hi!\r\n", g | L 22 4 = )

Charset.forName ("UTF-8")) ;

’ NioEventLoopGroup
EventLoopGroup group = new NioEventLoopGroup () ;
try {
#£ % Channel- ServerBootstrap b = new ServerBootstrap(); ﬁ']i%
L b.group (group) .channel (NioServerSocketChannel.class)
Initializer, XfJ* .localAddress (new InetSocketAddress (port)) ServerBootstrap
i@ﬁﬂi%&é%ﬂ@ .childHandler (new ChannelInitializer<SocketChannel> () {
AR E @Override

public void initChannel (SocketChannel ch)

VT Channellnbound- throws Exception{

HandlerAdapter D2 A1g ch.pipeline () .addLast (
FikbrR {4 new ChannelInboundHandlerAdapter () {
@Override
o R e 2 [T public void channelActive (
ﬁﬁﬁ“ﬁ?ug)ﬂ%’ ﬂ:(’ﬁm ChannelHandlerContext ctx) throws Exception {
ChannelFutureListener , LAfi ctx.writeAndFlush (buf.duplicate ())
(ﬁ%\—fﬁgﬁﬁjﬂélﬂﬁii .addListener (
ChannelFuturelListener.CLOSE) ;
}
1)
. J e IR B
ChannelFuture f = b.bind() .sync(); LA%§32££$§
f.channel () .closeFuture () .sync () ;
} finally {
group.shutdownGracefully () .sync () ; %%ﬁkﬁﬁ%?ﬂ@

) el

}

K Netty A5 Fp i n S i #R R85 7 AHIE Y APL, BT LATCIe e WP — R & i S ol Ri
FRRHAN IR IL P A Z R . TEFAT IS BL T, AHr) SR T interface Channel,
ChannelPipeline il ChannelHandler,
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TER I — L HIZET Netty (MR LEL 25, 1EFRANFAEF L APT AL

4.2 &% API

&% API I9AZ 002 interface Channel, T#HT AR /O #4/E, Channel KRR
ZER N 4-1 FR .

o |<<interface>> |
Channel
<<i f >> <<i f >> <<i f >>
interface 1nter.ace. inter ace‘ AbstractChannel
ServerChannel ChannelPipeline ChannelConfig

& 4-1 Channel EOWEXER

WME N, £ Channel #PE2x9 /0 fil—1 ChannelPipeline fl ChannelConfig,
ChannelConfig fl# [ i% Channel MFTARCE I E, JFHCRFTR. M THFE ML 5 mT g
HAMRERRE , LB AT RE& 3 —> ChannelConfig [ F2# (1§5% ChannelConfig
SEPLXT N ) Javadoc, )

tF Channel ZM—JE_f, FrLiA TIRIENUF ¥ Channel FMHIJN java.lang.
Comparable HJ—/FH:M, K, WRMWANA[FR Channel SEEHERR ] T AR, AR
4, AbstractChannel H1ff) compareTo () JFER LI 1, — Error,

ChannelPipeline ¥EA rE ¥ T A s 8B UL S =41 ChannelHandler 3¢
i, X4 ChannelHandler SZEL T N AR FH T AL BIRZS AL DL R B AL B A2 4

ChannelHandler {#iLR B8 645 -

B R B A R o — Rk

m R B

B ik Channel AR A6 gl BCE AR TR S0 A5

B #Y4 Channel {##f3] EventLoop 8{# M EventLoop {344 HY A% 1 ;

mRUEASCH P EE SCR R E A

FEEILIESE ChannelPipeline 37 — M % WAy X — #£#& 3% (Intercepting
Filter), UNIX ##2 % /b —MREBWH T ZAARBEE R, Ed—Nab il nis
BB AT T — N A .

PRt ] AR 220 B iH BBk Channe 1Handle r 3L iR BB ChannelPipeline,
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3 33 ] FHT Netty 330 350 B 7 0T LAAS) S 1 vog 3 5830 (4 B TR o Bl , 43 24 STARTTLS "Bl i
sk, AR AT LLfA BA Hb 38 1 7] ChannelPipeline ¥ il — 4~ 36 X4 A% ChannelHandler
( SslHandler ) K4 M2 FFSTARTTLSHMY -

% TR A EC ) ChannelPipeline Ml ChannelConfig 24, Wn]AF|H Channel
AHA T, o R E RS2 TE SR 4-1

Z#< 4-1 Channel fy53%

B E A - I
eventLoop iR A4 Ai4S Channel [f] EventLoop
pipeline iR [A] 43 fic4s Channel ff] ChannelPipeline
isActive Wik Channel JEV&EAN, MR E] true. 3% 3 IR SCAT BEHORTIR)Z Mtk . 140,
—7~ Socket f&¥i— EFERF] [N 2GS, —> Datagram f&45—H
AT AR IS B Y

localAddress R [EIAH ) SokcetAddress

remoteAddress | iR[A[IEFE[] SocketAddress

write R SRR ml. XN fkiE4s ChannelPipeline, JfHHMAEEIEH
Ll
flush K 2B O 5 BB i B R R A, in—> Socket

writeAndFlush | —AME{ETEE, ZETHAH write () 35 HA flush ()

PG FAT TR — 2R A M BT A X SRtk N . BT, 30 fE, Netty Prigfitny) vz 1)
AE R T/ D i3 0 o XK, AR T LIXHR B L P AR a2 8 R4 T R AE i, T TG Rs ML
TS b AL R A A QR I

7 T 5 R TR L ) ) R SRR B AT 55 o AURSIE R 4-5 R T
Channel.writeAndFlush () 35— HE,

KfYFR 4-5 SHZ| Channel

Channel channel = BRI
ByteBuf buf = Unpooled.copiedBuffer ("your data", CharsetUtil.UTF 8); W
ChannelFuture cf = channel.writeAndFlush (buf) ;

cf.addListener (new ChannelFuturelListener () { VAN ChannelFutureListener 1)
0 id e - .
soverside | A B S B A
public void operationComplete (ChannelFuture future) {
BIEFFASE if (future.isSuccess()) { CHESE, IF
HdEi) ByteBuf System.out.println("Write successful"); LA R A
} else {

(D £l STARTTLS: http://en.wikipedia.org/wiki/STARTTLS .
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System.err.println("Write error");
future.cause () .printStackTrace () ; ia;ﬁ%gﬁ%

}) i

Netty (1) Channel SEBLRLFEL AR, FIIRA LIAE#— 3] Channel W51, I H A2
PR B AR R SRR, #OATLME T, B YR 2 B AR e . UG R 4-6 JEIR
T2 LBEEEIE R LG, FEEENE, RSO A%,

RiZEHR 4-6 NES)L&EEHE—1 Channel
final Channel channel = ... <}J B TR

final ByteBuf buf = Unpooled.copiedBuffer ("your data", ByteBuf
CharsetUtil.UTF_8) .retain();
Runnable writer = new Runnable () { " .
(fEy e E k]
@Override ﬁJ@’H’R&ﬁ 5 ?J
public void run() { Channel ) Runnable

channel.writeAndFlush (buf.duplicate());
}
}i

Executor executor = Executors.newCachedThreadPool () ; Q‘Zﬁﬂi§u%ﬁ?§ﬁﬁ
: : Executor 5|
[ e In one thread AT IR 45 SRR
X u r.ex u wIrli r); N s
TERA SR P AT

// write in another thread

?%écutor.execute(writer); ﬁﬁfﬁﬁ%‘*4\§§ffé§ﬁlﬁﬁ
TS — BT

43 AEMER

Netty W& T —LEn] FF4ERIFH &S . O IR BT SRR SRR — s, B lA
PROAZIBEBE— A TR A R FHRE e T FH A PSR 28 A% By . TEAS T P IR AT TIS X B &R
% 4-2 WoR T A Netty 1204t A9155Hi

%= 4-2  Netty FTIEHERO1E M

EZ 2 oo’

NIO io.netty.channel.socket.nio | {§ifj java.nio.channels f{ENHEEM—RT
AR TT

Epoll” io.netty.channel.epoll H INI 3¢5 epoll () FIHEFHZE 10, XAMEHISCHF
HAE Linux AT Z At , 40 SO_REUSEPORT,
bt NIO fE4TE T, T Bt 56 4= JEREZE Y

O XAE Netty FEA B, FNLERL Netty IUE R REBA, B 0 & M RE LA R AR A S8 IO 7
1 I https://github.com/netty/netty/wiki/Native-transports., PR
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EZ 12 i I
(0)(0) io.netty.channel.socket.oio | f§if] java.net f{ERNFill——/F FHRHZERR
Local io.netty.channel.local AIPATE VM P Bl i T8 AT 3845 (0 At A

Embedded | io.netty.channel.embedded Embedded 1%, fi4{# ] ChannelHandler Jij X
ARE-NEIEMEET MR . XN
ChannelHandler SZHIIEH A

FA PR AERE TR h AT HE X etk .

4.3.1 NIO——3EBHZE I/O

NIO #2417 —rfi VO #E &R L8 BAH T H NIO T RS 85| A JDK 1.4 B
Al IR B TR HR4R Y APL,

TEREARET 5 AR SR 0 S — bR, FE B AT LAESRAE Channel BPIRAS &A%
FEIT SR8 . FTREAARASAEIAT

B Y Channel CYHESZ I Halds

B Channel EFEBE LN,

B Channel {782k iyl BEEEB KdE 5

B Channel 7| HTEEIE,

PEREERIBATTE— R DR SR AT X AR AR I 7 FR) 2 A L, 20 FH R WP IR A i AR 1
N, RS E S, TP EE XA,

43 EB(HICFE T H class java.nio.channels.SelectionKey & X {iifEi=t,

SR AT DLZH A ok e X —2H 0 AR Py TE AR i oKl R A AR S

®4-3 EIFRERLAER

EZ i 1 ®
OP_ACCEPT TORAEIRSEHERIF B2 Channel I ERAGEA
OP_CONNECT T ORAE IR — AN FR I AR AT 38 Sl
OP_READ R EE O ds, AU Channel wr i HUR SRS 30
OF_WRITE R LA Channel shEEH 2 (RR N SRAFIE AN . IXALHE T B 7 G oh X 5E
ﬁiﬁgﬂ@%%, SR LA 5 e A A B ) 12 P LA R e T A B e P

Xt F A Netty B91% 5 SC LA LA A9 7 200 APT 5% 4 Hi [0 1 X 28 NIO B R4 15 .
A 4-2 JB/R T IZAC B R
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@ #Channel @ EFEBELIER © = #1EEMEIChannel
M EEIERS AT RN
CESMY
\ \ O Selector.select(iIF LM E,
BHEEREFHNREST e

il B et EE 2 2 AT

@ EinEEETHE—
SIS HIT RIS

O LEREs /
e

w&%E

0O LEFRAEM / ‘
KA

4-2 EFEFLIBRSHTL

Yes
v

F#N

TN (zero—copy ) —FBEIRHAEREA NIO F0 Epoll ZHiE 4 ol 5 B ok It, EEMRETURE
SRR XU REBHHEIMEZED, MAFEEEMNAR=EEHEIA=E, EERFIPHE
HTTP X8t p el LB Z iR THERE . BR, H AR BNBRIERGE X — it Falth, X
FRUTEENEREERBAXGREEATAN—REEAXHNRIEAR, Ik, FheEw
D0 B ST A2 (6] R

4.3.2 Epoll—HMATF Linux BYZ<ithE PR ZE 150

IEWFRATZ ATAT R, Netty (9 NIO f£4 3T Java BEAEA0 A5 /AR BH € R 45 25 A% A0 P42
HARIXAIIE T Netty 3R ZE APL ] IZEARME- & LA, (HEWmaE TR MBS, B2 IDK
J TR R LR BRI TIRE,, 2RO 2

LinuxfEN E HEREM 4 gn it i V-6, HEZvES HARR, Sofitd: 7R Eelt bk, H
Hfddfiepoll——— > BE AT T R AL/ OF -l MRF M o iXTAPIH Linux NAXIRA 2.5.44 (2002 ) #
BIA, LT ILIHMPOSIX selectfllpoll RS THAFmPERE, [HBTELAEt 2 Linux F3EFH
FEM 28 L) F S ARME, Linux JDK NIO APHHE ] T 3% £epoll .

O 2 Linux FMI A epoll(4): http:/linux.die.net/man/4/epoll.
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Netty yLinux#2 it —4INIO API, HLI—FFIE AL i3T5I —2 )y 2 Hlepoll, Ff:
HRA—F e g st 6 7 s T . CAn SR AR P B AEE 1T T Linux R4S, IRATE % A H
XA RAS B 5 R R BAE R T B B PEBE AL T IDKAYNIO S B

XAMER A SCHAER] 4-2 P se 24, 1 EE B R R R 0 . MO IS
ARG . 4-4 WREAEIRA ST A ] epoll 24U NIO, H i 20K NioEventLoopGroup
B/ EpollEventLoopGroup, Jf HY¥ NioServerSocketChannel.class %
EpollServerSocketChannel.class HIA],

4.3.3 OIO—IHHIPEZE I/O

Netty ) OIO & sL BACER T —Fh 4. & r LUE S H L0 E 5 AP, (HiE2h TE&
JEHAE Java.net WEPHZESLIZ B, BILEARSFEN, B2, BRREWES T
PR

BN, YRATRET BRI T —Se A TRHZE VA A (WnIDBC®) [t BRI, MikZ iE i
Bl ARBHZE R n] Bt S AR YI SRR . A, AR AT DLAE S P 8 T Netty FUOTOfE 4, AR5 R 1Y
AR R B A i) S22 A4 L ILRATDRE —F B 4.

fE java.net API H, fRilEH SH —MHREZBRIEAEWWT) ServerSocket (W%
BERRRRE . SO — B R AR T S T S B R T, IF H Al — N30 A T A BEAH 38
R, DORUT, BN E BT LA VO SRR R AR ]S R AR e Sy
FHZE, i AN AN BT, BAES FE—ANEHET LI ZERERINGE T A oAb
MWEHT .

AT, RATRESAH, Netty A0 RERS T AT T 25 A& 4 AH R APDR S HFOIO M e,
BZWUE, NettyFIJH] 1 SO_TIMEOUTIX PMSockethrikk, TAEE IR —MN/OEAES MR R zERb
B ARV ELETS E B T [RIBE N B 2, 23l —~SocketTimeout Exception, Netty
AR IXA 7 IR SR FRAF IR . fEEventLoop F—IKigfTHT, ERFRZ2A. X 9hr F 2
A T Netty X AE 1 AL RESE BEAS S AFOIOMIME— 7= @, 18] 4-3 BB T X184,

4.3.4 AT JVM WEBESHY Local &%

Netty $2flt T —A> Local f&4ii, FTTER—> IVM Hizf T i % 5 s IR 55 2 P e Z 4] 4 520
AF . AR, XA SR T A Netty f24 SCBLERILR Y APL,

@ JDK MR/ ik , i Netty i (ERINGY ) 2k . A CHTEAE B2 W, epoll ZE4ERE AL LAY
fi#RE . http://en.wikipedia.org/wiki/Epoll - Triggering modes.

@ JDBC Y CEY AT LAFE www.oracle.com/technetwork/java/javase/jdbe/index.html FRHL

@ XA HR—AEJE, H— sSocketTimeoutException #iiill i IHIHFTAR IR Ir 5 ZEAYRTIA],
XFFHERER UL R K
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FEXMER T, RIS #% Channel fHOCHKRY SocketAddress JFIA F6 i W3 M 2% bl ;
R, RERSMIAEIBT, Tt S EE MR, JF4E Channel MRS, O A
TR EEZ FOE ML, TV E IR AR R G 4 SC A T B . I, & P i A2
R (FEF—A IVM ) T XM 1 iR 55 #imif A e . BR XSRS, e
it FH O 2R A ) A5 3 — A —H

@ HB4ASocket @ EERET R © EEURE (ATRE
HZkiz BSocket SPAE)

\ 7

¥ bytes[]

L OuERIm

_ . Kb PR A
O iTHMIES
/2 FSocket / L
BES
E 4-3 OIO HyahiEiZ g

4.3.5 Embedded &

Netty $2fit Mo ng L4, MR LR —41 ChannelHandler fEAHF B SS R A S
HAhH) ChannelHandler N, E XA, VR AT LY fE—4~ ChannelHandler FJIIHE,
[IBEN R N

AR NETHSE, Embedded fEHAISCHEE— MR EmbeddedChannel BYHAARY Channel
TP, RS 9 FErh, AT HE AT X 2K A ChannelHandler (SZELAIEE LT
I

44 temeRAHl

BRARILNTE L VRdish 1% 7 T ik, IR A1b3A125 I8 — T FH— 18 T JHR a9 by
WRH RN TEQATIE TR B0, IFATEETA B RHAR SCR EA B O D, ] RE 2 BRI /R i
Veff, 3 4-4 JE7R T UL USRI SR BIMAL
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® 44 FEEVEA LGN

£ TCP UDP SCTP* uDT”
NIO X X X X
Epoll ({¥ Linux) X X — —
OIO X X X X

* 2l RFC 2960 H4g S<iif= hilfE st (SCTP) Hifi

f£ Linux 3B SCTP
SCTP BERZMNXZTF, HEZERERFE,
o, 3FF Ubuntu, aTRUMER TFEAEG S

]

Ff: www.ietf.org/rfe/rfc2960.txt.,

# sudo apt-get install libsctpl
*FF Fedora, =T EM yum:
#sudo yum install kernel-modules-extra.x86 64 lksctp-tools.x86 64

BRuEEM SCTP MIFBER, BSHIRM Linux ZITRREIXHE,

HIR A SCTP AR %A X SO RFIRBOR (2 H A 25 T et A e AT B O AT B eI T 25 8
AN, MR IURN TSR m I R A, IG5 6 T e SEAC B MR P A —FE

X HE— SRR AT BE 2 3B E A FH B

W 3E PR AR B —— R AR ARG A BHZE TR (S URBERE BRI B AT T ), R4
TE Linux i NIO 5 epoll 422N FF & . HIR NIO/epoll B TEANIR K i 1) I A& 3%
$z, ARRTEIREB NG E W e, ERBERA b T4, LIS BRI e e
] =2 2 Ry 2

W ERAE——E RIS Y, QSRR RS = S AR T RH2E /O, i BRI
PR — MR AT, IR ATER R L B Al Netty 1) NIO (&5, KT
RE2 BB RIFHSE B EASCM RS, RE I E S RAICES, TS EM BT . Je
OI0 Ui, SRS ISR 2 J5 , FRERE] NIO (sl Hi ] epoll, AMAMRAE(HH Linux ).

B R —A IVM K3 e84 —FER— JVM ERRE S, ATl Mg REiks, &
Local {655 B, ORI BRI LS BRVERIFEAY , [RIRHT38R 6l FAAR Y Netty 1865
J o QAR T Ll AR R B SS , IR AR R EEAL T MCR NIO B3 O10 il

B X4k 4) ChannelHandler £ ——YNRARAETE N H & 1Y ChannelHandler SCHL 9%
HH oK, APAiE% &M Embedded f&4i. XPEMEFMERIRAGAD, Wi XATERIEKR
HABL (mock ) X4, VRIGHATIRAT G5 B APT 430, A% ChannelHandler
FE ORI EL S 5 i — R A FH I RE A E A TR . IR HESS 9 A R B 56 TR

O UDT WMSEEL T 35F UDP WM AT 55444, 100 hitps:/zh.wikipedia.org/zh-cn/UDT, ——3F&TE
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ChannelHandler I Z{E 4.,
P 4-5 B4 T RATRVHS A

®4-5 NRAREFHRELR

MRAEFIER HER L
AR BELZE AR 2 B — > RS R NIO (={#7E Linux Ff# ] epoll)
BH £ 4 ChY 010
TEF—~ IVM I (E Local
ik ChannelHandler ({52 Embedded

45 M5

TEARE R, RATIEGE 7% %0 . TR SEIFE ], DL Netty S2 A e T2 L FF R E 1

BATRAIRGT T Netty FUE AL, JEEMRE TEMRITN . BEAAREIA L ER T LALE
FHIAIEY Java WA TAE, Jf HHh—2nl i HEERRE MIE RS ol L T RAT0AR T
MIEART R . feJa, FRATIE TR AT LA DS FCAS [ (4 4% i A e F 1A 75 K

R —&, A6 T ByteBuf Ml ByteBufHolder—Netty FUBIEAE RS, FoA 1K
Je TR Anfal il F e AT A B g sl s e AT IR A e Ak
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KEFTERNE

B ByteBuf Netty 69 3AE 5 5
B APl #9im13 .8

m A%

B AAHER

TELRTTE PR R Y, P EE R A EEAS AL EUR Y . Java NIO #241E | ByteBuffer /AT
P, BRI R TR 4%, T H A L%,

Netty fit) ByteBuffer #ARA & ByteBuf, — i RpySeil, BEfED: T IDK API 45 BR 1,
SR s ;AR e BT R A B T AR APL,

A E IR P2 A JDK B9 ByteBuffer A, ByteBuf BYEAIIREMEF AR MEIE, X
WK A B T A M PR Netty ZalRab 3R —Bor =X, IFMEAESS 6 B EHX ChannelPipeline
Ml ChannelHandler i80S .

9.1 ByteBuf /9 API

Netty FISCHRAL B API 38 = 95> 2H 1 2 5%
ByteBufHolder,
T E—2 ByteBuf API UL .
BRI LA B SR 2% i X A
N E A WX SIS T B DL
] DIEHERK (IF JDK /Y StringBuilder );
TEEAE X P A 2 [ I AT 28 ] ByteBuffer iy £1ip () Jik;
BAE A TARFRS]
SCHRET IR

abstract class ByteBuf fl interface
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B RS TG

LIS ER Y

HAWZE T F T4 8 ByteBuf SLHIRIATL, LA T FER R THAE A 2 A B A e Tk 19
BAEEAE . FRA T AEFAIMFST ByteBuf fl ByteBufHolder BH4TIX BERHE

5.2 ByteBuf 3:——Netty RIEIE B 23

A A B i (A e 7 e N iR sl , Bl AR 80 R BIE 25 F W 2 b AN R DY
Netty /1) ByteBuf SCHUH LI HB 1k SeiioR o BRI SR A R A a1 (AR iR 5 |
SRR B T AL 5 BB A R B IE

5.2.1 e I{ER

ByteBuf ZE¥ T AR RG] : — T EE, — M HTE A M98 ByteBuf BEEUAT,
EHY readerIndex JFS#RIME AP0 E. MM, M¥IRE A ByteBuf B, B
writerIndex Ha#HIE ., & 5-1 lB/R T —/ %5 ByteBuf AR Ras i AR ZS

—AHA16F 1 A& By teBuf
T [ [s 2[5 [o]u [ [5]u]i]

readérIndexﬂ.lwriterIndexEﬂﬂﬁﬁ{ﬁﬁé’Ejﬂ%ﬂHff_ﬁ()
B 51 —MRRSIFAERIEREN 0 # 16 F75 ByteBuf

BT SRS I Z B R , THHIE—T, WRATHEHUT T B readerIndex ik %
Ml writerIndex [RIFERYMEIF S A EAT 4o TEABIT, FREESBIR “FTRABEEUR” BRI R, Bt
el e RS BRI — 4, e O 2 s BRI S 23 il & — 1> IndexOutOf-
BoundsException,

ZFRLL read B write LAY ByteBuf J5ik, ST NERG], MAFRLL set 5L
H get JTFRRYERAENIR & ST X EEI AR E R — D SEUL A — DX RS | EPETHRAE

AT LMEE ByteBuf WA R ., WEBINE RG] (B writerIndex ) Wi iXAMEK 25 i
R—A5" CBRIARBRHZ Integer .MAX_VALUE, )

5.2.2 ByteBuf By{E A&
TEMH Netty B, VRRHE LR UL FEISE ByteBuf Mt & rd A, EMR eI,

O WHtRULH P B E A capacity (int) ¥ ensureWritable (int) JrsRH L ZE K
i S PEHIE
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AT AR 5-1 24 Frifts— — D ISR RS 170 545 i 1075 1R A S 07 TR 5 1 82
1. HEZMX

e Y ByteBuf MR EIRAFAHTE TVM RYMEZS [|] h o SRR URERR y 3 e
(backing array ), ‘ERELEBCA MTMALATE O TR BEHUE A AR . XA T3, A i B
5-1 i, ARRIE S T 18 B 1R 7 ZEAL BRI 0 o

REGFHR -1 THEHA

K4 ByteBuf /& 75
ByteBuf heapBuf = ...; QJ AR QJ WA, TR
if (heapBuf.hasArray()) { ey
byte[] array = heapBuf.array(); MBS
int offset = heapBuf.arrayOffset() + heapBuf.readerIndex(); j g — A
int length = heapBuf.readableBytes(); P L LIREA B
handleArray (array, offset, length); FATE
} (B EVEIN ﬂﬁ‘u%i%ﬂ{é;—‘
Ve SHOR R 712

JFE % hasArray() ik E false B, 2397 E X E M4 M A — A Unsupported
OperationException, xAM KX KT JDK &y ByteBuffer i k.

2. BEEZARX

A% RER S ByteBuf £, AT TX QAIH M NAF 2 BLAGE AR R F T4
, AHEXIEA R AT )——NIO £ JDK 1.4 H15] A% ByteBuffer i IVM SCIHE 3 4 b i
FHRAIECNAT . X FEESE R TR AE RO FA L /O BEZ T (8B 25 ) R MR N AR
Bl AN R 2 ph X (S 12w XA N 28 2 I BN b X ),

ByteBufferfJavadoc "HIHAFE . BI435% v X 4 P 2000 B B 7 5 R 2 e 0% T i iy
ZANST XA T A RGO T S B G R AR R B . AR AR B o A —
ANEHE LAY BRI, IRAFSE b, ARl BT RIE T AT, VMG STE N EHER 22 i
XA il B — A g X,

BER X ) E R, A TR Z X, BT BCRUBE BTN B 5t o AnSRAR
IEFEAL PR R ARAS , ARE AT RESS BB Sy bt . BB AR ESE [, BT MRS T —
WA, WARES I B 52 iR .

WK, S SCEREAMLL, XKW R TAER 2, I, Qe mus 2548 h B 2 bk
VE LI RTIN], AR PT AEE JE R A HHE IAE

D Java ¥, FRUERTES 8 MU APT#LIE, javanio, class ByteBuffer: http:/docs.oracle. com/javase/8/docs/api/
java/nio/ByteBuffer.html,
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REFR 52 FEERENREEE

Ki#r ByteBuf /215 %K
I, WRAE, W
. _ . o - b
}I3yteBulf directBuf R KR X gm?b&
if (!directBuf.hasArray()) { ?ﬁj"%ﬂ[
int length = directBuf.readableBytes();
byte[] array = new byte[length]; SRR AT

directBuf.getBytes (directBuf.readerIndex (), array); j Eﬁlﬁﬁrﬁ%?%ﬁﬁ

handleArray (array, 0, length); {jﬁﬁﬁfﬂléﬂ Jﬁ@iﬂlﬁ]ﬁ %?%Efﬁu@}zﬁgﬂ
VE RSB R 7 1%

3. BEREAKX

S =R R RS — MR IR 26 40F X, B NZ)> ByteBuf SRt MREUE. 78
LR ] DIARE T 2 A el ER ByteBuf K], iXJE—1 JDK K ByteBuffer SIBITEAHk
ENIUESE

Netty ifiid—> ByteBuf FJ——CompositeByteBuf — Sl T X MEX, B T—
G ZA G IX IR N A E I X HE LR R

W& CompositeByteBur ¥ i) ByteBuf Sl 7 i FHL 4 K £ B AR E EENAAR.
R R /NG|, A4t CompositeByteBuf F#) hasArray () 77 ik i A ¥R E1Z 4
f F#y hasArray () it {E; &N T ¥RE false,

o T2EEIE, SRR S — T A PR K AR A —— SR i HTTP PR
PRI R o X WIRR > i AR P A AN RIS A, R el S R 8 I 2 e o 0
AT LAREE R 22T B EE R R T A XA SR Ay, X T AN R AR R 2 B —
U

PUAFA TAE g 45 BARER 2 B P G2 nh X, BT L CompositeByteBuf jg—4
SERMIVESF . EAETHER T B Z S HIR RIS, 2488 1Tl I ByteBuf APL, & 5-2 J&/R T A
AT AT R o

CompositeByteBuf
ByteBuf ByteBuf
L SN

5-2 #HH—LERFIEMRM CompositeByteBuf

RADIEHL 5-3 B T WAl i@ ] JDK ) ByteBuf fer RSB —FoK . AlE T — M
WA~ ByteBuffer ELZH FHRARAF X B63 B 4114, [RIRTEIEE T 26 =/~ ByteBuffer HIRIAAHT
A X LR RIS
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R#BiEH 5-3 {EH ByteBuffer FIEFEMXERN

// Use an array to hold the message parts
ByteBuffer[] message = new ByteBuffer[] { header, body };
// Create a new ByteBuffer and use copy to merge the header and body
ByteBuffer message2 =
ByteBuffer.allocate (header.remaining() + body.remaining());
message2.put (header) ;
message2.put (body) ;
message2.flip();

OYBCRAL RN, DU PEREE OB A BT 2L, A A WA A S BACRAR R i EL2R A
FRAIE . 5-4 JE7R T —ME T CompositeByteBuf HIfA .

K#BiEH 5-4 {FH CompositeByteBuf M8 §& MXERN

CompositeByteBuf messageBuf = Unpooled.compositeBuffer(); .
ByteBuf headerBuf = ...; // can be backing or direct ¢ ByteBuf SHiENN
ByteBuf bodyBuf = ...; // can be backing or direct #| CompositeByteBuf

messageBuf.addComponents (headerBuf, bodyBuf) ;

..... MER LT RGN E N 0

messageBuf.removeComponent (0); // remove the header (gﬁ——4\ﬂﬁﬁF)ﬂﬁfhneBuf

for (ByteBuf buf : messageBuf) ({ . .
System.out.println (buf.toString()); O 138 g Py A1
i ByteBuf S

}
CompositeByteBuf AJREASCHFYI AR, NITi[R] CompositeByteBuf 14k
PERAT (Vi) BHEE XA, nfRasE L 5-5 FiR .

D58 5.5 if(9 CompositeByteBuf HE#iE

AT
CompositeByteBuf compBuf = Unpooled.compositeBuffer(); ﬁzﬁ5§ﬁ
int length = compBuf.readableBytes();
byte[] array = new byte[length]; 5}@5444\;i¥§ﬁTE§§zﬁg
compBuf.getBytes (compBuf.readerIndex (), array); oK FE
handleArray (array, 0, array.length); 1 T O B K B AR
>
T 1R Ve Gulieil
ZH

s 2 E R, Nettyfli ] T CompositeByteBu SRILILEREFHIVOLRM: , Rl REHLIHER T
FHIDK 5% th X S BT 5 B HERE LA S A A IR AOAE T . VI R AL & AR 7E Netty I RZ O AR ES
P SR ER R, (IR AR I AE € T R A2 o

O XIHSEFT IDK Arff I —FFK R 280k 4 /0 ( Scatter/Gather /O ) RYFIAR, &SR “—Fpi AR
s, b, BARERAMNANEIERE 8 — X f, o, MBI — 4 2% v
X H1”, { Linux System Programming ), {E# Robert Love ( O’Reilly, 2007 ),
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CompositeByteBuf APT [k 7 A ByteBuf 4k ik, CompositeByteBuf ##t 7 KE K
MGk, 5% Netty By Javadoc DLFE151% APl ) T 5 %.

9.3 FURIRE

ByteBuf BAHETVFZRUIMIEAIL . SHAEHF I TR E OB 7E8 TRy,
R ST e b R BRI

5.3.1 BKEMLIAEIES]

UNIRIFE SR ) Java T8 —#4f, ByteBuf BRGIEMNEIFIRH: H—TFHHRTIE
0, BE—FIHRGESE capacity () - 1, fUATE R 5-6 R, XTAEAEHLH] A5 1558
JJi ByteBuf [N 2R H fiif #.,

KIBEL 56 HIEEE

ByteBuf buffer = ...;

for (int 1 = 0; i < buffer.capacity(); i++) {
byte b = buffer.getByte(i);
System.out.println((char)b);

}

T TR, MR ST SR (1) 2 TR A 2
readerIndex WA writerIndex, ARG THE, ] LI 478 readerIindex (index)
W # writerIndex (index) R FENBEHXME .

5.3.2 IFFinE R 5]

AR ByteBuf [AI A RRGIME RG], {HZ IDK (1) ByteBuffer HIHA—M&K5|, X
Wt M ALFEH £lip () FERAEEE MBI Z m g U i N . [/ 5-3 BT
ByteBuf EUUTHCE WA RGIRI 3 X

[REZIT4ESUR:Y) BRI T ALURINE S F5
AR EFHFT AEFS MZEE: AI5FT
Epsat
A RFFF (CONTENT) CECESh

0 «————— readerIndex -— writerIndex --——— capacity

5-3 ByteBuf (AR ER

BEX £ R hyinxiaoyu(hyinxiaoyu@gmail.com) £ BEEHRI



58 % 5% ByteBuf

533 AEFRFN

FERE 53 SARIENT E ST IS B A T BB 07 . TP discardRead-
Bytes () Jrik, MRS NFEMCE L, B MR/ 0, FEA%7E readerIndex i1,
LB read HEMITTINN (get*BAER2H 3 readerIndex ),

K 5-4 JB7n T 5-3 TR RIZE thIX i fldiscardReadBytes () kG4 R, v LIE
B, W EFFIABNI SRS T . i, 7EJdiscardReadBytes () ZJF, A
TG4BT BRI RIE 7

B AR IRENE F TS SREIE,
(readerindexIR7E20) T W EINEZEE)
A FECESH
(CONTENT) (RIRI F#)
readerIndex -e-—— writerIndex capacity
(=0) (E)

5-4 EFEEFFZEH Bytebuf

BRI BESI A TANZ A discardReadBytes () FkLIfifR I B o Bnm tl, HE
R, AR SENAE N, POARTEETT (EFFRic A CONTENT By ) AR
SEZE X IR E . FRATE R A BIE T B AIRHMEA R, BN, 4N 5 SR,

5.3.4 TWEFW

ByteBuf HYR[EEFY /0 BOfEff 1 SEhrdidn . Brormieny . A0k i sl &2 il i 22 o X B9 BRIA )
readerIndex {HN 0, fEMAFLL read B skip FFLAYIRAERRE RS RECE Bt T 241
readerIndex FEE, JFHHEHME T4

WERPHA T kST 2 —A ByteBuf ZUE N E AR BiR, I HEATEE BinRT 124,
M4z HFRZE X ) writerIndex HWEHHE N, #ilan.

readBytes (ByteBuf dest);

R AR 22 vh XY T2 1 8 ARSI NP2 OB, IR 4K 3 51 & —4> IndexOutOf-

BoundsException,

ARG 5 5-7 J8rs 1 AN i OB A ] LA 740

REBER 5-7 ZEPTAHIE

ByteBuf buffer = ...;
while (buffer.isReadable()) {

@© PR TR LU T 1L writerIndex, MRAXEIA IS AMF I HERE . — 381
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System.out.println (buffer.readByte());
}

535 AEFYH

5 FA 0 BORAE — A R E LA . B ARG AR XS, B B 28 i X Y
writerIndex YERINEN 0, IR AFRLL write FFkAUERAERRE N SR writerIndex 4b
FHASEEE, IR EMINE LS AMFE DUREEREN Birt g ByteBuf, JEHEAIE
TRRBIMME, WEZE XY reader Index t[FRIFE IR KN, XATEHANT s :

writeBytes (ByteBuf dest);

AR RS A B R, #4451k — 1~ IndexOutOfBoundException®,

FRAE A 5-8 J— IR VBB TSR X, HR A IR, writeableBytes ()
A LR %R v X PR TR LA 2s Al

RiEE 5-8 SHIRE

// Fills the writable bytes of a buffer with random integers.
ByteBuf buffer = ...;
while (buffer.writableBytes() >= 4) {

buffer.writeInt (random.nextInt ());

}

53.6 ZH3IEHE

JDK 9 InputStream F X T mark (int readlimit) fll reset () 5k, XI55
AR B SRR E AR IC R E WE, LIS i S B .

[FlE, vl LEd 8 markReaderIndex () , markWriterIndex () . resetWriterIndex ()
1 resetReaderIndex () FFRiCHIEE ByteBuf [ readerIndex Ml writerIndex, jXEEH]
InputStream LR, FUBEA readlinit SHORHEIRCH AREEIA.

WATLLEIE ] readerIndex (int) B writerIndex (int) IR TIBIFHEELE X
FLRHEAT— ARG B E B IO E A T3> IndexOutOfBoundsException,

A LGES I clear () FiER¥ readerIndex fll writerIndex HREE N 0, 1ER, X
FASHERNAT RS, K 5-5 (B FHRNE 5-3) R T e TAER.

AT

RES A (CONTENT)

LECEST

0 «——— readerIndex -«——writerIndex -e-—— capacity

B 5-5 clear () JE#iAB=R

O 7tk ByteBuf HE ABIERT, Hb i et B ByteBut HA EBMT S AT HRES LHIZETS A
RS, ARV, MRS A S RTA S R T LS i R A e 15 AT AR Azt mT LA 273 i
B, RN IR T
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MZRi—#E, ByteBuf A& 3 NMrEt, K 5-6 JB/R T1E clear () kw2 )5 ByteBut
HARZS

SE1IEMByteBuffl 2 R 8—HX,
E kP B Rz B 2 A S /Y

/

BEESY

0 = writerIndex = readerIndex

capacity

56 7Tt clear () FE#iARZE

] clear () L] discardReadBytes () REGZ, FEW I EEERIIMARKE
LA A7

5.3.7 EIRIE

{EByteBuf A Z R AT LU KA 45 (E 1Y B 5 10 77 1% o S fii B2l indexOf () Tk
B A A T LI i AR T B — By teBuf Proces sor "WEN SN I ik il o iX M5 1 H
ST =Tk

boolean process (byte value)
BRI A S R EAE A R A

ByteBufProcessorflXf—&ud WAEE L T VFZAE R Tk . (RIARA N FHAR 3 75 22 Al
FITE 6L & A AINULLSS BB 1 I 28 (i Flash 2537 8. 1A

forEachByte (ByteBufProcessor.FIND NUL)
187 PP R 912 Flash B8l PREAPEARSUDI] R 2P 7A8/D i id AG A

RISV 5-9 /R T — D RIERF (\r) Wf6lF.

REiEH 5.9 (A ByteBufProcessor KK \r

ByteBuf buffer = ...;
int index = buffer.forEachByte (ByteBufProcessor.FIND CR);

5.3.8 REZHEX

kAL r RO ByteBuf f2ft 7 AL TR Ir AOREBHNAERIIE . xRS LU 5
A -

B duplicate();

B slice();

D 7E Netty 4.1.x Hf, ZREZKF, WA io.netty.util .ByteProcessor, — &
@ ¢ Flash EHFHETT 2% Flash ActionScript 3.0 Developer’s Guide 7 Networking and Communication 3543+
HH Sockets TUIf: http:/help.adobe.com/en_US/as3/dev/WSb2ba3blaad8a27b0-181¢51321220efd9d1¢-8000.html,
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slice(int, int);
Unpooled.unmodifiableBuffer (..);
order (ByteOrder) ;

readSlice (int),

BN IK LT LR R Bl —N B89 ByteBuf S, BEAAACKIEERG . BRIIARC
25l HAEAEREM JDK /) ByteBuffer —ARt Rt iy X MIAG IR A= e b IX 19 B it iU AR
SEARMCARN , HRXWERE, WRRER T ERANE, WEEE ST XRS5, BT
PLELING

ByteBuf £ wRFE-ANIH % R ELEIK, HHEF copy () H# copy (int, int)Jy
. AR TIREZF X, XN PR E B ByteBuf #1443 oy 4k Al K.

OIS A 5-10 JB/R T anfaffif slice (int, int) FEok#EAE ByteBuf i—1A40E .

RADEE 5-10 X ByteBuf #4THIH

B TR E T

HF Y ByteBuf QIEZ ByteBuf W
Charset utf8 = Charset.forName ("UTF-8") ; 5] 0 FFREIRS! 15
ByteBuf buf = Unpooled.copiedBuffer ("Netty in Action rocks!", utf8); - s )
ByteBuf sliced = buf.slice(0, 15); SR — RO

System.out.println(sliced.toString (utf8)); <1—‘ ;I%j:]‘Elj
buf.setByte (0, (byte)'Jd"); \ o “Netty in Action”
assert buf.getByte(0) == sliced.getByte(0); BRG] 0 ARy etty n Action
oy, FosEdR—RILSM, XHp
— AN BT B B 5 b — T LAY

Bre, iEIRMEF ByteBuf 4B & A 3 5 B X 5], Wi S 5-11 Fis,

RELEFEL 5-11 EHl—4 ByteBuf

Bl ByteBuf LMEFE
) %E\ s NES1]
B A A i J A% ByteBuf W&
£8);

Charset utf8 = Charset.forName ("UTF-8") ; o
ByteBuf buf = Unpooled.copiedBuffer ("Netty in Action rocks!", ut 310 FHAFIRT] 15

ByteBuf copy = buf.copy (0, 15); SR BRI A
System.out.println(copy.toString (utf8)); ST
buf.setByte (0, (byte) 'J"); \ , - h

assert buf.getByte(0) != copy.getByte (0); HUHER ] 0 AbY T “Netty in Action”

e, OB AR I

Br T iEdUss ByteBuf (U) R B RIASIRCR AL, PR SRR . HECA HTHE,
] slice () JrikAabE R B Hl N AT BT
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5.3.9 Z/B#HRIE

IEANFRAT TSR i, A PR A 132/ R -

B get () fll set O #4E, MEGENRTITR, IFHASFRTIAL;

W read () fl write (), MWAERRGITR, JFHSMRYEC LU5R i) 5158 R
T BEAT I

*5-1 902 Tl Y get () Jrik. SEREPIRIESH X IIH APT SCHY,

#F5-1 get()#fE

& oo
getBoolean (int) iR A5 € R Ab) Boolean (B
getByte (int) IR [ 45 58 R G AR 1
getUnsignedByte (int) W E R TIN5 EAE A short 1R[]
getMedium (int) IR [B125 58 R G AR I 24 R %% int {E
getUnsignedMedium (int) R IA 25 E R G AL TERT 5 ) 24 AL A int
getInt (int) IR [FI45 B R B AR int {E
getUnsignedInt (int) WU ER TN S int {A1EJ)y Llong ik [H]
getLong (int) IR BI45 2 25140 long {H
getShort (int) R\ BRG] b short {B
getUnsignedShort (int) W E RTINS short fHYEJY int 1R [H]
getBytes (int, ...) WL X NG 58 R 51 TG I BR AR 12X 3198 52 (1 H 1

KRB XSV ERRA — XSG set () ik, XI5 LR 5-2 il

£52 set()igE

% W] i T
setBoolean (int, boolean) WESTEZRT AR Boolean {f
setByte (int index, int value) W R G AN T

setMedium (int index, int value) | &ELTEZRTIAM 24 Fif)P4E int {H

setInt (int index, int value) WESERGI AN int {H
setLong (int index, long value) WELETEZRT AR long {H
setShort (int index, int value) WESTEZRGI AR short {H

FUIE L 5-12 BT T get () Fl set O JPEMTE, R T ENASRERRTI MG RG]
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REBFH 5-12 get () FA set () HEMAE

A —AH 1 ByteBuf

VIRAF 25 5 AT R 10 FTENS—
Charset utf8 = Charset.forName ("UTF-8"); AFHN
ByteBuf buf = Unpooled.copiedBuffer ("Netty in Action rocks!", utf8);
System.out.println((char)buf.getByte(0));

int readerIndex = buf.readerIndex(); q—‘ﬁﬁ%%ﬁﬁﬂ‘]readerIndex%ﬂwriterIndex
int writerIndex = buf.writerIndex():;
buf.setByte (0, (byte)'B'); NG
System.out.println( (char) buf.getByte (0) ) ; /H%?%I 0 LE/J%'
assert readerIndex == buf.readerIndex( Tjﬁi%ﬁjy%Z%?E
assert writerIndex == buf. erterIndeX(), FTEEE— A5

o, B SesiE %, WIERB

FEASAE BN RS

PAE, BTG —F read () #84E, BAEFH T 4T readerIndex 8 writerIndex,
XIS TN ByteBuf FPEREHE, MRl e R — M. 3£ 5-3 s T EE I k.

#*5-3 read()#fE

2 i T
readBoolean () iR [A] 247 readerIndex 4] Boolean, ¥ readerIndex 40 1
readByte () JRE| %l reader Index AT, Ji4s readerIndex HIN |
readUnsignedByte () ¥ Y E] readerIndex ALK/ S ZIEIE N short KA, H¥
readerIndex ¥ 1
readMedium () R [A] 4 H] readerIndex b 24 A4S int {f, 3% readerIndex
hn 3

readUnsignedMedium () | iR [7]4H] readerIndex AL 24 M EH/A S H L int {H, ¥
readerIndex 3

readInt () iR [\ 241 readerIndex [ int {f, ¥4 readerIndex 10 4

readUnsignedInt () Fi4H7 readerIndex #HILEMFSH int {HIEAN long fHiR[E, ¥
readerIndex Q4

readLong () iR [\ 247 readerIndex 4bF) long {E, FF44% readerIndex 30 8

readShort () IR[A4HT readerIndex 4b[] short {f, ¥ readerIndex 14j2

readUnsignedShort () P4 4H; readerIndex WML S short {HAEN int {HiRE, FH¥
readerIndex [ 2

readBytes (ByteBuf | 245 ByteBuf i) YHT readerIndex WHUEN (IR EEBE T,

byte[] destination, length KEEWFT) HIEfAEES— A HIF ByteBuf B(# bytel], M
int dstIndex [, int HAxH dstIndex FFUEHINLE . A readerIndex N o &4
Length]) E
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% 5% ByteBuf

JUPEA read () FEEARE X NAY write () vk, HITHEdEENE] ByteBuf W, 5,
2 5-4 R R B RS BUE TR E S ARNE, MARRTIEH.

=54 Sk

& R

R

writeBoolean (boolean)

340 writerIndex b5 N— Boolean, 4 writerIndex 14 1

writeByte (int)

E 4] writerIndex b B N—NFETE, ¥ writerIndex 6 1

writeMedium (int)

1E 40T writerIndex M N—FEER) int {H, ¥ writerIndex
k0 3

writeInt (int)

1E 40T writerIndex b5 N— int {H, ¥ writerIndex 4 4

writeLong (long)

E340H] writerIndex b5 N— long ff, ¥ writerIndex 38

writeShort (int)

15401 writerIndex b5 N—/ short {H, 3% writerIndex [ 2

writeBytes (source
ByteBuf |bytel]

MEHT writerIndex JF4R, M4k B TH5 € (ByteBuf a(# byte[])
M. WRIRAL T stcIndex Ml length, JA srcIndex JFAGEEHL,

[,int srcIndex

. I HAEEKE N length )77, Mf writerIndex LW E A
,int length])

U S e
PRSI 5-13 JE7R T IX LT AR I

K#B;EH 5-13 ByteBuf [H read()#A write () R1E

B)EE—AN Y ByteBuf DIAAE
S AT T

FTENE—
Charset utf8 = Charset.forName ("UTF-8"); 4‘%2%?TW
ByteBuf buf = Unpooled.copiedBuffer ("Netty in Action rocks!", utf8);
System.out.println((char)buf.readByte());
int readerIndex = buf.readerIndex(); ¥?ﬁﬁ§5ﬁﬁﬂﬁ
int writerIndex = buf.writerIndex(); Z?ﬁ%é%ﬁﬁﬁ@ readerindex
buf.writeByte ((byte)'?'); BB | writerindex
assert readerIndex == buf.readerIndex(); §U%§WFE§
assert writerIndex != buf.writerIndex(); ~
oy, R writeByteﬂ
TR T writerIndex

5.3.10 FXHIRIE
% 5-5 % T i ByteBuf $R{ILAHANA FH#AE.

#5-5 HibBRIRIE

& R i T
isReadable () AR E A ARG
WREDH—ADFHAHEN, N

true

IR [5]
isWritable () X [A] true
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£
E i o’

readableBytes () 5% [en) T A B ) - 4

writableBytes () A I EE YN 2 i/

capacity () IR E ByteBuf AN FITH. EIZ )G, Baslfky RH
F)iAF| maxCapacity ()

maxCapacity () i [al ByteBuf A A YAR) R T T 4L

hasArray () 4R ByteBuf f— i Bl S0%, IR true

array () HISE ByteBut i — AL R [ 5L B0, e A
UnsupportedOperationException JH

5.4 ByteBufHolder #&0

BAVET KN, BT LRI A, FRAOTETEAAES B . HTTP Wi i {2 —
MBEFIET, B TR FIINE, BEFRIRE . cookie 45,

R T AR BRI ANE WA, Netty $2f£ T ByteBufHolder, ByteBufHolder W} Netty i
PR R TSR, g ap XAk, HrhaT DA ByteBuf, Jf HAETEAT A SR

ByteBufHolder HAGJUMHIT Ui I Z A5 - Ik o & 5-6 FIH T EAT (XA
AMIFHFEYK A ReferenceCounted AL ),

% 5-6 ByteBufHolder fi{E

EZ i B
content () iR A Hix /> ByteBufHolder 34 ] ByteBuf
copy () IREIXA ByteBufHolder [{—ANA#E I, A4F—DHTEE K ByteBuf [{ L5 I
duplicate () | iR[A[iX 4 ByteBufHolder fJ— NI, G4F— A& H) ByteBuf [{ILE I

MR B S — A HAG R A A AR ByteBuf I EXS, IS4 ByteBufHolder f
AR

9.5 ByteBuf 2
fE— T, A MERAM R ByteBus SR ALk,

5.5.1 &#FESHBL: ByteBufAllocator #

R T BRAR S B AR NAF I FF4Y , Netty 184t interface ByteBufAllocator SCELT
(ByteBuf ) b, B0 AR BCRA TGN AL R IR ByteBuf SC6, i L2
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R TR IR RPE , HIF A2 LUMEf 5 AU ByteBuf APL (I ),

#5-7 HHi T ByteBufAllocator ki) —stfuff

% 5-7 ByteBufAllocator 75k

& R i
buffer () AR ] AN T B N AF
buffer (int initialCapacity); 171 ByteBuf

buffer (int initialCapacity, int maxCapacity);

heapBuffer ()
heapBuffer (int initialCapacity)
heapBuffer (int initialCapacity, int maxCapacity)

1R[] — A3 T HE P A AF
ByteBuf

directBuffer ()
directBuffer (int initialCapacity)
directBuffer (int initialCapacity, int maxCapacity)

Bl — AN T BN A Y
ByteBuf

compositeBuffer ()

compositeBuffer (int maxNumComponents)
compositeDirectBuffer ()
compositeDirectBuffer (int maxNumComponents) ;
compositeHeapBuffer ()
compositeHeapBuffer (int maxNumComponents) ;

AR [l — A AT DL S PR B K 2
R H 2 T HE R B B
W A7 A7 filk B G2 b X R 10

CompositeByteBuf

ioBuffer ()®

RE—AHTEEFW VO #
YER) ByteBuf

AL Channel (RAMERA] IR — AR ByteBufAllocator SEff ) B354 5
ChannelHandler [ ChannelHandlerContext KH(—1-%| ByteBufAllocator 5| H,

FCRS 5 5-14 BER 13X PR IT %

RAD;EH 5-14 3KEN—4 Z] ByteBufAllocator §3| H

Channel channel = ...;

ByteBufAllocator allocator = channel.alloc(); Q—‘

ChannelHandlerContext ctx = ...;
ByteBufAllocator allocator2 = ctx.alloc(); 4—1

M\ Channel FHL—4~%
ByteBufAllocator 15| H

M ChannelHandlerContext 3K H—>
%] ByteBufAllocator 145 | H

Netty$Iit T HiFfByteBufAl locatorfy3il: PooledByteBufAllocatorflUnpooled-
ByteBufAllocator, Hi# ik | ByteBuf Sl LAHE Stk R I R MR EE s/ D P AERE Fr o S
B T —FFK Kjemalloc ® 1 BB K BRI E R GE PRI R80T R A B AT o e 3 R SEBLR

@ BRiAHh, MFrs T A sun.misc.Unsafe 3}, R EIET EHIENAEMEN ByteBuf, A1
R P THE NN ByteBuf; 438 E i PreferHeapByteBufAllocator i, N H4& R [A%E

THENEAEN ByteBuf, —3FEHH

@ Jason Evans A “A Scalable Concurrent malloc(3) Implementation for FreeBSD” ( 2006 ): http://people.freebsd.

org/~jasone/jemalloc/bsdcan2006/jemalloc.pdf,
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HifkByteBuf L], I HAERRR E R 2R Bl —A8r i 52
B IR Netty 2Rk Vi f] T PooledByteBufAllocator, {HIX A PIfR % L) i i3 Channel -
Config APIEETES \RARAIN R P IHE E — AN R BRS040 rT eSS 8 Bk s,

5.5.2 Unpooled &4 X

ARSI R, R4 8] ByteBufAllocator W5, XFTFiXAEN, Netty $
T —ANRRFR R Unpooled WYTHIE, L THESHFE T oRAQIEAMILE) ByteBuf
S, 3% 5-8 FHE T e R A

% 5-8 Unpooled f753%

% W] i I
buffer () IR B — AN AT 1R T HE A A A 1)
buffer (int initialCapacity) ByteBuf
buffer (int initialCapacity, int maxCapacity)
directBuffer () IR Bl — ARG B T B N A
directBuffer (int initialCapacity) [f] ByteBuf
directBuffer (int initialCapacity, int maxCapacity)
wrappedBuffer () RE—/MEEE T e SR T ByteBuf
copiedBuffer () iR A — AN 145 e K ) ByteBuf

Unpooled J&fflif ByteBuf [#E Al THRLEI AT 2 Netty B9 HABLH PFAYAEMZEITH
i HAET 4 T mPERE R AT B ZE MPIX. API,

5.5.3 ByteBufUtil 2&

ByteBufUtil ffit [ I T4k ByteBuf WSS 2. oM APL 2 ARy, Jf
HANALTES, i LUX 27 2 CARTE S B i S S

XS AT P A HERY AT BERLE hexdump () J7vk, BRI HER AR A IE AT ED
ByteBuf HJINEE, IXIEAFMELL FAARA R, Filan, o T8nY H i ByteBuf lN%, +
PR R 2P e A RSB I A R HAE A H s, oSl
JRASIE T LAAR 2 5y e 6 [n] SEBR A 5295 0 o

H—NE TR boolean equals (ByteBuf, ByteBuf), BE#FRHEINA ByteBuf
SRR WRYRSEEBLA Y ByteBuf 1€, JRATRESAIE ByteBufUtil RHAA T4,

9.6 SR
51 R R — R A S G HAT I A BRI LA 51 PR R0 2 B 35T 0

DO xHig Netty4.1.x, Netty4.0.x PRI A UnpooledByteBufAllocators, PEETE
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PORAAMAL NAEM AP REAE AR . Netty 7656 4 Jith o ByteBuf fil ByteBufHolder 5IAT
Sl EEE A, BA1ESEI T interface ReferenceCounted,

SIS 5 AR A R R I R 2% B 200 MR s B AR X 035 305 | A8k
i, —/> ReferenceCounted SEIAYSEAIPREE H LG shi 5 I RO 1 R IHG . RS T
BT 0, BEREDRIERT SNSRI, 415 3h 5 TR 2 0 i, LBl S oReit. R,
BORBEOYBADIIE ST BE R TSR, (H2 2D B ZB X RIZA ] F ] T,

FUHHHEOS T ik B (41 PooledByteBufAllocator) R RHEM, BERKT
AR LR o ARSI B 5-15 FCRSIE B 5-16 B/ T AR 7R 1),

RAEDFE 5-15 5| HITEL

M Channel 3
Channel channel = ...; ByteBufAllocator
ByteBufAllocator allocator = channel.alloc(); M ByteBufAllocator
. TN
ByteBuf buffer = allocator.directBuffer(); srHic—1> ByteBuf

af?ert buffer.refCnt () == 1; W E | R R
TR 1

RELEFE 5-16 BH5| AtHx%R
ByteBuf buffer = ...; Q_‘ /D FNZX GG S5 S8 ] 0 i

boolean released = buffer.release(); szﬂ’%%ﬁ*%ﬁﬁl, %ﬂf}:jﬂfﬁ@ true
BV —AC AR 5 T 4, #2384 IllegalReferenceCount-
Exception,
R, —MRER (ReferenceCounted SEHL ) 28, ATLAHE H AR =0k E L E
BT ORI, Fan, FROTAT A2, H release () ik se il e R s 0
Z, MAFHICOERYRHIA, I U PR A 5 25 | PR
R Aok, RE&ETE GGURE) SEMT—7 ka i eBR. %6 &4,
HATVE 2 fRFE X Mk A0 ChannelHandler P f& ChannelPipeline ByAH k.

91 /M

AREL RN T Netty BY5EET ByteBuf BBEEA A FRATE MR T ByteBuf AHXf T DK
AR AL SR P AR T 3% APT I HAW W] U A, Jf HAS I T eA14% A me s N
E

AT 2 S A

W (AR R G S R R A Ui 0] ;
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N AR DT X—— 2 T B A E 4 P X
it CompositeByteBuf £ ByteBuf RS MHAE;
Bl Ui JrE——HR . YR AR
BE. 5L ORI E APL
ByteBufAllocator WiLH5 | HiT4.
fE N —Fh, AL IET ChannelHandler, BRRIEHRAL I EAR ML 72K, Hh
ChannelHandler KiHiffif] T ByteBuf, JRIGIFIATE H Netty )RR FY 1) £~ T 203 i
ZOER| Tk,
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ChannelPipeline

AEFERNE
B ChannelHandler API f» ChannelPipeline API

B AR TR R
B FEaw

TE b —FER2=>) T ByteBuf——Netty FEHEA A . HIRANTEAR T HHEIT Netty 1%
LA AL R R, AT T O &2t ARV, I HARK I 06 B 2IFEZL ) S 2 n R AR, & 51
T—}:\E@o

RELHNE, AILILE ChannelPipeline ¥ ChannelHandler #5357F —f LIZH 4 A0 1B
o AP PO SeR B4R I, DL — N TEEL )& R———ChannelHandlerContext,

PRI T A X SL 20 1 2 18] (928 B X T 3 Netty MEEREAb g . Al SR SE I B0 R 5,

6.1 ChannelHandler =X ji%

R LE TR M2~ >] ChannelHandler ZHj, FATKAE Netty BILL{FAREARL X 040 FE At
e b —Sbfa]
6.1.1 Channel 94 %5 JEHA

Interface Channel % X T —#4 Ml ChannelInboundHandler API ZVJ4HEH ) BAH
DIREIR K AR SR, 3£ 6-1 51| T Channel HyiX 4 PRZE.

% 6-1 Channel 4 & AR

R & W
ChannelUnregistered Channel & W2, {HiXRKIENF] EventLoop
ChannelRegistered Channel & W 1FM2| T EventLoop
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£

7 S 1]

ChannelActive

iﬁ

Channel A-FiEgRAE (ORI CRIERET ) EOTERT AR IZEdE T
ChannelInactive | Channel ¥4 TR &

Channel HYIEH A=A AN 6-1 Fr7R o ISR K AR MU, ORE 2 Az O L B9 4

XM 259 2 4 ChannelPipeline H[Y ChannelHandler, H.A] LIRS X EA M5 H
M )0 o

ChannelRegistered > ChannelActive
ChannelUnregistered ChannelInactive

6-1 Channel FPRZSIREY

6.1.2 ChannelHandler B4 65 B HA

2% 6-2 F3)H T interface ChannelHandler 5E XA B EHEE, #F ChannelHandler
HEFRATE] Channe1Pipel ine ol #HEM ChannelPipeline sBHR 2 i AT AL, b
FEF R — P ER % — ChannelHandlerContext 4§,

3% 6-2 ChannelHandler fy4 & EHIGE
¥ = i1
handlerAdded

iﬁ

M4 ChannelHandler ¥j#] ChannelPipeline H sl i

handlerRemoved Y M ChannelPipeline [ ChannelHandler B4 i FH

AR fE ChannelPipeline FrAg B IR A I 4 HY

exceptionCaught

Netty & X T F P~ E % AY ChannelHandler F4: .
B ChannelInboundHandler MO T GBS DA R & FIR SR AL

B ChannelOutboundHandler A0 FEH SRR R BRI BOERE
TEEToRMTET, IRATE e X e 3 0

6.1.3 ChannellnboundHandler £
% 6-3%|H T interface ChannelInboundHandler PY24EA R, XU

s ple oy sl S HXS N E Channe 1 ARZSAAEBUEI YO . IEMFLATRTE AT 2 HY, x4
Ji M Channel {9 A= fir Al A2 DIAH G
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% 6-3 ChannelInboundHandler {75k
x # #o &
channelRegistered | ¥4 Channel C&JEMEIE [ EventLoop I HAE#EALFE /O I if F
channelUnregistered | X4 Channel W) EventLoop yE@FH HIGHEANEE T VO i Al
channelactive % Channel 4TS SMRAHTHEI ; Channel TZEfghst I H 4 m%%
channellnactive | 3 Channel BJFEARAIF L/ FEERE S MO RS it i P
channelReadComplete | ¥4Channel | ffj—AMEERlE 5 B 4 i ©

channelRead MM Channel 5EUECHE Ik 3
ChannelWritability- | X4 Channel A ERAKAESCERBIAA . P AT DR SEIER SN
Changed BARH (BLEEf R A OutOfMemoryError) 8T LL4E Channel A NH

WA SR E SN . FTLLEIE A Channel i) isWritable () ksl
Channel [l S¥. 5775 MAXMBM T LAEIE Channel . config () .
setWriteHighWaterMark () fl Channel.config() .setWriteLowWater—

Mark () JjVERE
userEventTriggered | ¥4 ChannelnboundHandler.fireUserEventTriggered () J5 4% i
AN EAE, FA— POJO #1541 ChannelPipeline

WMEAS ChannelInboundHandler S EE'E channelRead () 7k, B 55 W =Cih
Bt ALl ByteBuf SLHIMICHIAE, Netty MILHRME T —A~CH )77k ReferenceCount-
Util.release (), WAL 6-1 FiR.

RWBEL6-1 BHHERR

@Sharable
public class DiscardHandler extends ChannelInboundHandlerAdapter { BLE§T'ChanneL
@Ooverride InboundHandler-
. . . Adapter
public void channelRead (ChannelHandlerContext ctx, Object msg) {
ReferenceCountUtil.release (msg);
} FHOE
} WerYTH A

Netty K- ] WARN Z 5117 H &M S0 St AR BB FEUR , (45 0] LAAEH faf PR 7e A G A o & 30
TE RS o AE SR DL FR O 20 B R v BEAR BB, — AN i i SR Simple-
ChannelInboundHandler, fUHGIEEA 6-2 2 CADTE B 6-1 F— AR, JaHH T iX— 5

7E;58 6-2 {FH SimpleChannelInboundHandler

@Sharable

O MArETHENFETEEZM Channel TG, B WAZEF % ; BTLL, WEEE channelRead-
Complete () #HHZ AR Z KA channelRead (. ..) ., —IF&FE
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public class SimpleDiscardHandler
extends SimpleChannelInboundHandler<Object> ({ %rﬁéj’
@Override SimpleChannellnboundHandler

public void channelReadO (ChannelHandlerContext ctx,

Object msg) {

// No need to do anything special

}

N RO
B BEIRER L

thF SimpleChannelInboundHandler < HEBEHURIR, FrLMRAN IZEETS mAT{

ST ORI, RO S5 | IHRRE 2 R
6.1.6 15 g5 AL B AL T 341418 .

6.1.4 ChannelOutboundHandler # 01

oy EAEFE AR B ChannelOutboundHandler AN, B4 Channel  Channel-

Pipeline L)} ChannelHandlerContext #H.

ChannelOutboundHandler FJ—/ i RKAYDIRER T DGR R B E S S0, X flifg ]

PATE S — 2652 F 7 IR R A BROR o N, s Em

PR RIS AP T, IR n] RIS op

TR I E AR J5 AR
2% 6-4 /R T A H ChannelOoutboundHandler ARG E X7 ZIE THREM Channel -
Handler 487K JTE )o
%% 6-4 ChannelOutboundHandler fJ75i%
% = R

bind (ChannelHandlerContext,
SocketAddress, ChannelPromise)

HiERK Channel 48 5E B A< bk v 4 4

connect (ChannelHandlerContext,
SocketAddress, SocketAddress, ChannelPromise)

HiERHK Channel JERBE AR T mi N 48

disconnect (ChannelHandlerContext,
ChannelPromise)

HiERK Channel AR TS mi Wi 4 i

close (ChannelHandlerContext,ChannelPromise)

MiER X Channel Wi A

deregister (ChannelHandlerContext,
ChannelPromise)

A5 Channel WEHK] EventLoop 4
AR H

read (ChannelHandlerContext)

AR M Channe S 2 (£ v i 8

flush (ChannelHandlerContext)

2Rl Channe 1 R A BANEHE o) 232 7%
T I A

write (ChannelHandlerContext,Object,
ChannelPromise)

HiEsRilEId Channe 1 R4 S B R T ki
ek
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ChannelPromise 5 ChannelFuture ChannelOutboundHandler ¥ 4§ X3 4 7 ik #8% B — A
ChannelPromise#4k, VMEARNEZ R AITIFH)i@ 42, Channel Promise ZChannelFuture#j—A
FH, EELT—®TEHMFik, desetSuccess () fesetFailure (), MmfEChannelFuture R

TEL,

TR RBAN T E —F LML T49E ChannelHandler L4 HIE,

6.1.5 ChannelHandler i&fit 28

YRA] LI#iFH ChannelInboundHandlerAdapter fil ChannelOutboundHandlerAdapter
FNVENH O ChannelHandler [REIA S . X MERCES - AEEEE T Channel InboundHandler
F ChannelOutboundHandler [YFASEH, W3 BHI% S ChannelHandlerAdapter, EAl]

HAF T ENHLEAEHE M ChannelHandler ByJ5ik, ARMEUZRIIZREEAINE 6-2 Fi7s.

<<interface>>
ChannelHandler

<<interface>> Zf WX Z% <<interface>>

ChannelInboundHandler ChannelOutboundHandler

Wx IChannelHandlerAdapter‘ Zr

ChannelInboundHandlerAdapter F—jx Zii—-IChannelOutboundHandlerAdapter‘

6-2 ChannelHandlerAdapter KHPZEXLEH

ChannelHandlerAdapter A3 TS A1 isSharable () o U ENT N FISCELWE AR
[k sharable, HEAXNITERIRE] true, FRERLUBHMNEIZ A ChannelPipeline
fCandE 2.3.1 AT i —FE ).

fE ChannelInboundHandlerAdapter fll ChannelOutboundHandlerAdapter Hifif
PRALA IR T LA G Y ChannelHandlerContext BRI, A FHF4% K 5
T ChannelPipeline H1ff) F—/> ChannelHandler 1,

WREATE A Y ChannelHandler Hfi X SEiERL AL, RS sy e, JFHE
BB R AR H E YT

6.1.6 HWIREHE

f243@ 178 ChannelInboundHandler.channelRead () 8{# ChannelOutbound-
Handler.write () JEERACIEILIS, VBT Z00 DR oA LA TR . R mT REICICAHTE R

O X BAEUEAYJE Scala Y Promise 1 Future Y31, 24— Promise #5825, HXtW 1 Future FI(EIE
AREFHHATARAT BN T . — &
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T A EE T R TR RN, Netty (51 FHITFEORA B ILEY) ByteBuf, Jf LAFE S8 4 FH 56 A
ByteBuf J5, JHREHGIHITERREZN,
h T H BRI (ORI ) (MRS, Netty$#flt T class ResourceLeakDetector”,
BB VRN AR 122 0 X S AR 24 1%l P sRAERA I N AETI R o AEOCH RS 2R H /NI
TSRS E) T N AR, S AR N E Y B AT

LEAK: ByteBuf.release() was not called before it's garbage-collected. Enable
advanced leak reporting to find out where the leak occurred. To enable
advanced leak reporting, specify the JVM option
'-Dio.netty.leakDetectionLevel=ADVANCED' or call
ResourceleakDetector.setLevel () .

Netty HAIE L 1 4 Pt gen], a3k 6-5 s

#6-5 SRR
2] LI

DISABLED | AP . FA7E R MR 2 5 A B B8 A A

SIMPLE | fdF 1% BRIERE A TR AT R IL MR o R BRI, IE A4 K4 0
ADVANCED | i FIERIAHOSRARESE, 5 BT T ACIAT £ F k6 LA B e 2 0 5 JEL 7 1 fry o

PARANOID | fplF- ADVANCED, {HZHBFXIERHR ORI U7 AT RAE . R PERER 2 A 1R
R, Rz R AL BB B H

HER AN vT LA DR T Y Java REEJE T E R I — MEDR E

java -Dio.netty.leakDetectionLevel=ADVANCED

WA E % IVM SEIEE R SRR, VRFFE 2 ORI e Bl it e (4 22 o
BV AL o TR — T SR ) e A it e i

Running io.netty.handler.codec.xml.XmlFrameDecoderTest
15:03:36.886 [main] ERROR io.netty.util.ResourcelLeakDetector - LEAK:
ByteBuf.release () was not called before it's garbage-collected.

Recent access records: 1

#1: io.netty.buffer.AdvancedLeakAwareByteBuf.toString(
AdvancedLeakAwareByteBuf.java:697)

io.netty.handler.codec.xml.XmlFrameDecoderTest.testDecodeWithXml (
XmlFrameDecoderTest.java:157)

io.netty.handler.codec.xml.XmlFrameDecoderTest.testDecodeWithTwoMessages (
XmlFrameDecoderTest.java:133)

SCPE ChannelInboundHandler.channelRead () fll ChannelOutboundHandler.write ()
Ty, BOZAME P M2 THEORR) (R EEWe? 1EFRATEB IR channelRead () HEH N Y
AGHTEE BN WEDL, TA2E ] ChannelHandlerContext . fireChannelRead ()
AN B R4 F—1 ChannelInboundHandler, fUASIERE 6-3 R T UM BSOS E

@O HAIFHT IDK $£4EA) PhantomReference<T>ZELIIX — A, —IFH T
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RIBEE 6-3 HEHBHEALHER

@Sharable
public class DiscardInboundHandler extends ChannelInboundHandlerAdapter {
@Override
public void channelRead(ChannelHandlerContext ctx, Object msg) {
ReferenceCountUtil.release (msg) ; PRET
} 38 13 4 FH ReferenceCountUtil.release() ChannellnboundandlerAdapter
} IR

THBANGHENE AR BTl R AL~ F IS, T Netty 3245 T — A4k a9k
## SimpleChannelInboundHandler # ChannelInboundHandler 523, iX /N ZIA LW
B4k channelReadO () & H %2 )5 B BG4

FEMSETT X, WERARALBE T write O 4P Z5E T —MMHE, IBA/REILZ 5T
o AR 6-4 R T — A ZF A IS AL S8

RER 6-4 EFHBMHIEHER

@Sharable PRT
public class DiscardOutboundHandler
extends ChannelOutboundHandlerAdapter { ChannelOutboundHandlerAdapter

@Override

public void write (ChannelHandlerContext ctx, @ E ReferenceCountUtil.realse(...)
Object msg, ChannelPromise promise) { IR
ReferenceCountUtil.release (msg) ; jﬂi*ﬂﬂ)‘/ﬁ

promise.setSuccess () ; <’—‘ {741 ChannelPromise
} LG HRRZT TS

EERE, AMUEBHCFEIE, %EHA ChannelPromise, HMATHES B Channel-
FutureListener YRBIFANHE C LML T HE TS .

MZ, WR—MHEROH TR £ T, JF AR L4y ChannelPipeline i F—4
ChannelOutboundHandler, A4 P aia H{F M ReferenceCountUtil.release (),
WA R B TP 2, B2 S EWE AR B Channel SCHII, #OR 8 A SR

6.2 ChannelPipeline 0

NI N ChannelPipeline B—AMEEEURZ Channel (A1 w3441 Channe 1 -
Handler S5k, IRAMARE S HhiXxee ChannelHandler Z[AJAYAZ B2 MM 2 i — 4> 1 ]
TR E s A BB AR A% Y

— B IER Channel #H 2P EL—HTHY ChannelPipeline . IXWOCKHK R K ANE
#; Channel FEAREMIIN S Sb—1> ChannelPipeline, W ANRE/MEH YHTAY. 7E Netty 4114
A A, X — T E P ERE . AT ETE R A BT

REFRAETE , FPE2tt Channel InboundHandler 8{3# ChannelOutboundHandler
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AhPE . K5, M ChannelHandlerContext SZER, Bk & 45 [ —R A H T —4
ChannelHandler,

ChannelHandlerContext

ChannelHandlerContext{# 8 ChannelHandler f£ 4% 1 E B9 ChannelPipeline I} Eiﬁﬁ"}, 8
ChannelHandler 3 B , ChannelHandler o] /i@ %0 H ff /& 80 ChannelPipeline do f K —
ChannelHandler, EETMUMNEXEEHChannelPipeline®,

ChannelHandlerContext EFFEHATFAESHFMIT 1/0 BEN AP, 6.3 TBEMHFX
ChannelHandlerContext MEZKHNE,

K 6-3 JBrn T — sl gy [Elnt 28 A s it % ChannelHandler [ ChannelPipeline [¥Af
Jay, I HEMIE T RATZ AT ChannelPipeline FEh—#JiY ChannelHandler FrZH Y
ik, ChannelPipeline 3L T 3@ ChannelPipeline AR BB T UNR—4 Ak
A, RN ChannelPlpellne SRR — B 4465 Channel Pipeline [/,
TEF 6-3 Hh, — il VO FHK M ChannelPipeline AR, RIS IZELHE,

- ChannelPipeline vk L o
LbBE AR hbFRge
o A A N
AbBERR AbBERR pussibs

& 6-3 ChannelPipeline fl'E Y ChannelHandler

ChannelPipeline f85ti$

RETgES, MEHIEL ChannelPipeline MAEXE, ChannelPipeline BSLERF0RE imEL
RFIZEHRNISHNTER HIEH, AT Netty S/2% ChannelPipeline ¥AuLO ( B 6-3 HHIZM )
EHLEB, MEHEo (ZERNAEN ) /EARER

LR=R T ®IiTE A ChannelPipeline.add* () AiEENIE4ESE ( ChannelInboundHandler )

0 H b 4b 2 28 ( ChannelOutboundHandler ) JE & % 1 & ChannelPipeline z j&, — N
ChannelHandler MkEBEIRmHMINFALE FWRIBMN A FIEX EMNN—1, HEit, WRIREE 6-3 $
9403288 ( ChannelHandler ) NAEEIEHTHRS, BAE—MEAWEHETIHN ChannelHandler K2
1, ME—EHIEEHETH ChannelHandler 52 5,

£ ChannelPipeline {Z3&5H}, B2ailif ChannelPipeline W) F— Channel-
Handler [Y2RAIEEFMF Mz sh )y mAHVCE . R AICH, ChannelPipeline ¥f#kidi%
ChannelHandler JfR#E| T —4>, ELEIEHRBIFZFFRT IR 1 AHCELA A 1E . (2558

O XHBIEMBN ChannelPipeline ) ChannelHandler MgiHE, —FFH T
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ChannelHandler i n]LI[EIAFSCHE ChannelInboundHandler 3:I0fl ChannelOutbound-
Handler $£I1,)

6.2.1 {& ChannelPipeline

ChannelHandler #JPETTERN . MEREE EH AN ChannelHandler SRSZATHEM
ChannelPipeline ffi R, ( BW AT DL E HE M ChannelPipeline IR, )iX & Channel-
Handler fxHZMAEIZ—, FILAFRA PR AN S B B2 a8 . 3 6-6 I THIC 17k

7% 6-6 ChannelHandler fJfT &4 ChannelPipeline §J/5%
E i I

AddFirstaddBefore | J4—/ ChannelHandler ¥§/i%| ChannelPipeline A1
addAfteraddLast

remove J—A> ChannelHandler M ChannelPipeline HifZ[5
replace } ChannelPipeline H1ffj—4> ChannelHandler ¥ y%H—4> Channel-
Handler

ACHDIH R 6-5 J7n T X e 5 gl .

RE3;FH 6-5 f&1 ChannelPipeline

¥ —~ SecondHandler
1) 5 4614 >4 "handler2"

AN —A> FirstHandler fSE4) s .| &3] ChannelPipeline
WS |

ChannelPipeline pipeline = ..; "handler!1" 7 i1 % ‘ | o RXHE
FirstHandler firstHandler = new FirstHandler():; $k2§i§*%ﬁ§EQE§ZEEl

pipeline.addLast ("handlerl", firstHandler); ChannelPipeline i
pipeline.addFirst ("handler2", new SecondHandler());
—> pipeline.addLast ("handler3", new ThirdHandler()); ﬂifié%%?i%&%

"handler3"

A )"handler1" 2 Tiij

pipeline.remove ("handler3");
pipeline.remove (firstHandler) ;

pipeline.replace ("handler2", "handler4", new ForthHandler()); T R
#4—> ThirdHandler f9SZ614F 4 "handler3" 4 SecondHandler("handler2")# FirstHandler (‘& /M1y,
WINE] ChannelPipeline B )5 — M8 H #°5 FourthHandler:"handler4" FUARTTEERIZATR )

5, VKA S], B4 ChannelHandler BXFNEE S EFRATAT LU & R FEAN b SE B L R
TE 25
ChannelHandler gy#{THIfA 2=
JBE ChannelPipeline G — ChannelHandler £21BIFEH EventLoop ( I/0 %412 ) kb
BEBAENEHN, FINEXEENEAEEEXNLRE, BAXSIEERY /0 438 =4 A EHZ 0,
BENTREFESALEAAE APl fEBRIEHITREE, XFXfPER, ChannelPipeline F—L
& —/> EventExecutorGroup #§ add () 777k, WR—NBHHEEL—BE X EventExecutor-
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Group, EXHEEEIX] EventExecutorGroup FHEA EventExecutor PR, MM#EMIZ
Channel A& EventLoop PR, HFXMMH, Netty 3267 —10Y DefaultEventExecutor-
Group BIERIASEHL,
BR Tk Se R AR, AT I A S A B 4 Bk V5 IR) ChannelHandler B75 k. JX8ET5 VAR
SITE T3 6-7

# 6-7 ChannelPipeline fJfJif|a) ChannelHandler J32{E

B o
get SR a3 4 FRR 7] ChannelHandler
context iR [A] Al ChannelHandler #B5E ) ChannelHandlerContext
names iR [A] ChannelPipeline 14 ChannelHandler {4

6.2.2 MEFEH

ChannelPipeline [t API AJF T H TV A A shERERIBHIN A 8. # 6-8 FIHI T A
vWiteE, FTHE % ChannelInboundHandler fF ChannelPipeline HfF &4 1S4,
7 6-8 ChannelPipeline fJ\ih#e{E
75k B i:: I
fireChannelRegistered 4 ChannelPipeline #1'F—4> ChannelInboundHandler f{]
channelRegistered (ChannelHandlerContext) Jyik

fireChannelUnregistered 4 ChannelPipeline #1'F—4> ChannelInboundHandler f{]
channelUnregistered (ChannelHandlerContext) Jyik

fireChannelActive ] ChannelPipeline #1 F—/" ChannelInboundHandler [{]
channelActive (ChannelHandlerContext) Jjik
fireChannelInactive iif] ChannelPipeline #1 F—/" ChannelInboundHandler [{]

channelInactive (ChannelHandlerContext) Jji&E

fireExceptionCaught i ChannelPipeline &1 F—> ChannelInboundHandler [{]
exceptionCaught (ChannelHandlerContext, Throwable) Jji%

fireUserEventTriggered i ChannelPipeline &1 K—4> ChannelInboundHandler [{]
userEventTriggered (ChannelHandlerContext, Object) Jji%

fireChannelRead ] ChannelPipeline #1°F—/" ChannelInboundHandler [{]
channelRead (ChannelHandlerContext, Object msqg) JjjiE

fireChannelReadComplete 4 ChannelPipeline #1'F—4> ChannelInboundHandler f{]
channelReadComplete (ChannelHandlerContext) Jyik

fireChannelWritability- | i ChannelPipeline Hi R—/> ChannelInboundHandler [{]
Changed channelWritabilityChanged (ChannelHandlerContext) JjiE
TR X, AFRF 2 FEURZNERT FRE—RIINEIE, & 6-9 FIi T Channel-
Pipeline API [ 5k
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#& 6-9 ChannelPipeline Ry uhR{E
B E B ] - IV
bind ¥ Channel #f@#|—MAHuHbbE, XK ChannelPipeline AT —
ChannelOutboundHandler [f] bind(ChannelHandlerContext, Socket-
Address, ChannelPromise) Jyik
connect ¥ Channel #EHF|—/NmfEfit, X¥ i ChannelPipeline H K —
ChannelOutboundHandler [{f] connect (ChannelHandlerContext, Socket-
Address, ChannelPromise) Jji
disconnect ¥4 Channel WiFi%ER:, X ChannelPipeline Hffj F—/* ChannelOutbound-
Handler E}'ﬁj disconnect (ChannelHandlerContext, Channel Promise) jjiz
close ¥ Channel 5] iX¥iH ChannelPipeline 1) R —4> ChannelOutbound-
Handler [f] close (ChannelHandlerContext, ChannelPromise) Jji&
deregister ¥ Channel MWEZGHTFTAACI EventExecutor (Bl EventLoop) HyE4y. XK
H ChannelPipeline HffJ F—/> ChannelOutboundHandler [ deregister
(ChannelHandlerContext, ChannelPromise) Jji&
flush Ml Channel frE LI B N X ¥ ChannelPipeline Hiff) F—/* Channel-
OutboundHandler [f] flush (ChannelHandlerContext) 5%
write ¥ B 5 N\ Channel, iX¥ 8 ChannelPipeline ] F —/ Channel-
OutboundHandler ffjwrite (ChannelHandlerContext, Object msg, Channel-
Promise) Jjik. iiE: RIFAKIHEEANIKER Socket, MR K ETRABSIH .
FE B N Socket, FEIFA flush () 8i# writeAndFlush () 5
writeAndFlush | X2 — AR write () FyEF#E A flush O kMR ik
read &R M Channel hiFEEZEIE. XK ChannelPipeline Hiffj F—

ChannelOutboundHandler [#] read (ChannelHandlerContext) Jji&

/L;\/I'l

_F.

B ChannelPipeline {#ff T 5 Channel #{CHEKH) ChannelHandler;
B ChannelPipeline AJDIARYEFEE, Wi inaiE Mk ChannelHandler SEaSH&EL;
B ChannelPipeline % E& 1K APT FHLAGIEAT, LIk 7 Ak A s =0

6.3 ChannelHandlerContext %O

ChannelHandlerContext {3 T ChannelHandler fil ChannelPipeline ZJa]f¥%
B %244 ChannelHandler ZfN%| ChannelPipeline i}, #i2A))4# ChannelHandler-
Context, ChannelHandlerContext I EHEINEE R E M T 6B ChannelHandler HIfE
[f]— ChannelPipeline F1JHAl ChannelHandler Z[a]fY5%CH.,

ChannelHandlerContext AIRZMTE:, Hbh—iyiff7ET Channel 1 Channel-
Pipeline AH I, (HEA —SEERAF, USRI Channel B{# ChannelPipeline [ [fix
B, AT EEA ChannelPipeline JH&4%, M T ChannelHandlerContext

AR

DK 24 i Bf G BE ) ChannelHandler FRiR, Jf H H&SE#& 40 T %

ChannelPipeline H¥ T — /MMM ZE54% ChannelHandler,

BEX £ R hyinxiaoyu(hyinxiaoyu@gmail.com) £ BEEHRI



6.3 ChannelHandlerContext 30 81

2 6-10 %} ChannelHandlerContext API #4717 45,

# 6-10 ChannelHandlerContext fj API

Bk AW i T
alloc IR B FEXANSAGIAHSEEEY) Channel Bt B ByteBufAllocator
bind HER|EEN SocketAddress, FfiR[A| ChannelFuture
channel IR [ 58 B IZAS245] ) Channel
close J<H] Channel, Jfik[a] ChannelFuture
connect BB E R SocketAddress, Ffik[F] ChannelFuture
deregister MZ B ECH) EventExecutor 744, JfiR [ ChannelFuture
disconnect MIZFET S FF, ik [F] ChannelFuture
executor iR [A] i 5 #i44:1) EventExecutor

fireChannelActive

fil &% N —~ ChannelInboundHandler F[f]
channelActive () Jjik (Ci&EH) KR

fireChannelInactive

il & %t F—/> Channel InboundHandler | [f]
channellInactive () 53 (B¢H) HIEH

fireChannelRead

fi &%t T —~> ChannelInboundHandler Ff{]
channelRead () J5i% (CHEEIHED KA

fireChannelReadComplete

fif&%} F—4*> ChannelInboundHandler [
channelReadComplete () 75 :H1E

fireChannelRegistered

fih & %} K —4 ChannelInboundHandler | f{]
fireChannelRegistered () Jyi=HiEH

fireChannelUnregistered

fih & %} K —4 ChannelInboundHandler [ f{]
fireChannelUnregistered () 518 H

fireChannelWritabilityChanged

fill &%t T —~> ChannelInboundHandler | ff]
fireChannelWritabilityChanged () J7 ¥

fireExceptionCaught

fil &%t T —~> ChannelInboundHandler | f{]
fireExceptionCaught (Throwable) J7yk i

fireUserEventTriggered

fisl &%t F —> ChannelInboundHandler | ff]
fireUserEventTriggered (Object evt) J7iEff)iH

handler iR [ 5E B IX AN 5245 ff) ChannelHandler

isRemoved R CELN ChannelHandler B4 4 )\ ChannelPipeline
HHREERIR [A] true

name IR F] AN S P ME— 44 B

pipeline IR [AlIX A L P Bk ChannelPipeline

read o HE N Channe LR 55— NG X s A SR HR ) U figh

R “—AchannelReadiff, 3 (FE )5 — AN S SE BUR)
# %1 ChannelInboundHandler [f] channelReadComplete
(ChannelHandlerContext) JjV£

@D M3l A channelConfig. setAutoRead (boolean autoRead) J7ik, BJLASEHN RN 20 2R G R
Z—IAlJ% ( back-pressure ), —— &1
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£
7k AR i T
write I IXAN L2 B ANJE B 45T ChannelPipeline
writeAndFlush BN B NI RIS B 45T ChannelPipeline

MfdiJf] ChannelHandlerContext Y API BRI, iEARICLL R WA,

B ChannelHandlerContext fll ChannelHandler Z[A]f{CEE (E ) BKIEALH
Y, FTLAGRAER BT R R A

BRI TEAST I SRR, AR T HABZEMR 4 Jrik, ChannelHandler Context
AT P SRR, WS AT REMBA T MR A R I PERE .

6.3.1 {#H ChannelHandlerContext

FEX—T AT S ChannelHandlerContext BFHE, PAKAFAET ChannelHandler-
Context, Channel f{l ChannelPipeline LR IEIIITH, K 6-4 R T EMNZIBIRILR,

Channel#% 43 £ 2 FIChannel43E HIChannelPipeline ChannelHandler
ChannelPipeline B4 T BRI ChannelHandler /
ChannelPipeline
Channel ChannelHandler ChannelHandler ChannelHandler

| | |

ChannelHandlerContext ChannelHandlerContext — ChannelHandlerContext

.

3BChannelHandler;f i EChannelPipelinef,
ChannelHandlerContextig £ #% i &

A 6-4 Channel., ChannelPipeline. ChannelHandler [ &
ChannelHandlerContext Z[BI%FR

TEACHLVE B 6-6 ), ¥4i#id ChannelHandlerContext 3RE{%| Channel 5| H. HH
Channel Lffjwrite () o SEE AF N Rouns ks ChannelPipeline,

£H;E8 6-6 M ChannelHandlerContext ijjja Channel

FHLF] 5 ChannelHandlerContext
FHSCEEAY Channel 1951

ChannelHandlerContext ctx = ..;
Channel channel = ctx.channel();
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CharsetUtil.UTF 8)); ifi i Channel 5 A
BRGNS
TG 6-7 JE7s T — D EMIRHT, [HRX—KJEE A ChannelPipeline, HATHKE

%], (%] ChannelPipline 1) 5|2 T ChannelHandlerContext FRHUK,

channel.write (Unpooled.copiedBuffer ("Netty in Action", <;—‘

{{78;EH 6-7 i1EiT ChannelHandlerContext ijjja] ChannelPipeline

PELF| 5 ChannelHandlerContext
ChannelHandlerContext ctx = ..; XY ChannelPipeline 951 H

ChannelPipeline pipeline = ctx.pipeline();

pipeline.write (Unpooled.copiedBuffer ("Netty in Action", . o
i#id ChannelPipeline

GAZ X

e 6-5 HTRENS A B —E, A5G 6-6 AENTE L 6-7 RS —FER . EEW
EEIES, BAREATN Channel 5 ChannelPipeline [ write () Jikis— EfERES(1H
71#&/~ ChannelPipeline, {H&Z7F ChannelHandler B2 5L, FH{FM— ChannelHandler
| F— ChannelHandler [ 3/&H ChannelHandlerContext | IyEAHZERT,

CharsetUtil.UTF_8));

© &t E A 52 #%E#ChannelHandlerContext, © &5t 1M 52 #£E#ChannelHandlerContext,
ChannelHandleri%E 4 {£i#4; T ChannelPipeline ChannelHandler{¥ E41£i%45 T ChannelPipeline
i T—ChannelHandler FF)TT—“ ChannelHandler

\ \

ChannelPipeline

Channel - ChannelHandler \ ChannelHandler \ ChannelHandler

I 7 I 7 I

ChannelHandlerContext —ChannelHandlerContext — ChannelHandlerContext —

@ =135155%4 T ChannelPipeline
¥ —/ChannelHandler

6-5 1@3iF Channel =% ChannelPipeline #H{THEH L%
Wt A2 E M ChannelPipeline HpRANREE ST IR R R 1F1e 7
B TR E R B ANESSER Y ChannelHandler i R4S .
By TR SR T A X TR GER [) ChannelHandler,
AR MNEANHFER ChannelHandler JHAMALHLITR, MAURKEITE (Channel-
Pipeline) j% ChannelHandler Z #]ff) ChannelHandler ff5¢BKf1) ChannelHandler-

Context, Xf> ChannelHandlerContext ¥ JHHME T XY ChannelHandler Z &1
ChannelHandler,
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AL 6-8 FIEl 6-6 VAT T X F

K f;EH 6-8 1HH ChannelHandlerContext B write () /5%

#HL 3| ChannelHandlerContext
w51 A

ChannelHandlerContext ctx = ..;
ctx.write (Unpooled.copiedBuffer ("Netty in Action", CharsetUtil.UTF 8));

write()J7 ISR v X B R 0%
#|]F — /> ChannelHandler
ME 6-6 i, BRI T —A ChannelHandler JFIRifi4 ChannelPipeline, £53d 7T
PRI E MY ChannelHandler,

O =HWEHEA T T

ChannelHandler

\

ChannelPipeline
Channel [—| ChannelHandler ChannelHandler ChannelHandler
— ChannelHandlerContext —HChannelHandlerContext H{ChannelHandlerContext |—

I
@ ChannelHandlerContext _— © xE5F—/"ChannelHandler, Ffll
M7 AR A E M ChannelPipeline® £ T

& 6-6 j@it ChannelHandlerContext ik fIRIEMNE/R

FRATHI A B iR 5 PR F WL, XTI AI4EER) ChannelHandler Sif] b AL
HAH.

6.3.2 ChannelHandler #1 ChannelHandlerContext 815 2% FH %

WEUFRATAEASE R 6-6 HUrERIR, R LLEE A ChannelHandlerContext [
pipeline () Jy¥E R KA £ M 9 ChannelbPipeline MY5|J. Xl #5517 153 LI AR
ChannelPipeline fj ChannelHandler, 0] LA X — SR scil—Le i Zeiikeit, M,
YRAT LA ChannelHandler ¥§/ii3] ChannelPipeline WL AR EM T,

I3 — R 2 /73] ChannelHandlerContext 5| HILMER S , X FTRES &
/AR ChannelHandler Jrikz b, $L20k A TARMLR . (US55 6-9 R T HIX
R fioh e FF
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70iEHE 6-9 %££7%%| ChannelHandlerContext fJ5| A

public class WriteHandler extends ChannelHandlerAdapter {
private ChannelHandlerContext ctx;

fOverride 174 %) ChannelHandlerContext
public void handlerAdded (ChannelHandlerContext ctx) { N .
oaed e B9 P LA 5 48 1
}
public void send(String msg) { o
ctx.writeAndFlush (msq) ; i FH 2 B ##A# B9 %] ChannelHandlerContext
} 5 AR AETH

}

K /—> ChannelHandler A[LLMJE T24 ChannelPipeline, iTLA WA LIS ER] £
4~ ChannelHandlerContext S|, X TXMHEIEEL ) ChannelPipeline L= |F—
A~ ChannelHandler, %} [f] ChannelHandler Wi Effifj@Sharable FfgFrE; AN,
WEK ERINE£Z4 ChannelPipeline BPK il wd. Wik W, A 7L T2
JF%& 1 Channel (BlZEHE ), XHEAY ChannelHandler MAURL L A1),

BTG R 6-10 JE7R 1 XM A — N IE B S,

K FY;EH 6-10 A ZEHR) ChannelHandler

@Sharable
public class SharableHandler extends ChannelInboundHandlerAdapter { fﬁfﬁﬁiﬁ?
@Override Q—‘ @Sharable
public void channelRead (ChannelHandlerContext ctx, Object msg) { PRvE
System.out.println ("Channel read message: " + msqg);

: ctx.fireChannelRead (msqg) ; fiﬁ%jfﬁ%ﬂﬁfﬁ, I R
} —~ ChannelHandler
HIIifY ChannelHandler SCEUAFA A MK LN AR £ ChannelPipeline HFFK,
BIEfiH 1 Fffesharable brvE, I HWAFAETHPARGS . M, (URSTE . 6-11 Hrig SEBls
S

RFIEH 6-11 @Sharable HI$EiRHix

@Sharable T T AR
public class UnsharableHandler extends ChannelInboundHandlerAdapter { @Sharable
private int count; PR

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

count++; )li} count ?
System.out.println ("channelRead(...) called the " [y
" ; "y . N N S ni
+ count + time") ; T R
ctx.fireChannelRead (msg) ; LT
n
: ChannelHandler
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KB R RS T EAIA IRV, R FIRES 7 2 R AU L BAE it count , Hak A2
19—~ LA N F) Channe 1 Pipe Line ¥ il A Al BEAE & 1% £ 1> I & 1Y Channe 195 ) i G 2 7]
Ao (48R, XA [ AT LAl i ffichanne1Read () JikA8 AR B IR, )

M2, RNZTERIE THRE) ChannelHandler JE4&fe % 2R A lesharable i,

A EHZ[E]— ChannelHandler /i %4> ChannelPipeline ¥4% F]—A>ChannelHandler

8 —ANE LA R B A TR RIS S A Channel #9433 &

FATXF ChannelHandlerContext FIE5HAMAIMERLH FZ IR AR BT HE R e altsh
T HETRERNEE WL,

64 RELHE

St AL BURAT AT B AR A B AL G 2), BT LU 2R ORI, Netty
$e Bt IR 2O T A B Sl 58wl A B R P T S B X — R B R TR AT
HRIE A R E 72

6.4.1 AIBANHRE

AR AR PR S F A R T SR e, IR A B M ELE ChannelInboundHandler
B A RI— ST R4 ChannelPipeline, BAHARBRIXFPSERIAY A S RH, VR EAEIR
i ChannelInboundHandler SZIAEE S R M7

public void exceptionCaught (
ChannelHandlerContext ctx, Throwable cause) throws Exception

FASTE L 6-12 JE7R T —EERAYR G, HOCH] T Channel JRFTED T 524 AORRERER (5 5.

REBFE6-12 BEXWNHRELIE

public class InboundExceptionHandler extends ChannelInboundHandlerAdapter {
@Override
public void exceptionCaught (ChannelHandlerContext ctx,
Throwable cause) {
cause.printStackTrace () ;
ctx.close();
}
}

R R S B S R e B 7 el 8 G A B A A —FE ), BT DASEEL T /i 1 12
) ChannelInboundHandler J@# . T ChannelPipeline /5o XHR T A B AL
SRS, TR TN RES R AETE ChannelPipeline FIf A7 HE .

© FERRBIET, M THIRARRESRBEIOFARER L2, AT LU ] AtomicInteger
HRHBEL A FHE
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PRIZ AR AT S, T BEAR R AR B IO TARRY N AR o AR A BEARZESC I Channel (I
Az ), T BB IR TR o AN SRARASSE AT AT b A 0 S5 1) 18 3 ( B0 A T 9% ),
IR 2 Netty {231 iz 5 H AT B B 5 v
ST
B ChannelHandler.exceptionCaught () f 2RI\ S P02 [ B0 H W X4 B S5 9 4% &k 46
ChannelPipeline HIf{) F —/> ChannelHandler;

B QURFHHIA T ChannelPipeline (NG, BRFSPACT N ARBALIE;

B EHUE LA E XA, RTGTEES exceptionCaught () Jiik . ARIGIRTEEIE
R RS WAL 2

6.4.2 MIBHILSE

FH T Ab B R S HAE A L 58 A B S8 eI, AR T DL s AL

B G4 EEERHR Bl —4> ChannelFuture, JE}#] ChannelFuture f) Channel-
FutureListener J7EHAESE MU B HIZ BN E R T2 e T

B JLFEATAR ChannelOutboundHandler T E#SIEA— ChannelPromise
MISEf . /ER ChannelFuture ¥4, ChannelPromise L n] Mgt/ H T 5458
HIRY MW &, {Hi&, ChannelPromise i HA &M Bl HIAY ] 5 7k .

ChannelPromise setSuccess();
ChannelPromise setFailure (Throwable cause);

78I ChannelFuturelistener HFEZEMH ChannelFuture SLfi| [ addListener
(ChannelFutureListener) Jik, I HA PR E Y 5 2 nT MG X — 8 b i U
P wEE (W write () 1) FRREIR) ChannelFuture | addListener () ik,

AT 6-13 i TixXF 7R E N ChannelFutureListener, BT EIERERER S B
JH B 5 5<H] Channel,

CFD;E 8 6-13 N ChannelFuturelistener F| ChannelFuture

ChannelFuture future = channel.write (someMessage) ;
future.addListener (new ChannelFuturelListener () {
@Override
public void operationComplete (ChannelFuture f) {
if (!'f.isSuccess()) {
f.cause () .printStackTrace () ;
f.channel () .close();

}) i

(D Bl Netty 4253813 Warning ¢ #) H FHid 5% 7% F38 T ChannelPipeline AR, (HEABIALEE,
e R iOZ . — R
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% MR ChannelFutureListener BRNE|RIEAE 4L #: 45 ChannelOut-
boundHandler 7R ChannelPromise, fLAETEEE 6-14 7RI CHSFIfLADTE A 6-13
rh T R AT AR TR A ASOR

{7858 6-14 /N ChannelFuturelistener Z| ChannelPromise

public class OutboundExceptionHandler extends ChannelOutboundHandlerAdapter {
@Override
public void write (ChannelHandlerContext ctx, Object msg,
ChannelPromise promise) {

promise.addListener (new ChannelFuturelListener () {
@Override
public void operationComplete (ChannelFuture f) {
if (!'f.isSuccess()) {
f.cause () .printStackTrace () ;
f.channel () .close();

ChannelPromise BYR] 575 3%
®BidAH ChannelPromise E£H setSuccess ()40 setFailure () J73%, o RUE—PNERENIR
7S7E ChannelHandler 875 3%1R B4 H 1 & B {E R 2 =R A0 F) o

SRl BB — B AR 75 —Fh 7 X TS R H AL, RATRES B, FE R g
YERFAS AN ChannelFutureListener HEAIE, WISEH 6-13 iR, X T— M =25 4b
P, RATRES AL, AT 6-14 Fin iy H & LY ChannelOutboundHandler SEH) 7
T R B

WRARAY ChannelOutboundHandler AEH T FH kAT AWE? EXFMET,
Netty A< B 2530 ST © 273 W32 %) W ChannelPromise fUENT#E,

6.5 /&

EART R RATFAHASE T Netty BEIEA A f——ChannelHandler, FA1HE T
ChannelHandler ZUMafEier—E, LIAEATEUMA/EN ChannelInboundHandler Al
ChannelOutboundHandler 5 ChannelPipeline #4735 H.HY,

T4 Netty (1) EventLoop HUf AR, SO T 2% Netty 2 ALl 01 . g5
IR ES 4 0 26 AR AR AL R 13 28 DG 2
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AEFTERNR

KAZAER ML

F B IRG HEA A S L
A 5-A R

FH N

AU, SARBEAEE THIERS . BT . HERLECE N AR P I LR SO e i s
B SCERE T TH o ST 5 LM, ] DA K n] s B 2R R X IO FH AR A A R A T 7 A S 5 ) )
BT e N O3 5 2 B 5 AN RIS DG AU o TCIS AT OB | A0 238 1o SR P B 4 72
T B EAR R R T, AR LAY

fEARF Y, AT HIRYT Netty RULREARL i KIB XS M, JF B Netty B)— 5153
5, BTERAGURA N R PACRY, [ A RR B2 M B P RE AT 44 M . AT e s
PR YR AR 2205

WERARRS Java B9 % API (java.util.concurrent ) f IWESFIIAE , AR AVRNIZ LK
IAEA T T THE AR B T 240 IR S HE SRR A LA R AR, s IR A O
AR, JB4H Brian Goetz %5405 1) (Java H- & ZifEsL)% )  ( Addison-Wesley Professional
2006 ) XAADREEMR AP AT o

11 &iEREHE

TERX—17 1, BAPREA G WA LARA , BJS RS 41E Netty i 25 AKCH R AL AR
IFEH BN A ML LR R

IEMFRATEATETF L B 1Y, AR E AU AT 7300 T IRA LE R LR T K
PATATREH ORI BIVERT, A LABEAR I SRR I AR (AT AR YRR ) AR AR R 2
ZMX L), A AR THRAFIITOL (NGRS JCEER I i — IR IR 2l AR
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KN EA 208 Z 4 CPU BHHENIIAEC &) 25 WA, REE AR AR P A T
BN Z AR IEAR ARG A I RE TR, HILZ T, ER 00 Java 185, RAOEHZ
LA IR F 2 X TCAR T QAR ShB Y Thread SRPATIF AR MRS Foo——FTEm
FET TAESBRZEN G K, Java 5 BifG5IA T Executor API, HAZM b L5478 H
Thread W RHLEE R THERE

FEAR AR AR T DLREIR R -

B B RS R Pk #E—4 Thread, JFHISIREZBIT-PERZSWIES (—1

Runnable fJSZHL );
B YRS, FZ Thread iR ISR, (AT g,
&l 7-1 BEBH T ik

© TSR T IR © Mgt RE— AT A Thread, FHITES. LIS
SERET, RiZThreadiBEIA=RTIR, EEATHER

O =iAThreaddH R HITIZR

P
p
(Executor:execute( ...) p———»{ Thread ) ™~ “ P
e,
J T i
~ S /

Nt P Y \‘ \’ /

~: ) /

PR

@ BHTMES

7-1 Executor I ITiZ%H

IR AV AR AT T S o B T S5 AR QU N B A e —FhitE 2P, (R EIFANRE
THBR LR SCUM T R AT, HOR B 3 R B A3 AR DAL A, HLAE i 028 T A
AN AN, UL TR P AR AR A 2 Ml IR R, FE 00 H A AR RS S el g Hh B
HoAh AN AEAR S A (R

S 2, AR IR . (a4 ToRAYTETT R, A2 2 Netty AN B
e,

1.2 Eventloop #EQO

IBATAE: 55 KA BRAE 432 1) A A R S A A ) SR AT AT IO 28 HE SR ) R AR TR BE o 5 22 AR 14
R - A T2 3 PR Ol A A 2R —A~ Netty ffiffl T interface io.netty.channel.
EventLoop RKifE BRI .
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AT R 7-1 WP B T R R S A A, P M SR — A Runnable BYSEH] (40
& 7-1 Fi7s )o

REFR 71 EEHEARPHITES

while (!terminated) {
List<Runnable> readyEvents = blockUntilEventsReady () ; |
for (Runnable ev: readyEvents) { q‘maggl‘gigjzig?yf
ev.run(); o ) E&M T HstT
} (RFRIDT, A
} B AT

Netty ) EventLoop ;iR —8r, BRI T AIEAR APL: I & FI M4 4T
B, io.netty.util.concurrent WML IDK 1 java.util.concurrent f |,
KARELFEIATAT . HIK, io.netty.channel [y, S 1Y Channel RYfffiEfT3CH.,
PR T LR /25, 1B 7-2 JEAR T AR U R IR G

. . <<interface>>
java.util.concurrent
Executor
<<interface>>
ExecutorService
T ;‘
AbstractExecutorService Sl
ScheduledExecutorService
A A
I |
<<interface>> ]
io.netty.channel
EventExecutorGroup
| |
<<interface>> <<interface>>
EventExecutor EventLoopGroup
i ﬁk
|
f <<interface>>
AbstractEventExecutor [-----+
EventLoop
i
SingleThreadEventExecutor KK} SingleThreadEventLoop
io.netty.util.concurrent ThreadPerChannelEventLoop

7-2 EventLoop MK ERLEH
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EXMEARI, —A4> EventLoop ¥ —AKIZEASBUER Thread Kz, [AIATL5%
(Runnable ## Callable) W] LAH#HE5C4T EventLoop SE, PIS RIPRATECE PR EEIAT .
HAEFC & AT IO E], AR B 24> EventLoop SEAILAMLAL BT IR, JF B
EventLoop A ESARIR Tk 24> Channel,

TREEREA S, NettyfyEventLoop7E4k#K T ScheduledExecutorServicefy[Ef}, HiE
ST =4k, parent () XA, W FHEARISAEIITR, JHTFIREHESFEvent Loopsk
LS B iU Event LoopGroupi g | .

public interface EventLoop extends EventExecutor, EventLoopGroup {
@Override
EventLoopGroup parent();

}

EH/ERSHRITIRE EAoE 52 kR 5 (FIFO) #)FUF #ATH. AW LURE RIE T
FARR RN T, T R B BRI T B .

7.2.1 Netty 4 Ay I/O FRsE{44b 18

IEMFRAIES 6 FrhIritaniiifm, h VO e A R RAZRE T & 21
ChannelHandler [ ChannelPipeline, fZ3& XS0 5 L T LIBE S 8 Channel -
Handler 28, Jf H AT DIZH AL B4

FAFRPEBUE F POUE T BB e n] RRRE RS R L5 AR AL s B R Y AR
s AT AT, B PUAT— SRR R A o B S B0 A FRE SR AT 0% 8 R R 3
LKL B4 T R . PRI, fENetty 4 1, PP A a9 /ORA A= F4HAn o € 24k 5 BL s T
EventLoop#) #i A AThread k428 @,

XA T Netty 3 P HIAORBRL, 72 F—T5rh, FRATRHS XA R AR DK B
A

7.2.2 Netty 3 18] I/0O #1E

TELLRTHYRRAS o B A O 2R UORIIE T Al (ZRTFROh 137 ) SR e PniE g 10 2ttt
(XIBF Netty 4 i EventLoop ) FRiAT. FrA e (FF) FAARd Lt a, Hor
e VO et ] RERMI AR . THRE AR PP M B, HECE R IEA ),
W5 2 4E ChannelHandler WX uiF AR TAFARFEIL . TS Z, Al Rl 4t
ANSAER — I 22X Vi sk i, SRR AR A e iR ] Channel .write ()

O XNMHEEEE T EventExecutor i EventExecutorGroup.parent () Fi%k,
Q@ XHMFFHAE R WA “Rilk”, HhSEMER MM R A . —IFETE
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Jiik, #XtE—A> Channel [l thub 9 1F, o A A XML o

Bl A T AR, RSB — NAER . 2 Channel.write () kT
B, 7 EAEMOMl & —1 exceptionCaught F{F, {HETE Netty 3 AUBIRIH, Tk
— DA, TR AR P PRI TS, RIS V0 LR LT, SRR AR
WO LR S

Netty 4 H iR I BOLRARR , 5@ i 75 7] — e P AR BN 45 %E 1Y EventLoop HI ™ AL i
P e fE, o A R X R T A AR B AT R R A, R HEBR TEZ
ChannelHandler HAT [P AT 2 (B AT AT BER 2 /E 21> Channel H3LTE) ),

B, C&HMfE T EventLoop MM, LA PRBER LI RAMTHIA LI THINE.

13 EFRE

IR, AR ZR I — ML 5 MER R (JEIR ) $hAT sl A AT B, el REARZE
EM—A e PImELERE T 5 08 2R AR 55 o — R ILR B, ek DBk B S
T, DU AR AR T o WRBCA WA, ARMEHRIE R LISCH] % Channel T,

TEHE TORIJL b, FRATHS s anfalfdf A0 /4 Java APT Hil Netty ) EventLoop AT
%o B, BATEEDTIE Netty BINFREEL, IS BRI AR FRYE

7.3.1 JDK BYfESEAE API

fE Java 5 ZH, AESHBERENAE java.util. Timer 282 bRy, HAMH T 456 Thread,
It HHA StrfEL AR RS BEfS, JDK #2fit T java.util.concurrent {1, B X T
interface ScheduledExecutorService, 3 7-1 J&/R T java.util.concurrent.Executors

AIREDET) ik

#* 7-1 java.util.concurrent.Executors W] 5%

A& W’
newScheduledThreadPool ( fiJg—~ ScheduledThreadExecutorService,
int corePoolSize) P BE i 4 A5 48 58 SR 2 Ji5 1847 B JA 393 b gk

i7. B corePoolSize ZHURITHATEHL
newScheduledThreadPool (
int corePoolSize,
ThreadFactorythreadFactory)

newSingleThreadScheduledExecutor () fi]#—~ ScheduledThreadExecutorService,
FHF 08 B2 i 4 5415 R AE IR 2 Ji5 18 AT B JA ST
newSingleThreadScheduledExecutor ( 7o B —MEFERPATHE I E A SS

ThreadFactorythreadFactory)
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FBAREFAIEAR L ¥, (LR B TUE (LB E 2 2 LI R 25 B fRRD i 3 7-2 JEoR
THhnfaffifiScheduledExecutorServicefr 60 FHIER Z G HIT—MES

RADBE 7-2 {F ScheduledExecutorService fEF%

ScheduledExecutorService executor =
Executors.newScheduledThreadPool (10) ;

ScheduledExecutorService

QJ AR AAT 10 DA

ScheduledFuture<?> future = executor.schedule ( ﬁH%——ﬁ‘Rumwbk,
new Runnable () | Uf?@ﬁﬁfﬁ}ﬁﬁhﬁ
@Override .
public void run() { 12{?%%%}?5[]

System.out.println("60 seconds later"); HYTH
} P AL 55 TE N ITETT A
} 7 60 ’ TimeUnit. SECONDS) ; E(J 60 @Zﬁmﬁ?
executor.shutdown () ; . 3 o
— HIRBEATL S AT, HOCH]
ScheduledExecutorService DAL ZE I

H R ScheduledExecutorService APIJ& EH#k T 2409, (HJRTE S Ak T ek ke rEaE
M, 5 F—T5, FROTEA 2 Netty S 40T LI @ 1 8CR L AEA R A Th BB 1Y o
7.3.2 {EH EventLoop iAEES

ScheduledExecutorService WSLBLEA FIRYE, Flan, 52 BAE MR B A —3P
5, KSR BIMOLRRCIE , A KRS EEMERE, IBAK B — S, Netty i
i Channel ) EventLoop SEHUT &R EE MO T axX — A8, GnfCiys o 7-3 i,

R#DiER 7-3 {EH EventLoop FHEES

Channel ch = ... A
ScheduledFuture<?> future = ch.eventLoop () .schedule ( /@Hi__l Runnable
) <J DLBEIE BERE JS P T
new Runnable () {
@O;i?rideld o BT
ublic void run N
P o

System.out.println("60 seconds later");

} W BEAE 557 MR TETT 1R
}, 60, TimeUnit.SECONDS) ; 1 60 Fo 2 JE AT

253 60 #2Z J5 , Runnable LK H143Ft %4 Channel [ EventLoop $UfT. WIRZEJHE(T
% LIEERR 60 FOHAT—IR, 1EffiH scheduleAtFixedRate () Ak, WAL 7-4 FiR.

@ IDK HRAL AN D AE— B4R SNE Java . util . concurrent . ScheduledThreadPoolExecutors
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KHEER 7-4 {ER EventLoop f EFHMHEMES

A1]E—~ Runnable,
Channel ch = ... VIR BERS 5 AT
ScheduledFuture<?> future = ch.eventLoop () .scheduleAtFixedRate (
new Runnable () {
@O;illfrideld 0 X —Hiz T, HI
public void run N .
ScheduledFut
System.out.println("Run every 60 seconds"); cheduledFuture HH
}

VUE B 60 #HEAT
WMIEATATE AT EI A, NettyflyEventLoopd & T ScheduledExecutorService ( JLIA]
7-2), FRLAESRE T FHIDK S A] PRI A 7 ik, LS TERTIH (7R ] FHE 1 schedule () Fl
scheduleAtFixedRate () ik, FrAEERSE#%|E T DIfEScheduledExecutorServiceff
JavadocH k] ',
SAHBOHECE R A (BREEATES Y ) AR, AT R S P48 E TR Rl Scheduled-
Future, ORI 7-5 R T —ARIERATHUHERAE

}, 60, 60, TimeUnit.Seconds); q—‘ﬁ]fﬁ?’j—: 60 B = %ﬂ

R FER 7-5 {HH ScheduledFuture BUHES

ScheduledFuture<?> future = ch.eventLoop () .scheduleAtFixedRate (...);

// Some other code that runs... ﬂﬁf‘;{“{_{%, It
boolean mayInterruptIfRunning = false; BUSIZATS, b5k AR R [ 1
future.cancel (mayInterruptIfRunning) ; CHIKGER ScheduledFuture

XL F U, T RAF Netty BAE55 08 DD REAARFFERE EAHRTE . Sadok, X eedu it
TIRZELABR, FA T AR HBEA T

14 SEIATS

X0 S AT Netty ROZERBRBURAMT 45 IR SCOUR BN . T AR
FERARIRYE . DU TEAE R o 4T
7.4 HRIREE

NettyZE AR R it 538k GE B T35 T Y i HAT I Thread i S HIRIE ©, Wi, #iE
TREB Y MAjChannel P K B RYEvent LoopfA— ek, ( [MIAH— FEventLoop¥#ffi

@D Java -5, bR 8 i APTELE ,java.util.concurrent , Interface ScheduledExecutorService : http://docs.oracle.
com/javase/8/docs/api/java/util/concurrent/ScheduledExecutorService.html
@ i#id A EventLoop B inEventLoop (Thread) FEESEHl, —IiFEE
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TAL IR —Channe L R A= i il 0N 19 Fir B 08 )

W (45T ) LR IE R ¥ EventLoop MR, IBAFTHEACHICIHELE &4k (1H82)
AT, I, EventLoop # I EEIZAE S MBS ST, IR B ICAZINFRBAS ] . 24 EventLoop
TUWANE R, B aPE TS IR 5/ . X RS T AE (e[ Thread & 4nfd]
4 Channel HAZACH M TLFTTE ChannelHandler T TAISR FDHY

W&, fA EventLoop #0EE A LML BRG], By FARMHALR EventLoop, K 7-3
J&/R T EventLoop T EEAL S5 P TZ . X JE Netty ZEFEAAY (1) DCHEZH 18

© '5=7EEventLoop O RIS kisthexecutesEZ. € MR EIERMLIE, WIRE

HITHES &, MTREUREYSATERLZ% EventLoopd, AILAEIEHIT
EREME N AEventLoops £%

AN&A2 \
)

T
Channel.eventLoop () .execute (Task)

O nR&IET 2EventLoophIBBNERE, MISIESHNBATILE
EventLoop T —RABER EHRHAIT

7-3 EventLoop FIH{TIZ4E

ATz C &R 7T AZRHZE YT VO KB EENE, AT —FIrXEH—k. ik
TEAERG— IS AT AT 55 A BT IS b, R B BH 8 75 B A [l — 22 b 7 AT Al
HABAT 55 7 W R T A 5 B ZE 8 8 AT I ()8 A7 1A 55, AT T — A% 1T
EventExecutor, 0L 6.2.1 75y “ChannelHandler f3fTHIPHIE” ),

B T A AZ BRI, RS R AN R A S FSE S — (i A e RS A o ]
DL Z it 5 0 S HE A AT 55 SR AR R GE PR RE s e o (AnTRIFRATTZESS 4 TR E 210y, ] Netty
AT LARAS M )45 AN R A A S B, AT S R A 2 . )

7.4.2 EventLoop/ZT2HI4 AL

k4% F Channel #Y 1/0 FIZE{FH) EventLoop % 1E EventLoopGroup W1, HRHEA[FIAY
fER 5P, EventLoop RYAIEAAMEC A 2 HAA]

1. BH1EW
St Se g T R EventLoop (LA FIEA T AY Thread ), i HAE Y FTHY

LRI, BT #Z Channel Frdks X5 n] LU /R AT REA B Thread 3L
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¥REP Channel, MAESA] Channel 43— Thread,

& 7-4 7R T—~ EventLoopGroup, ‘ZEA 3 MEE IR/ EventLoop ( £~ EventLoop
#H—1> Thread 4% ), 7RI EventLoopGroup ML E /L | EventLoop ( AKSHAEEA]
i) Thread ), LABAPRAERTZEEANTZRTHIAY.

FrBHIEventLoopZR ‘F EventLoopiF4L B BLLE EventLoopGroupi¥ SN
X4 EventLoopGroup EHIFFBEChannel IR =4 ChannelB.— EventLoop. #E&
S, BINEEREH ES. 1 EventLoopHiFa AChannelIENES AR, B
EJEventLoop —/NThread#8kEx HIR{EERIF BRI Thread 1T

\ '
——————_{ ¢

EventLoop F= {4

L .

HA3/ EventLoop
fJEvent LoopGroup

EventLoop

7-4 FTIErEZEZEH (40 NIO 1 AlIO ) A9 EventLoop HEEA R

EventLoopGroup M5t N & MNHEIER Channel 43— EventLoop, fF4RisCHiH,
T &R (round-robin ) 977 AT/ WAL — M0 44, I BAHIE) EventLoop
RBP4 2> Channel, (X — i fERR YA T BESS U )

—H-—/> Channel #/3l4i—1> EventLoop, BHHTEE IR A: fip Ji 1 v AR FH X A~
EventLoop ( LA NAHRER Thread ), HICX—L, BV ER DMEIRMFPLARAY Channel -
Handler SEHH LR 2 4 R a8 rb i i ok o

FA, WEEERJE, EventLoop KYMBLTT 2% ThreadLocal W FHAYSENT . oA —1>
EventLoop i # & H] T3 LA Channel, FFLIX T HrAMICH Channel Rij,
ThreadLocal #PRHE—HERY, X TXT TS RSB BR S5 D) BE R UL &SRR a5 . R0,
TE—S RSN B3, AR DI TAEZ A Channel Z[Ajde— B0 B py il A )
SN, HE R,

2. MEMEW

HIF1% 010 (IHAIBHZE 1/O ) XFEMHALE R s A AN, WiE 7-5 Fis .
X A— Channel o8 0HC 45— EventLoop ( LN B Thread ), UISVRIF R H
MR E S Java. io AR ZE /O SEPL, AR AT RE RS 2 1 X Ak Al
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98 % 7% EventLoop A% E1EARY

FR B HIEventLoopEREI X 4 B4 ChannelfJEventLoop Channel4f %
EventLoopGroup#Et. & BRATFHITERBRELHF EventLoop

N EiRIChannel#B1% 15 5 BL £%

—/NgfitEventLoop /

EventLoop
EventLoop

EventLoopGroup
(RYBE)

7-5 [HZEZ#H (20 010) B EventLoop DEL AT

B, EWRZAT—FE, HRAHEEE Channel [ VO FH{:#RE R 29— Thread
(T 3Z#%1% Channel ) EventLoop [UH4~ Thread ) Zb¥E, X2 —A> Netty wit—2E:
T, B CXFET ER—3eE ) % Netty 59 7] SRR PG T B R 5Tk,

15 &

TEARZ R, R T 10 ARRRL, JF HARIIRA M. > T Netty FT R FIRZRRRAL, &
I ELRERT T HAERE LA S — 3tk .

YRBEF] T WAl #E EventLoop (1/O Thread) /T HCHES, WLlllE Netty HEAL H B —
FEo AR2E 2T T A8 BEAR 55 DMEHER ST, I HIRATEERTT T8 T2 T A i k) &, /Rt 2]
T A SR SR A A T LA S e BOH B .

IS FRATR Netty HESL A ST AODFFE TR (0 2605 8., R BIRFE STk AR 1% i AR 7
AR %) [T e R PR 32 b 2 1 B (R BB o 06 T T 22— M i S B AR SRR it AT A 1 TR AR
B, AT 2 H Brian Goetz 45 1 (Java I &I Do A A 5K S 1R T IR A Hb 3L it
LA I 2 R i B AR AR S5

EATERFNE T2 NI 2 ——FE F—Fh A He T |5, O — RS DL %
FEITA W Netty A AR N HER P21 TR R M R
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AEFTERNE
B G FE P mAIRS S

M Channel R3] 5% F ¥
//m ChannelHandler
{# JiChannelOption#e &M ¢

TEERA M2 T ChannelPipeline, ChannelHandler fil EventLoop ZJ5, RIE TRk
HYIR AT B . AN X e HE Rk, o — Al SEBristT Y R P e 7

BEIE? “515%” (Bootstrapping ). | HET M 1E, FRATX A ARGE B A L &0, B0
TEC AR TS E SCERBE 1o RsoRE, 515 — DI R R BT E, I i
ATk i A —— R 2GS AR B B AT RIS e i SOIBREfRT B, U HEXT T — > M 2%
I FHAR K0

FE AT R R R AR 0 ©—3, NettyZbH5 | S (5 XA RO L AR E @25 2 A1
FREs, TR ER% It e ks dr . IEEVRIGZE B, I rREZRA R e G B 45 B 1E
—EItHR . IR T DORERE AL M S B PR B e IR — B, SRR TR IE B
RN E LB, RAINettyi FHREFRLSER T .

8.1 Bootstrap 3
B G2 R g — MG I LRI R S T2, Tl 8-1 FiFrs .

D channel #k& T AttributeMap, — & E

Q@ HEMZ%. RHEE

® WHBTRE R, —FE T

@ “PHAE” FEHE Netty AIRZOBES LU, BALHE T Wi S8 B IEFb 4 20 Hi2 47— Netty MR .
—FEE
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<<interface>>
Cloneable

f

‘AbstractBootstrap
|
|

Tx { ServerBootstrap ‘

‘ Bootstrap

E8-1 SISKMEREWH

FXF TR BRI 28 BB VE R TR -8 FE P st 5 Sk, iCE BRI AR R R
FERR B AR P A D RE B A T 25 . il R4 B80T Fifl— 1~ Channel Hf%3%
kAR PR, JEAEF Channel DIHTENZIEBESG; A 7 sbon] fg LR ZE—14
Huphp) . XA K Channel ) Channel SRHFHTA MM AE ., (IEMFEIIRATEZEERIN, X
T IS RYNL, 1 UDP, BEABA A RR N ERHT Z— A5l Channel )

A TAETT 1 P LTS P2z 2 LA Netty U682 5 T 51 S0 82, 1ii H I — 2675 % 7 i Fl
R4 2 AR A S PIRp R FHRR P20 2 (a3 0 5 525 3R AbstractBootstrap 4, 4T
FE T8 P s g5 i 5 | 2L BRI 435l i Bootstrap B ServerBootstrap 4,

TEARTE P TR ARy, BATE AR A2, BB AR 440 Bootstrap 2
AN

At 451522 Cloneable &Y

RENTESSFSEZUNEZ PN EB XM ESE T LERE B MNChannel, A7 XFFXFPR XA
FEANE AN Channel HEI B HBEE — PH 5| S XL B, AbstractBootstrapHIRIE A T
Cloneable', E—NEZERBRMMN3| S LiHMclone () FEBIRE S — T AL BME B3]
SELp,

EE, BHARASHRE| SEIFIMEventLoopGroupl— MR, Fill, B “BEMES
fEfIChannel Ll BHE, X2 IEZH, FABEXEFENChannel 46y FRIERREE, —
NF R E—6|E— P Channel T —KHTTPIE K,

AbstractBootstrap JKAY5EKE B 2.

public abstract class AbstractBootstrap
<B extends AbstractBootstrap<B,C>,C extends Channel>

TERXAEA T, TR B RHACKRI— ISR, il R [T EEa 17 s 195 2L
SCAFITIE RO (BRURPTE R R XE % ).

D Java ¥, bRUERRES 8 AL APT ML, java.lang, Interface Cloneable: http://docs.oracle.com/javase/8/docs/api/
java/lang/Cloneable.html,
Q) WD) EventLoopGroup, ——FE&TE

BEX £ R hyinxiaoyu(hyinxiaoyu@gmail.com) £ BEEHRI



8.2 S|SEFiRFTEREIMN 101

Hr R

public class Bootstrap

extends AbstractBootstrap<Bootstrap,Channel>

gl

public class ServerBootstrap

extends AbstractBootstrap<ServerBootstrap, ServerChannel>

82 3ISEPFIRTIFTEZEY

Bootstrap PN T &/ malE (] T ICIEH MR IR o 3R 8-1 440 iz —

MY

#* 8-1

HAor £ B8R H AbstractBootstrap 25,

Bootstrap ZH) API

& W

7:: I

Bootstrap group (EventLoopGroup)

WHEMH T A Channel g %44 EventLoopGroup

Bootstrap channel (
Class<? extends C>)
Bootstrap channelFactory (
ChannelFactory<? extends C>)

channel () /7¥£$8E T Channe 1 [\ SEI2E, qniRixsiii 2k
BeAL LB IN R R 2 @, AT L@t I Al channel-
Factory () jikigm—A T 2, elatoind () )7
I

Bootstrap localAddress (
SocketAddress)

€ Channel iZ4hE B AMMEL. WREGHE,
UK R AE RG AN — D RENLA L. B, tnr Dl
bind () 8{# connect () JjiE#85E localAddress

<T> Bootstrap option (
ChannelOption<T> option,
T value)

W& ChannelOption, HoK# S FH 24 A8 6 &
Channel [{] ChannelConfig, iX &% Iji ¥ <= il it
bind () 8{# connect () JEi% EF| Channel, AR
AR . IXANJTVETE Channel S48 018 5 A
BASHEME R . ZFFK ChannelOption kT
{# ) Channel 2%,

Z: I, 8.6 1LL K& ChannelConfig [ API 3C#Y, [ fi#fhr
fE ] Channel 2571

<T> Bootstrap attr(

Attribute<T> key, T value)

fRE AN Channel [JEVEE . X L8 )& P (H 20 i
bind () 8{# connect () JiE% H | Channel [, Bk
B Tl e M . X /NJ7VETE Channel #0154
AR S 08.6 4

Bootstrap
handler (ChannelHandler)

BWERPAINE| ChannelPipeline DIFICH TR

ChannelHandler

Bootstrap clone()

Q& — A 2|l Bootstrap KymkE, HAAMIEIK
Bootstrap AR EFER

O XHAEBIN TSI KB, N TRk Channel MAIH., —— KT
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e
EZ R
Bootstrap remoteAddress ( B ERE, 8, HarL@EE connect () FEskig
SocketAddress) e
ChannelFuture connect () T SRR | —4 ChannelFuture, H§ &7F
HEEERAE 58 R H R @ AN
ChannelFuture bind() 45 Channel JfiR[HE—/> ChannelFuture, H4L7E4)
SERRIEE UG BRI ENE R, IR 5 B Channel.
connect () JrHkHE LR

TR — IR A om0 T | Sl e o FA TR TR e n] ] B A S I R R
FEPERY AL

8.2.1 SI&ERin

Bootstrap 2T & S w ME FHICIE M A N AR PB4 Channel, Q1& 8-2 AR,
@ BootstrapiF4tEbind() 75 £ AR

BEIE— 1 #8Channel, EXZ/E
B4R connect() 5 A LUER I ERE

\\\¥ Channel

#itlE/IChannel

Bootstrap

connect (...

Channel

@ 7=connect()5EMEMAIE, Bootstrap
IS 6IE—FRIChannel

8-2 5|&EE

fRADE R 8-1 W RAS S | 5 T —M ] NIO TCP &5 % - it

REFELR 81 5151 FFH

%% EventLoopGroup,
EventLoopGroup group = new NioEventLoopGroup () ; AL Channel

—> Bootstrap bootstrap = new Bootstrap(); F Y EventLoop
bootstrap.group (group)

fijfz—1{> .channel (NioSocketChannel.class)

Bootstrap .handler (new SimpleChannelInboundHandler<ByteBuf> () ;E%E@??E@
ESiiEull] @override Channel S
LLL@J}%%H protected void channeReadO ( 8T Channel ZH{4-F%L
SR ChannelHandlerContext channelHandlerContext, Y% ChannelInboundHandler
P ByteBuf byteBuf) throws Exception {

Channel System.out.println ("Received data");
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b}
ChannelFuture future = bootstrap.connect (

new InetSocketAddress ("www.manning.com", 80)); . —
. . R B G
future.addListener (new ChannelFuturelListener () { N
. FHl
@Override

public void operationComplete (ChannelFuture channelFuture)
throws Exception ({
if (channelFuture.isSuccess()) {
System.out.println("Connection established");
} else {
System.err.println("Connection attempt failed");
channelFuture.cause () .printStackTrace () ;

Po)g
ARG TR R AR A Xk (BRT connect () JiikLISh ) Biid il BRIk

D7 AR [FT X Boot st rap S A5 | FEEEAE—i
8.2.2 Channel #1 EventLoopGroup HIFEA 4%

(RT3 3. 8-2 BT sHY F B MK F do.netty. channel . JRATELAELA BT 55 ORI
PR ETSFE S, X T NIO LLJ OO f£4Pid kit, #AMEH EventLoopGroup Fl
Channel SCH,

RA;EH 82 HEFHFZAR EventLoopGroup #l Channel

channel

f—mnio

| NioEventLoopGroup

f—oio

| OioEventLoopGroup

L socket
F———nio
| NioDatagramChannel
| NioServerSocketChannel
| NioSocketChannel
L—oio

OioDatagramChannel
OioServerSocketChannel
OioSocketChannel

AR FE X PR3 A M, AREIRH B A AR WA, 41 NioEventLoopGroup il
OioSocketChannel, RISV 8-3 iR T ik E XM AT — I F .
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KR FY;EH 8-3 A3 ZAH Channel F1 EventLoopGroup

EventLoopGroup group = new NioEventLoopGroup () ; 8 E— 18 T NIO 1Y

—p> Bootstrap bootstrap = new Bootstrap(); EvmuLoop(houpEEi%
bootstrap.group (group) b AL

.channel (OioSocketChannel.class) *EXE Iﬁi;ﬁﬂ:
.handler (new SimpleChannelInboundHandler<ByteBuf> () { SF)?QCMannd

flgEt—fF  @Override S

%]Boomnap protected void channelReadO ( . N

KAyl L ChannelHandlerContext channelHandlerContext, 2 lfﬁﬂ?&bﬂﬂ(ﬂmnnd

B 37 1 & ByteBuf byteBuf) throws Exception { ) VO SR

P13 Channel System.out.println ("Received data"); ChannellnboundHandler

by
ChannelFuture future = bootstrap.connect (

new InetSocketAddress ("www.manning.com", 80)); %?ﬁﬁi%&%ﬂ
LR

future.syncUninterruptibly () ;

KB 2 2 I1legalstateException, RUOAEIRM T AFA ML

Exception in thread "main" java.lang.IllegalStateException:

incompatible event loop type: io.netty.channel.nio.NioEventLoop at

io.netty.channel.AbstractChannel$AbstractUnsafe.register(
AbstractChannel.java:571)

% F lllegalStateException FIE %118

3 SHid2 S, AR bind () 83 connect () A BI, ATUEAAMT FEkIEERREHNAEE.
B group();

B channel () 8{Z channelFactory();
M handler (),

WRTIXFEM, MES53 I1legalStateException, X handler () AR LEEE,
AEEER FHY ChannelPipeline,

83 SISARFE

FATH I serverBootstrap API FUMEEMLEFF IR FA TR IR S #55 S FEAEL . SR,
BATE ST SRS SR P X LA 28R, DLRILAMer £8, g& AN—14
ServerChannel fJ Channel Hi5|— % Uik i AURER T O o

8.3.1 ServerBootstrap %
% 823 T ServerBootstrap KMk,
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% 8-2 ServerBootstrap ¥k

1T

group

X H ServerBootstrap Eff] EventLoopGroup,iX]> EventLoopGroup
¥ T ServerChannel fIg#:5% T Channel [ /0 4#b3E

channel

BEE K SR ServerChannel 2

channelFactory

RGBT BN RS VB Channel, FS4F LLRHE—Channel-

Factory

localAddress

{5 ServerChannel BiZ4RE B A M AL . WIRBAFEE, WIR HRiE R
GEAH—ARENLM L. 5, ATLLEE bind () J7iokiEE % localAddress

option

fe B BN H 268 ] ServerChannel ) ChannelConfig ffj Channel-
Option, XEEETUIG <l bind () 73L& EF| Channel, #£ bind () Jjik
WRRAZ G, WEB#FKE ChannelOption HIARHLMIMIMME. ik
ff) ChannelOption EXyk-F i1 Channel A, Z WL IEFEAf A
ChannelConfig [f] API XCAY

childOption

884+ Channel #iiEsZHf, MWHAZF|F Channel ffJ ChannelConfig ff]
ChannelOption. i fHJ Channel0pt ion BLye TPl Channel 125
M., ZWIFAEH K ChannelConfig ffJ API XCHY

attr

fi5€ ServerChannel EfjE M, BIEH i@ bind () J7i% 3t B4 Channel,
FEYH] bind () T5VE S SR EN A AR BOR

childAttr

W BV B A T AW Z T Channel, 43R R AT FTE AN (T 1 2% R

handler

KB HINE] ServerChannel ) ChannelPipeline Hiffj ChannelHandler,
EhH )75 WL childHandler ()

childHandler

WEES RIS 52 17 Channel [ ChannelPipeline HHffj Channel—
Handler, handler () M childHandler () Gk [AI X 02 BIE BT
WK ChannelHandler H{$%% 1 Channel [f] ServerChannel &bHE, T
childHandler () JFERTEINM ChannelHandler ¥l OB 1T Channel
W3, HAR—AGhE IR AN EET

clone

WE—ANEEMELSN ServerBootstrap M[A|[Y) ServerBootstrap

bind

41 5E ServerChannel 3 Hik[Al—4> ChannelFuture, HJI4SHEGEEER
BUGWREEA G RIBEE RIS 5D

RS

AR S5 4551 FE A IS e

8.3.2 5|k =F

PRAlfEC e m s T, 2 8-2 ol T—881E 3 8-1 hAIELENI iEE: childHandler () |
childAttr ( %n childOption (), 1XEETH SRR TR 55 a i FRE R B3k . BAOkR,

ServerChannel [{SZELM Fi6|@F Channel,

IX2ET Channel fSRT EHEEZMZERE. K

O XHAETSHE R, — 8
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g, $15i5]F serverChannel ) ServerBootstrap ffit [ iXst7rvk, LIRIRBCE N3
EWIEZ 1T Channel 1 ChannelConfig B{ES .
& 8-3 JE/n T ServerBootstrap 7F bind () JFE R HRAIE T —1 ServerChannel,
It HiZ ServerChannel & T £/F Channel,
© Lbind)5ERIEAR, 1§

%8 —/ ServerChannel

N

ServerChannel

NS

e L EEMIESRT, ServerChannel/y Channel || Channel || Channel || Channel
HLBE— N FChannel

8-3 ServerBootstrap # ServerChannel

ServerBootstrap

FRRLYE 20 8-4 ARSI BL T 8] 8-3 i R 1 IR 55 d i 5 | i 2 o

KALiEE 8-4 5| SRRESE
A% ServerBootstrap

NioEventLoopGroup group = new NioEventLoopGroup () ; E EventLoopGroup, }ig%ﬁgr;ﬁ
—> ServerBootstrap bootstrap = new ServerBootstrap(); ?%&ﬂﬂChmnwl%ﬂ#ﬂ@Evaanm
bootstrap.group (group)

—> .channel (NioServerSocketChannel.class)
.childHandler (new SimpleChannelInboundHandler<ByteBuf>() { i&i&ﬁﬁﬂ:&tﬂﬁEiﬁﬁ%gé%
@Override YF Channel i) /O J%4
¢g;g§§ﬁgﬁﬁgg protected void channelRead0 (ChannelHandlerContext ctx, #E# ChannelInbound
Channel S8t ByteBuf byteBuf) throws Exception { Handler

System.out.println ("Received data");
}
Py

ChannelFuture future = bootstrap.bind(new InetSocketAddress (8080)); i le B

future.addListener (new ChannelFuturelListener () { ServerBootstrap
@Override B SEABIRE %
public void operationComplete (ChannelFuture channelFuture) Channel

throws Exception ({

if (channelFuture.isSuccess()) {
System.out.println ("Server bound") ;

} else {
System.err.println ("Bound attempt failed");
channelFuture.cause () .printStackTrace () ;
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8.4 M Channel 3| 5% FPin

RLIR I 55 f IETEAR B — N PmBOToR , IR 2B 8 Y5 =7 REERIE . 4
—AN R CAn—ARERARSS 2 ) SR LI RS (I Web RS s AR ) £
BF, AT Re A A RGN, TEXFMENL T, WHRENCEWIEZ N+ Channel H15| F— %
¥fif Channel,

PRAT LA AR 8.2.1 Yo h iR i 1 BT Y Bootstrap LM, (HZ XA i )%
RIT%, PR BRI A BRI % 7 Channel & X J—4> EventLoop, &X£ 4
WAMOZAE, DI RAEC #HEZ ¥ Channel % i Channel X [A]SEH R N AN n] sk i) T
TP

— NEI R T R S B RS2 BT Channel [ EventLoop {£i$ 45 Bootstrap
i) group () J7 kK3 #i% EventLoop, [N NAL4: EventLoop FTA Channel #fii IR —
LR, PTG A AR B, LRI T AR B A DG R SO XN f
FEEANTE 8-4 TR

@ 7Ebind()75 AR, ServerBootstrap @ ServerChanneHEZ HERE, HAIET
18— #irServerChannel Channel3RALEEA]
\\ / © #iiChanneliE
ServerBootstrap bind(...) ServerChannel EUTE*E%'&‘

/

Channel Bootstrap Channel

© HewEZmnEE
#IZFChannel EventLoop O 7 ChannelfiliZifBootstrap 2 STl
1§ 7Econnect() 77 A # E BT G 3EFTHY
Channel

@ EventLoop7EHiServerChannelffi )i FChannelld &
EHconnect()753&FrBliEChannelz [E]#£ =

8-4 W Channel Z[8|# = EventLoop

SCH EventLoop W K@ JE FH group () kit E EventLoop, WUTALTE L 8-5 FiR.

RiEE 8-5 5| FMREH

B2 BventLoopGroup, JLHFHR{UH Bl ServerBootstrap LAI%E
LA4EHR Channel SHFHY EventLoop ServerSocketChannel, Jf-45%E
OF T

ServerBootstrap bootstrap = new ServerBootstrap
bootstrap.group (new NioEventLoopGroup (), new NioEventLoopGroup ())
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.channel (NioServerSocketChannel.class)

.childHandler( &ﬁﬁﬁTﬁIﬂEW*ﬁ%Bg
new SimpleChannelInboundHandler<ByteBuf> () { “F Channel Y /O FEdERY
ChannelFuture connectFuture; ChannellnboundHandler
feEEGIN  eOverride
ChannelgEﬂE public void channelActive (ChannelHandlerContext ctx) ?Eﬁi(}mnnd
throws Exception { o
Bootstrap bootstrap = new Bootstrap(); 5
ﬁﬂﬁg**ﬁ‘Booanp bootstrap.channel (NioSocketChannel.class) .handler (
21 S L) 3 new SimpleChannelInboundHandler<ByteBuf> () ({ S A VO 1
| eFE L @Override X HE
protected void channelReadO ( ChannellnboundHandler
ChannelHandlerContext ctx, ByteBuf in)
throws Exception ({
System.out.println ("Received data");
}
Py
ﬁﬁkﬁfﬁﬁfﬁﬂg% bootstrap.group (ctx.channel () .eventLoop()) ;
O I T connectFuture = bootstrap.connect ( .
Channaj%”ﬂﬂq : new InetSocketAddress ("www.manning.com", 80)); q‘i£{§§u
EventLoop @Override PR A

protected void channelReadO (
ChannelHandlerContext channelHandlerContext,
ByteBuf byteBuf) throws Exception {

if (connectFuture.isDone()) { Mt pEs g T —
// do something with the data SR L
SERRRAE (UnfREE)

}
Po)g

ChannelFuture future = bootstrap.bind(new InetSocketAddress (8080)); 47
future.addListener (new ChannelFuturelListener () {
@Override T8 o Y
public void operationComplete (ChannelFuture channelFuture) ServerBootstrap
throws Exception { A8 5E 1% Server-
if (channelFuture.isSuccess()) { SocketChannel
System.out.println("Server bound");
} else {

System.err.println("Bind attempt failed");
channelFuture.cause () .printStackTrace () ;

}
P

FA X — 0 P IrisFe A SRR AR Bt A RTS8 R B 1 4 5 Netty WP A9 —>—
fReEN . ST REHLEE ] EventLoop, DUB/EFREIHE BRI IT4Y

8.5 SIS IFEHFRMNZSA ChannelHandler

TERTA BA TR i AR B, FA#ES | i id e i T handler () 8(# child-
Handler () J7 RIS ChannelHandler, X ff 59 N HIFR P R i ] REC 22 2
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T, R ENRE BN R . B, — NS R A R N AR R S AR 2
ChannelHandler, MMIAZE— PRI MIREPL,

IEAMREH TR RIM—E, VRATDARIETREE, J@7E ChannelPipeline Hupfl EHEAE—iok
HRERN[HELY) ChannelHandler  {HJ&, WUERAES [P R HFER B —1> ChannelHandler,
IS ZNRRZ B AMEIX— R e

EREPTF XA, Netty #2435t T — MK ChannelInboundHandlerAdapter T2,

public abstract class ChannelInitializer<C extends Channel>
extends ChannelInboundHandlerAdapter

B ST NI

protected abstract void initChannel (C ch) throws Exception;

XTI T —F £ ChannelHandler #fillE]—> ChannelPipeline H[{)faj{H
Tk, IRRFEE R BN Bootstrap B ServerBootstrap MSLH|#HRAE/RAY Channel-
Initializer SZERHEPT], 3 H —H Channel giEMZE] T B EventLoop ZJ5, BATHHERL
initChannel () JiA, fFIZ ) EIREIZ )G, ChannelInitializer HISEHMEF£sM Channel-
Pipeline P HBREAC,

R VE L 8-6 £ X T ChannelInitializerImplZk, Jfif 4 ServerBootstrap [i¥
childHandler () JFIRIEME ¥ IRATLIAR], XAFA BB A BIESLER A S F 00 B

A58 8-6 5| SF{EMH ChannelInitializer

&'# EventLoopGroup, Hf4EftH o \
S Bootstrap LI
PIALFE Channel 34 EventLoop VAL ServerBootstrap L1

HHNGEEHT Channel
ServerBootstrap bootstrap = new ServerBootstrap();
“> bootstrap.group (new NioEventLoopGroup (), new NioEventLoopGroup ()) $£5 Channel 1Y
HRE .channel (NioServerSocketChannel.class) S

§Uﬂﬁﬂt .childHandler (new ChannelInitializerImpl());
L > ChannelFuture future = bootstrap.bind(new InetSocketAddress (8080))

future.sync () ; 1HEM—1~ ChannelnitializerImpl [
BT AY ChannelHandler SR B ChannelPipeline
FSINE] ChannelPipeline
final class ChannellInitializerImpl extends ChannelInitializer<Channel> {® <
@Override
protected void initChannel (Channel ch) throws Exception { HILIBEE ChannelPipeline [ H
ChannelPipeline pipeline = ch.pipeline(); ﬁES((]mnndhﬂmﬂﬁeﬂnmlggﬁE

pipeline.addLast (new HttpClientCodec());

D 7#MEF] serverchannel BJF Channel fJ ChannelPipeline. —FHE
Q TERERIIG ST ANFARAN T ZH T RAEE T SocketChannel EAYJTE, i ChannelInitializer-
<Channel>FAILA T, BRI LAME ] ChannelInitializer<SocketChannel>, HH' SocketChannel

YT Channel, — 34
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pipeline.addLast (new HttpObjectAggregator (Integer.MAX VALUE)) ;

}

URAPRIN AR T 24~ ChannelHandler, i@ XA/KHCH) ChannellInitializer
PSR 1235 F] ChannelPipeline 1,

8.6 {EF Netty #9 ChannelOption #1/E 1%

fERA> Channel Q@A # TSR E © A RES B Y Z 0k, SRS, ORI HEAE . 4
B, ARATLAMEEH] option () Jrigikfs ChannelOption NHHIS 5. IRATERELRIER 2L A )
NE 5 ST ITA Channel, AIH]AY ChannelOption 4% TIKZHEEMITEHE L, W
keep-alive mi# MM JEIELL R B X EEE

Netty i V30 0 5 HAU LA AR INTE—&, & Channel IXAERYLH T REH 2 A7E
IEH Y Netty AF iy i 91 2 Ahwlefdi A o 7 58 28 5 ] 0 J 14 A0 B00E A T, Netty $24E T
AttributeMap 1% (—4-Hi Channel FI5| SR EHES ) LI AttributeKey<T> (—
A HTFAEAFRBUB ARz B ), (XS T H, (AT L2 4 MR AT Ao S 80 A B s 10 5 %
VAR 4 7% Channel (4175 ServerChannel FJF Channel ) fHKCEET .

i, % &— AT ERELH A Channel 2Z [ A 5C R AR S5 25 f FHAR Y o X AT LAsd b 1
Y ID f7fi#h Channel [ — N EHRTERL . RN EAR AT AR RIR BT HI P 09 1D H475 2 1%
AP, B CHITE S EUD Y Channel,

ARSI A 8-7 JE/R T Al LI fi ] ChannelOption KL Channel, DAIKANRfEHJEE
RAFAHBE YA

RuiEE 8-7 ERAREME

A1]#— Bootstrap 2SI B LA fgE—4 AttributeKey
BIEE% P13 Channel JEEHEE ] mﬁﬂ%%ﬂ
final AttributeKey<Integer> id = new AttributeKey<Integer> ("ID");
Bootstrap bootstrap = new Bootstrap();
bootstrap.group (new NioEventLoopGroup ()) #%'& EventLoopGroup, H:
.channel (NioSocketChannel.class) AT LA Channel
.handler ( i) EventLoop
new SimpleChannelInboundHandler<ByteBuf> () { R .
for @Override B FHPAALEE Channel 19
Channel public void channelRegistered (ChannelHandlerContext ctx) /O VI X #EH) Channel-
e throws Exception { InboundHandler

// do something with the idvValue
ffiH AttributeKey #2

JEPELL S E R fE

Integer idValue = ctx.channel().attr(id).get();
}

@Override
protected void channelReadO (
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ChannelHandlerContext channelHandlerContext,
ByteBuf byteBuf) throws Exception {

L .
e System.out.println ("Received data"); ini(ﬂwnndOpn?n,
H A% connect() &)
frii% : JRHE connect (5#
d @tk bind() 75 I B IH T
); ek BRI C 2
bootstrap.option (ChannelOption.SO KEEPALIVE, true) Channel |

.option (ChannelOption.CONNECT TIMEOUT MILLIS, 5000);
bootstrap.attr(id, 123456);

ChannelFuture future = bootstrap.connect (
80)); fd1 FHC & 4719 Bootstrap

new InetSocketAddress ("www.manning.com", oy S
future.syncUninterruptibly () ; S B AR L

8.1 3|5 DatagramChannel

BT A5 | AR s ) FH O A2 3L T TCP B SocketChannel, {HJ& Bootstrap 2%
Wl IR I . ML, Netty 324t T4# DatagramChannel FYSZBL, ME— X I5E
&, ANEJEH connect () ¥k, Wit RIHH bind () ik, 0GR 8-8 i,

R FL;EH 8-8 {HH Bootstrap il DatagramChannel

& EventLoopGroup, HAZHET H B1|EE— Bootstrap 35 L) A1
LIALEE Channel 24 EventLoop TSR EH I BHEHR Channel
Bootstrap bootstrap = new Bootstrap();
> bootstrap.group (new OioEventLoopGroup ()) .channel (
—> OioDatagramChannel.class) .handler (
new SimpleChannelInboundHandler<DatagramPacket> () { W E FH AR Channel F
Eispe @override /O PIKEHERY Channel-
Channel public void channelReadO (ChannelHandlerContext ctx, InboundHandler
s DatagramPacket msg) throws Exception {

// Do something with the packet

)
ChannelFutuFe future = bootstrap.bindfnew InetSocketAddress (0)) ; ﬂﬁﬁﬁlﬁndOj?
futugz\.}ziii;ztener (new ChannelFuturelListener () { /%’ jmiiﬂ}
public void operationComplete (ChannelFuture channelFuture) BURTCIEHEAY
throws Exception ({
if (channelFuture.isSuccess()) {
System.out.println ("Channel bound");
} else {
System.err.println("Bind attempt failed");
channelFuture.cause () .printStackTrace () ;
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88 XH

FIHEIRBI SRR IR s Bas Ak, (EJ2 IR AR SO0 R B Gk . 48R, fRun]
PILE JVM LR H AR BEG— ), (ER X AT A PEAE B R SC, PR 16 T B BT . G M Netty
BRI A RZHBE:, (b A S 2He 0 b

REERE, YR EKH EventLoopGroup, EAfALMULMHESREAFIEAES, I HEER
BT T S 4eAs . XHUEIH] EventLoopGroup. shutdownGracefully () JiikHIfEH
RATTE IR 2R [0l —4> Future, XA Future RE7ESH] ¢ U E I 75 20 A,
shutdownGracefully () JFiAULRE— P HUEAE, BrLAVRE 2R ZE 50 BRI B 5En, B 1M
friR Bl Future FEM—> W% ATE ] 58 BN R A8 1

AR 5 8-9 7R IUHESC P Y E

REDFER 8-9 LHXF

EventLoopGroup group = new NioEventLoopGroup () ; ﬁ'ﬁ%ﬂ‘fﬂ /O 1y

Bootstrap bootstrap = new Bootstrap(); N EventLoopGrou

bootstrap.group (group) g —A Bootstrap P p
.channel (NioSocketChannel.class) ; ;@E@QQWJ}JF@EEE

Future<?> future = group.shutdownGracefully(); shutdownGracefully()jiiili%*%ﬁi

// block until the group has shutdown A HRIE., 3 HOGH g B 24

future. Unint tibly () ; i o

uture.syncUninterruptibly () FJUIEE@%FﬁEPE/‘J Channel

BE, PRrLIFEJEA] EventLoopGroup.shutdownGracefully () FEEZHI, EiH
TEFFAT 163 Channel [ Channel.close () Ji¥k. (HEFEIATIHA T, #ikicHEH
EventLoopGroup A<&

89 &

TEARTE R, fR2E2 T 4l | T Netty AR5 a5 0% P sihy HFRT , A48 ARLE (i JCH4E B sl
NIRRT . FATHIR T T —S0RRRAg O, TR S 20 AR P 5| 2% P Channel, DIK
ffiff] ChannelInitializer LG S dEPHIZL A ChannelHandler &3, IRERT
WNfATRLE Channe ORZEIET, LA H IR EEAAS (5 EUHHINE] Channel . RUR , IS T
anfal e M OGP W AR Y, DA E OB O AT B 98

R —3, AT Netty $2ALAHES BARIIL/RAY ChannelHandler SCEI T H,
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AEFERE

B ETR

B EmbeddedChannel #EiF

B /£ ] EmbeddedChannel M4X ChannelHandler

ChannelHandler J& Netty W HFEFHYCHITR, BT AIE I e T2 VR 9T A ik
TR —ARIERR o3 o e SE BREORAR B EE R A TE W AR A SE I TEAR Y, 1T A ZE BRI AR
25 oy b By B IR L PR g ek A R T 2 8K HH B (Rl R, X RS 28 gL A 2 n 3

FSRFTTINABA G — 1€ X, (IR RZE ML FHRA FA N . HIBEARAUE, DS
AR/ N IX B AR A, I HS AT BE A 8 AR AR LA Sz A7 s A AR ( 5 26 A 1)
2% ) FHBRES o QSRR B FHFR P REIE A NS TR D BT A BT RERS IE W 1 T A, IR ATEH T 10]
RO P LA N 25 ) i R R AR AR i A

AR, AP 2> —FEERY Channel S.¥l——EmbeddedChannel, EJ& Netty &
I hekif 5%t ChannelHandler BYEITIMTHZHER) .

PR IEAE B I A R AT R B BT R B E s A T RS Z SR T, BT AR —
MEZR Y TR DME e iz AT o EFRANTAEITrh, A TRAEAT JUnit 4 45 FATRIHESRE
T LR ZEX BT — DA T i, R e XU ILARA A, ANEEH M BIREYIhER
K, (EHEIRMER, Ra] LIYE TUnit B 5 Ml ( www.junit.org) F3eEMR IR B IIA (E S

ROl RS K I 5¢ T ChannelHandler W ARA A, BESOK I IRA T 7= FHR AL
EY

9.1 EmbeddedChannel #ti£

REEHIE, AJLLK ChannelPipeline H1ff) ChannelHandler SCHRGERAAE —FE, LK
RN R T BL 5538 % . FRAT1 O AETT IR R, XA SRR AT A Ve A 1) 2 2 b B
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SR/ N AT E AL, R AR b R — N AW SO S B PR . FEARE T, AT
H R B A ey T A e

Netty #2417 B fTiH 1) Embedded 447, H ik ChannelHandler, X MEHE—FRRIR T
Channel 3ZFl——EmbeddedChannel HIDIRE, XL TS ChannelPipeline
TR RT3 12

BONREE IR EA T 2 B A B E 5 S A Bl EmbeddedChannel H, SRR
ERETATTAVEEEA T ChannelPipeline RN, VXM=, R DifEiHERRE
ZH IS HE RS T, USRS & TAEMAY ChannelHandler FlifE,

2 9.1 3|+ T EmbeddedChannel [FHFEH .

% 9-1 %%l EmbeddedChannel 753k

% B =®
writeInbound ( NG B S #] EmbeddedChannel 1, #1Rn]LAET readInbound ()
Object... msgs) | J5y: )\ EmbeddedChannel FiBUsdE, M3R[A true
readInbound () M EmbeddedChannel mH{szEl—"MANGETE B . fF{a] 3% [B] () 4 PO #0256k T 2%
/> ChannelPipeline. UGEAAEM Al ALK, W3R (A null
writeOutbound ( kv 5 2l EmbeddedChanne 1l dv, 4 5 HZE AT LUE T readOutbound ()
Object... msgs) | J5y: )\ EmbeddedChannel tifBlFH4 Zp8, NR[E true
readOutbound () M EmbeddedChannel FREL—ANHISEW E o ATTIR 0] 125 TE AR 28 T 4
A~ ChannelPipeline. QARG A AEEA, NIRE null
finish () # EmbeddedChannel FRicNTEML, FFH UIHA 7T B 3L EU N 55 B 2l
HuiE e, NERE true, EXANFFEEH <A EmbeddedChannel [y
close () JjiE

A%l ChannelInboundHandler AbFR, U3 ICFE 19 M2 B EdE . H v % B
ChannelOutboundHandler Zb¥, fFRKBE 2R 1Y 55 % o IRPEAREEDN LAY Channel -
Handler, R¥HEH* Inbound () 8{# *Outbound () FEXl, FEIHFMEZ,

[ 9-1 /R T i ] EmbeddedChannel 5k, K2 Wit ChannelPipeline [,
PRAT DM writeOutbound () FEFIE B E%| Channel H1, Jfifi;d ChannelPipeline ¥
F ke, BifE, RATLMEH] readOutbound () R B A B fIH R, LUK
FELE TR AT —FE . UL, X F A8 , /R 7528 writeInbound () fil readInbound ()
Itk

TERFEOT , 1M B #2143kt ChannelPipeline, Jf H#AHICH) ChannelInbound-
Handler #{# ChannelOutboundHandler Ab¥, GNSRIEEBAWIN T, IBARAT LI H
readInbound () 8(# readOutbound () JFEERIEAL LT X SH B2 5 B BN I Channel
ik
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EmbeddedChannel
1
write
Outbound(...)
ChannelPipeline
read ol
Outbound(. . .) hbFEZS
write A N
Inbound(...) T kbmEgs gz
read
Inbound(...)
|

9-1 EmbeddedChannel FY%iiER

HTARLRNMFAFER XIS, DUCE AN R AR TR 5 0 R e 22 4 A

9.2 {£H EmbeddedChannel i1li{ ChannelHandler

e —35h, RAPE I ] EmbeddedChannel 3¢jlji, ChannelHandler,

JUnit ¥7 S
org.junit.Assert XERHTREATFMRNES T E. SMUMSESH—IPSERBEY, ¥
B SR EERT AN, SAXEHSHESHHN IR 2BIT— inport static BaREIH.

import static org.junit.Assert.*;
— BT, SO EZEER Assert AET

assertEquals (buf.readSlice(3), read);

9.2.1 MRANIEHR

K 9-2 /R T — A i) ByteToMessageDecoder SiBl, 455 A HIRE, X SLBLHS
FEAE T E RN ISR B AR nT SR, R T — R BRAYBR , IR RS
AR RENS )" A — T R ML

E EFG FixedLengthFrameDecoder |—{ ABC HDEFGH HI (=

9-2 i&id FixedLengthFrameDecoder f#AY

TELET UL 9-2 Al it BIATAREE , XN AR AR ™ A [ 5 D 3 51 R/
i, EnTfEame 22 DRI AR B AY 51 B ™ A — it
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w2, B ME S L 45 ChannelPipeline I F —> ChannelHandler,

X

R RS, IAATETE R 9-1 R,

{{78iEFH 9-1 FixedLengthFrameDecoder

feEBA Y, 1 J&& ByteToMessageDecoder DIALEELA
BT BE AT, IR TR I B

public class FixedLengthFrameDecoder extends ByteToMessageDecoder {
private final int frameLength;

public FixedLengthFrameDecoder (int frameLength) {
if (framelength <= 0) {
throw new IllegalArgumentException (
"frameLength must be a positive integer: " + frameLength);
}
this.framelength = framelength;

@Override
A i H A
protected void decode (ChannelHandlerContext ctx, ByteBuf in, ?%Eiéf?}fiﬁéﬁ?ﬁ@%z
List<Object> out) throws Exception { TR LI, LR
while (in.readableBytes() >= framelength) { B —
ByteBuf buf = in.readBytes (frameLength);
o . Y g M ByteBuf
out.add (buf) ; W i
) Hezitas s 24k B
RIS B 3 R

}

BULE , LTG0 00— BT, UG B S BB . IEANA R S 1
B S e B RS T, BT L BTN 1097 1Ak () T b o 2 SO I, O L
e W R BT A TR e

{RAIE L 92 JR T — /M EmbeddedChannel %t TTHICAGIIL,

R ED;EH 9-2 ik FixedLengthFrameDecoder

ffH T HEM@Test briE:, Kt
JUnit ¥ S TIZIT:

public class FixedLengthFrameDecoderTest ({

@Test
public void testFramesDecoded () { B AR T
izze?zitbzf7:0?n§)0212§'}iiffef K Bl]##—> ByteBuf, testFramesDecoded()
e, ' IFFEfk 9 51

buf.writeByte (i) ;

) Al EmbeddedChannel, JF7

e — ByteBuf input = buf.duplicate();
FEGEEA EmbeddedChannel channel = new EmbeddedChannel ( Ji—4* FixedLengthFrameDecoder,
Embedded- new FixedLengthFrameDecoder (3)); HKE LA 3 15 B BE Rl
Channel // write bytes

assertTrue (channel.writeInbound (input.retain()));

B X SR hyinxiaoyu(hyinxiaoyu@gmail.com) = BEERIY



9.2 {#F EmbeddedChannel jUlif ChannelHandler

assertTrue (channel.finish()); #7ic Channel
FE e R
// read messages
ByteBuf read = (ByteBuf) channel.readInbound() ; B AE TS AL, I
assertEquals (buf.readSlice (3), read); HIEFERSA 3 Wi (1)
read.release () ; F), Hrp A (bR )
A 3 FAT

read = (ByteBuf) channel.readInbound();
assertEquals (buf.readSlice (3), read);
read.release () ;

read = (ByteBuf) channel.readInbound();
assertEquals (buf.readSlice(3), read);
read.release();

assertNull (channel.readInbound()) ;
buf.release();

@Test

public void testFramesDecoded2 () {
ByteBuf buf = Unpooled.buffer(); Q_‘ AT
for (int 1 = 0; 1 < 9; i++) { testFramesDecoded2()

buf.writeByte (i) ;
}
ByteBuf input = buf.duplicate();

EmbeddedChannel channel = new EmbeddedChannel (
new FixedLengthFrameDecoder (3)) ;

assertFalse (channel.writeInbound (input.readBytes(2)));

assertTrue (channel.writeInbound (input.readBytes(7))); R0 false, N
WA —A e

assertTrue (channel.finish()); ETﬁiﬁﬁﬂyﬁg@ﬁ

ByteBuf read = (ByteBuf) channel.readInbound() ;

assertEquals (buf.readSlice (3), read);
read.release();

read = (ByteBuf) channel.readInbound() ;
assertEquals (buf.readSlice(3), read);
read.release () ;

read = (ByteBuf) channel.readInbound();
assertEquals (buf.readSlice(3), read);

read.release();

assertNull (channel.readInbound()) ;
buf.release();
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% testFramesDecoded () JJIEHAET : —MMAE 9 DAL 17 ByteBuf sl 3
A~ ByteBuf, MM E T 3 5, WEFEEMNE, (GHE KX writeInbound () iLRIH
JH, ByteBuf JZUWMi#iEsR T 9 DAEF N, fEILZ)E, EAT finish () ik, #
EmbeddedChannel ¥pich T BB BIRE o 0)5 , il 118 readInbound () J7i, )\ Embedded-
Channel HHEAFEHUT 3 AW —4> null,

testFramesDecoded?2 () F{EWEZMIN, HA AR Aul ByteBuf Zifid W40
IRE AP Y writeInbound (input.readBytes (2)) #IEHHE], iR [F T false, M4 Wg?
BRI 9-1 FRriAR Ay, WX readInbound () MJELLE G 2R M 8E, P4 write-
Inbound () 72k Ml true  (HE G YA 3 D EcE H 20515 a] e}, FixedLength-
FrameDecoder A &7=AHit . iZMEAF T K53 Hl testFramesDecoded () J2HHFIAY

9.2.2 MIXHIHHEE

D i 7 S A B R RN A R B 26 8L, 72 R I B, FRATHE 25 o tn e £
EmbeddedChannel MR — 4t L ChannelOutboundHandler, #gfidasit—F
W — I BAR FL 4N 5 — R 2T . VRBAE T — B rh AR W TR M~ ) b g A A &, T LA
IAEFRAT R A 2 fif B b S A T IEAE M A Ab B8 ——AbsIntegerEncoder, B /& Netty [
MessageToMessageEncoder BY—REERAGIVIZIN, FI T4 07 R R B 46 by 4 X0 (Lo

RN 4= B 8 7 CTAE

B {f AbsIntegerEncoder {{ EmbeddedChannel ¥<:L) 4 FH AN B S H

uhi s ;

W GRRh el A ByteBuf MU TREEL, IR 25 Math. abs () JrEERIRE

HA X 5
B G S A TR 4% 5 8] ChannelPipeline 1,
9-3 /R T %%

—-1|-2|-3|-4]|-5r» AbsIntegerEncoder — 1|2 [3 |4 |5 »

E 9-3 iBit AbsIntegerEncoder 475

RASE B 9-3 SEPL T XN, WK 9-3 s . encode () 7= EHSE 3] —14
List H1,

R FL;EH 9-3 AbsIntegerEncoder

public class AbsIntegerEncoder extends 1" )& MessageToMessageEncoder LA
MessageToMessageEncoder<ByteBuf> { 4%#/'\”% B 2R g 5 A i 20
@Override -

protected void encode (ChannelHandlerContext channelHandlerContext,

BEX £ R hyinxiaoyu(hyinxiaoyu@gmail.com) £ BEEHRI



9.3 WiAFELE 119

ByteBuf in, List<Object> out) throws Exception { @ﬁ%?&ﬁ,@@g
while (in.readableBytes () >= 4) { E@?%‘Fﬁﬂégﬁﬁg

int value = Math.abs(in.readInt()):;

out.add (value) ; U\%ﬂ'/\ﬁ’ﬂ ByteBle
} WS A B | TR — MR,
: WY List o I H3 R

}
A A 9-4 i T EmbeddedChannel Seillistftag

KRAGFH 9-4 i AbsIntegerEncoder

public class AbsIntegerEncoderTest {

@Test fiE#—1~ ByteBuf, JfH.
public void testEncoded() { A 9 MAEREL

ByteBuf buf = Unpooled.buffer();
for (int i = 1; 1 < 10; i++) {

buf.writeInt(i * -1);
@ ©1d—4 EmbeddedChannel ,

}
I 2 —AEE
EmbeddedChannel channel = new EmbeddedChannel ( AbsIntegerEncoder
new AbsIntegerEncoder());

assertTrue (channel.writeOutbound (buf)) ; E%)\Bwauf 3?%ﬁ§?ﬁﬂ
Bz assertTrue (channel.finish()); F readOutbound() )7 4%
Channel A "
FrichE // read bytes 9 2R
E%E@H?S o glzzr;E;uiisti< ig;nilz)r;adOutbound())' Eﬁﬂiﬁﬁfﬂﬁzﬁgiﬁji,

’ ' ’ JIWEENEE T
}
IAIOECRORIEE

assertNull (channel.readOutbound()) ;

}

P E L e AR 38

Q £ 4 FH RSB B ByteBuf i,

® (@ — EmbeddedChannel, 3T 4rfl— AbsIntegerEncoder,

© 74/ EmbeddedChannel F[f writeOutbound () Ji#:3kE A% ByteBuf,
O #FRiciZ Channel U SEURA .

O )\ EmbeddedChannel [ ulisi sz BUIT A IREER, JFI0UER S Hy7 A T 4% E

93 MitH=EE

IO PR 20 7 B ARAT PO il SN2 OS5 o BN, A T RERG Ak B A TEAf ) i
ABHE R AE T — ARG, AR PTG RO I TN REE R RRE, T T 2l
t{—> TooLongFrameException, XJE—FEH HIKBESTRBHE/ S 1Tk,
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TEE] 9-4 v, KM/ NE S E N 3 54150 WR— iR/ N H TIzBR S, IBARETH
SEFTHTY, I —1 TooLongFrameException, fii T ChannelPipeline HAJHA
ChannelHandler A] PIYEPETE exceptionCaught () 7L R Z 01 .

DEFG FrameChunkDecoder TooLongFrameException ~|E|—>

& 9-4 iBif FrameChunkDecoder figfY

HASZBL AR AL 20 9-5 s

{58 9-5 FrameChunkDecoder

public class FrameChunkDecoder extends ByteToMessageDecoder { fVE%ISymehdmmag&
private final int maxFrameSize; Decoder LI A
RS TH B

public FrameChunkDecoder (int maxFrameSize) {
this.maxFrameSize = maxFrameSize;
} e R
Wi AR
@Override
protected void decode (ChannelHandlerContext ctx, ByteBuf in,
List<Object> out) throws Exception {
int readableBytes = in.readableBytes();
if (readableBytes > maxFrameSize) {

// discard the bytes j RR K, T EFEE I —

in.clear(); .
N . /> TooLongFrameException:++-+-
throw new TooLongFrameException () ;

}

ByteBuf buf = in.readBytes (readableBytes); ?Rmu kay&Buf#‘
...... =N/l
t.add (buf) ; N
[ et A6 12 R I ) S
H B List

}
AT TFfE ) EmbeddedChannel SRIMNK—UOX BeARAS, Qi CH%iE 8 9-6 Fis

AEEHE 9-6 ik FrameChunkDecoder

public class FrameChunkDecoderTest {
@Test N
|7 —~ ByteBuf, Jf:In
public void testFramesDecoded() { ﬁ!%/\ I $£ }JFm
ByteBuf buf = Unpooled.buffer(); EBA9 T
for (int i = 0; 1 < 9; i++) {
buf.writeByte (i),

}
ByteBuf input = buf.duplicate();
A1) —4 EmbeddedChannel, Jf:

EmbeddedChannel channel = new EmbeddedChannel ( ﬁﬂ}igf%§444\@ﬁjid\ﬁﬂ 3
new FrameChunkDecoder (3)) ; Y FixedLengthFrameDecoder
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‘ HESA 2T, HWEE
WnSR B TP 227 A — A

#ﬂﬂb‘%ﬁ, %B assertTrue (channel.writeInbound (input.readBytes(2)));
ZHISFIAX | try

?r%?aé IH. ;hanniléw?iiflnbound(input.readBytes(4)); B A 4 F3 I
Sk ssert.fai ; 3
A O, BTN

} catch (TooLongFrameException e) { .
) TooLongFrameException
// expected exception

}

5 AF 4 > assertTrue (channel.writeInbound (input.readBytes(3)));
Bgz?*ﬁ, assertTrue (channel.finish()); ’{%IZ Channel ﬁﬁa
It W 5 4% R SERCARES
D // Read frames
- I A= 14T 2
4\¥§§Q@ﬁ ByteBuf read = (ByteBuf) channel.readInbound() ; BE o
A assertEquals (buf.readSlice (2), read); Jffigﬁﬁfﬁi
read.release () ;

read = (ByteBuf) channel.readInbound() ;
assertEquals (buf.skipBytes (4) .readSlice(3), read);
read.release();

buf.release();

}

E—F&, XEEREIEFRLUTAER 92 ik, (2 — M, Hixt
TooLongFrameExceptionfibHl, X Bfi Y try/catchfiZEmbeddedChannel jj—MF
PRIIRE . WARHh—APwritex Iy T — 2R Exception, A BH AR
RuntimeException Iyl o XS AT L% 2 Mk i — P Exception e A 7L BRARE 1
UYL AR 2 20 T

X AR A5 v T DU TR RS Exception ) ChannelHandler SCH),

94 &

8] JUnit 34 A T B R #E AT Soeiliale —FEAE R AT 2 AR 7, EREIRIEVR A
PIERMEIF R e AT 4ed v . fEAR T, RS 2] T AT P Netty $& (I T BRIk B
£ XM ChannelHandler,

TEHE PRI B, AL T Netty iS5 B AR IR T . AT R HEEAT
HE— 2P IR 1, BT LATRA A BRI BT s il i ik i S M A T

O FEEERSE, NRIZRIIM T exceptionCaught () FEIFAAH TiZRE, IFABHEAEW cateh
Heprddak.
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Mé%ﬂﬂ%ﬁ?ﬁ%f@%)ﬁﬁé%?*ﬁf?ﬂo RN, FA TR L A P ) 2 5 2 45 41
GUNA TE ST B o AR 28 5 3 =2 ) AR B 2P 0 i DL ) A R A 55
Z—o P, YRR RERE EAL EARIER A A E PR (A0 FTP 2K Telnet ), SCBE—Fh 55 =
D5 SR LA P, BB Rl B ORISR e B BT B

Ko IO PR P B R e DA P ks 5K, A B P 28 s X B 1o AR e O RSB O 2L 93
I PR B g R A, (RIS A X PR D REAY B — LA VRS RS A% o Netty #2446 T —
ZI IR ITAT X L T4 | A & LA S R AR & A T H, & T 1A R0 44 WL ( 4 HTTP
LUK Base64 ) PRI, FARAT IG5 il (438 F AT S A A e, AT RV

55 10 AT i as A o Gl ] — S ARG I, AR > B Netty FYJE
ARG AS S o 227 2] X SO Il il A B RHESE R b, 10Rs 22 % SRR EATT/Y API
FR=fid ARLE APT —FE, PrLMRE LR e,

FEER 11 FEp, ORHRER—2E Netty Ak B —SC BT AN\ i) 37 5t TS AL A8 G L) 25 1A
firo KT WebSocket IIAR— e doc A TR, [R]& ks D 25 =300 b 5 T i S M 45 g
AR e A
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o8 10 55 i AR HE R

AEFERNE
B AR G RAR GG B
B Netty 89 % 8 35 £

AR Z R UE B AR AR B 25 b HIREZR T SCRe—4F , 7 WL R 8 A PR AR AR 2 B AR
SEPLAAR G AEEXT S, B Rl AT T e N B3 R A (R RRS o

MARIXARIE N TAS T 38 . iR FIARAL , B Eiie N —FiRe e DS r s =30 o) — Rl i %
e, BT SK d B RO RS RS LR AL P . Netty 3248 T2 RhdiiE, Fitk T 0T 582
HI PRSI o R gmAasas i FE . Blan, ARIRIEAER EE— 35T Netty FIBREAR S 7%, TR
2NRKG 2 /B0 Netty X T4 ffeidas 09 SR8 T5C 8 POP3 |, IMAP I SMTP HMSCR LR £ 405 5 .

101 HARmMEEIR

BRI RE PR AUE SCARTARAT 2P 2 R R [ A i 4 S i 3, AR A HE A
FUAR IR P BRI SRR FL . XL IR B v 2 A 22 25 A0 B, PRt oy i i R e )
AL, EATEERER AT LR 7 S — R X 7 — Mk e IR A e TR DO AE?

UnRORE T B RS THERE ML AR P oA BACS U S5 730 e 81— 8l IR
LY A BRI RO IS & TR M 2 (oA ] BRI 51930 )5 TIGH I A 22 25 UL s
P28 745 SR A [ O PR PP BT B 2 TR, SR A ok SE R, TR S A BN S5 55

IEXLEE RAE R, TRIEIRNIPIFE—T Netty AT 9 H] TS BLX PRI F A9

102 fZW:8

TERX—TH, BATHIIT Netty FriR b igfigadands, HARASCTrmt UL anfar fi e 16 H
PR, X SERBT R T A AR B 61«
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B RS N B ——ByteToMessageDecoder il ReplayingDecoder;

BB B ERRD R b —Fh MessageToMessageDecoder,

PRI Ay g e A2 £ SR A S RIS A — A A 40 3 ) — Rk 2, i LUAIE Netty 19t g2
IT ChannelInboundHandler RS FREE] Z b,

i eess RIS asYe? IRE . B 475200 ChannelPipeline I N —4> Channel-
InboundHandler ¥4 AuiBdlimf <3, A, 1545 T ChannelPipeline Wyikit, AJLL#
AR, DISCIUT B R A2, X2 Netty 20T SC R CR B b D) &
52— MREF BT

10.2.1 #h% 3 ByteToMessageDecoder

KIS, (B 5 — s =T WSS, LART Netty A ERIE T—1
TGS ByteToMessageDecoder, HIFARANAIRERIEILRE T MUE T &— MU AR — 8%
FTHEL, BT R 2 SR v enh, HEIEMERIFAEIE, 3% 10-1 R T ERE M TE.

#& 10-1 ByteToMessageDecoder AP|

5 & %
decode ( EEARASZIL MG I7:. decode () FripmFI &1
ChannelHandlerContext ctx, | \—AMu# T AHHE ByteBuf, LAK—AMFRARMERLRLE
ByteBuf in, ff) List. SHXAFEREA S EEIT, ERHEEEIT

List<Object> out) FYRINENZ List, mi#i% ByteBuf il i L ATty

Mok 285, W% List AN, A BN SeBes
ChannelPipeline Hiffj F—/* ChannelInboundHandler

decodelLast Netty R 13BN SE LI R i 1 T decode () Jrik,
ChannelHandlerContext ctx, | iChannel[{RAANIEANT, KA T7idks LW — UK
Syrepat in, AT L 517 LR (R R 47

List<Object> out)

NN XS 2R R, R R B T — NS R int B, D int
BT R AR, FEXFMELL S, IRTEM AL ByteBuf Wzt int, JRHEMEELS5
ChannelPipeline HIf{J | —> ChannelInboundHandler, | IS X FH, IREY &
ByteToMessageDecoder K, (HEEEMNE, BRI int 7ERAINS] List thif, 23k
AZIEAN Integer, )

BT IE 10-1 FiR .

FRM AL, ByteBuf it 4 7757, B H# y—A> int, SAEHERME] 4 List i,
MEAELZHITRA LIPIRIEZ List Py, BN S LIRS T —1 Channel-

InboundHandler,

@O ke 44—~ LastHttpContent WHH ., —FFH:
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ChannelPipeline

ChannelInboundHandler

A

ToIntegerDecoder

213 decode () Integer

BRI W
A¥iByteBuf ARG IntegerfList

10-1 TolIntegerDecoder

fRASIE R 10-1 B/R T ToIntegerDecoder ffthS,

78;EFHE 10-1 ToIntegerDecoder i JE T ByteToMessageDecoder

public class ToIntegerDecoder extends ByteToMessageDecoder ({
P& ByteToMessage-

@Override
public void decode (ChannelHandlerContext ctx, ByteBuf in, Decoder 25, LI
TR AR E BA%

List<Object> out) throws Exception ({
W& RAEDH 4

if (in.readableBytes() >= 4) {
out.add (in.readInt()); N -
MA ByteBuf FHEEHL S —A int

}
A int, LIRS
} AR LY List o W)
H R ByteToMessageDecoder fif5 A IAR ] B SC IR AR, (FURBARATRES LB, 7RI
il readTnt () i AMAR R I A ByteBut R EAT RS HBARA S 5B 76 F—Fih,
BAPETIE ReplayingDecoder, ER&— MRS, DU FFEERR T XA,

miRRDER S| Bt

IEANFRAIES 5 A0 6 EhFrREIN, SIBTEEERAIN TR, NTRibesfi@ilaski, HidE
thELNEE. —BEEHEWRILEEMRID, EMat ReferenceCountUtil. release (message) i
BB MR IRFEERES | BLUEFEEFER, BARTIAR ReferenceCountUtil. retain (message)

Tiike XA REIMZS BT, Mk ZE BB,

10.2.2 #H5 3 ReplayingDecoder

ReplayingDecoderd Ji# T ByteToMessageDecoderZs ( WN{CHEVE A 10-1 FrRn ), fii
3 ATA 26 98 JH readableBytes () Jrik . Bl —4 A& L ByteBuf I8,
ReplayingDecoderByteBuf, fud{& A [HByteBufSZil 1 ixx— 5 , Ho A WERHUTIZIEHE ©.

O 88 readableBytes () ik, —FHE
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o N S o —i
XANZRTERE T
public abstract class ReplayingDecoder<S> extends ByteToMessageDecoder

KRS s Ta THITIREE B ERY, Hoh void fRFRATFEORASE ., AR 10-2
JB/R T 3T ReplayingDecoder EFHSLI ToIntegerDecoder,

K fY;EH 10-2 ToIntegerDecoder2 i T ReplayingDecoder

public class ToIntegerDecoder2 extends ReplayingDecoder<Void> { P Replaying-

@Override ying

public void decode (ChannelHandlerContext ctx, ByteBuf in, Decoder<V01d‘>U\

List<Object> out) throws Exception { o BT E
out.add (in.readInt()); & A ByteBuf /&

} WA ByteBuf 1 ReplayingDecoderByteBuf

} — A int, JRAHLAIE]
AT B List f

MZH—FE, MByteBuf PRI int g mBI Liserh, WEREA 2R FI ], &X
AMreadInt () FIERYSEIE S —MError®, JOMAERSS PRl SO . 1A T 2 s T
PR, % decode () BRI, (ZW.3K 10-1 T decode () JriE iRk, )

BT & ReplayingDecoderByteBuf [ I XL )5 1

B JFARITAN ByteBuf #AEARBCRR, WM T — ARSI, Kol —

4~ UnsupportedOperationException;

B ReplayingDecoder f#%F ByteToMessageDecoder,

TSRS FEARSYE B 10-1 ARSI 8 10-2, VRS KBS # W BT8R fiAS B 2 AR LAY
FRUIEICAE, FEESR . MG RGO T , R el 51— R S i o 1) 22 57 g2
R ER o X HA— N RLAHEN . R ByteToMessageDecoder NG| AKZ Ak
P, A E; w0, i§fiH] ReplayingDecoder,

e 4:0) AL
THEHHXERLEE NS XA
B io.netty.handler.codec.LineBasedFrameDecoder
A, EEATITEEFNZRH (\nfF\r\n) XBITESEHE;
B io.netty.handler.codec.http.HttpObjectDecoder

XNEE Netty ASFHHE

—N HTTP BB fRIDES .
7f io.netty.handler.codec ¥E N, RESLXNE L A THEAHN RIS MAIDE ST,
FEHFEESN Netty 89 Javadoc,

10.2.3 #h% % MessageToMessageDecoder
FERX—rh, FRATTPRH iR anful 5 11T T B A R B AE NI B U A T4 (flan, A

O XHEPR EHE AR — Signal, W io.netty.util.Signal 2K, —FH T
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—F POJO ZEAVHA R 55 —Fh ).

public abstract class MessageToMessageDecoder<I>
extends ChannelInboundHandlerAdapter

KIBE T $85E T decode () M ASE msg HIZRAL, B2 2ARDISEIRBIME— T
102 7R TREAIIE TR R .

#& 10-2 MessageToMessageDecoder AP|

BE B
decode ( X TR 7 EE AR 9 73— s U NSt R, 27710
ChannelHandlerContext ctx, | ygoybimm  MRILW B G2 iifE#4 ChannelPipeline
1 msg, F1ff) F —> ChannelInboundHandler
List<Object> out)

EXDRET, ITE9HE —1 IntegerToStringDecoder fif#ig#ikY & MessageTo-
MessageDecoder<Integer>, F decode () FEESH Integer 4 B M String

PR, IR T4

public void decode( ChannelHandlerContext ctx,
Integer msg, List<Object> out ) throws Exception

FZR—HFE, S E String MEEESMENE R List v 4 & 45 F—>ChannelInboundHandler,
I ITNEL 10-2 iR .

ChannelPipeline

ChannelInboundHandler

A

IntegerToStringDecoder

Ai¥fiInteger ALE RSt ringList

& 10-2 IntegerToStringDecoder

RISV RA 10-3 25 T IntegerToStringDecoder HSLHL,

fRFO;EHE 10-3 IntegerToStringDecoder 3

public class IntegerToStringDecoder extends PRT

MessageToMessageDecoder<Integer>
g ) g g t MessageToMessageDecoder<Integer>
@Override

public void decode (ChannelHandlerContext ctx, Integer msg
List<Object> out) throws Exception ({
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out.add(String.valueOf (msqg)) ;

} # Integer THEFAIAE
} By String F/Rn, IEHE
JnE itk iy List H
HttpObjectAggregator

BHXENME 00 F,EH 5 io.netty.handler.codec.http.HttpObjectAggregator 3,
EY BT MessageToMessageDecoder<HttpObject>,

10.2.4 ToolLongFrameException &

BT Netty & — 5 0HELL, Ir AR AR5 ] UL Z B 7E NAE TR 2 nh AT, R, AR
Th A AT 5 22 i O i (O BCHE DL 2 T AR AT I NAE o R T RBR X AS  ULAY I, Netty #2411
TooLongFrameException 28, X f bt s 7EMIUER 45 2 19 I/ NI i 4l i1

N T RGO, ARAT DLBCE — D RO B B, AR (e, W2 B —
4~ TooLongFrameException (ffif5<:# ChannelHandler.exceptionCaught () JFEd
K)o BRJE, AfRTAL PRI S ) 5 2 R TR g i P o BEEEHM (40 HTTP) A REARIFAR
R A —ANREER AW N o AR TS OC T, ME— AT BRI S P X I, 1 1 2

RASIEBA 10-4 B/R T ByteToMessageDecoder 2 4fa[{#if TooLongFrameException
ki1 ChannelPipeline AL ChannelHandler &4 TR/ Y . T BT =2,
QERARIEAE S FH—A PSRN PR, IR 23X R APtk 2 I B2

LHE;58 10-4 TooLongFrameException

¥ J&& ByteToMessageDecoder
DR SR 2 TYSREY SN

public class SafeByteToMessageDecoder extends ByteToMessageDecoder {
private static final int MAX FRAME SIZE = 1024;
@Override
public void decode (ChannelHandlerContext ctx, ByteBuf in, | &EZHX P EEAE
List<Object> out) throws Exception ({ i+ MAX FRAME SIZE
int readable = in.readableBytes(); AnmE
if (readable > MAX FRAME SIZE) {
in.skipBytes (readable) ;

throw new TooLongFrameException ("Frame too big!"); Bt B Al s,
} Pl TooLongFrame-
// do something Exception J{-# 41
c. ChannelHandler

}

FIARFCA L, TAOTCZRVT T8 a R A, LR Netty Bré2 ) F T e A TR 4
R (IR % FURRE TR — 1A, BE TR D — R AAS A, BRI B RO IS TR AR f
Mo X ELRRD AR TE 5 T MG APL, BTN F—4 8,
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103 “mAgaE

[\ — T FATIERTAIE L, FiG#i8 T ChannelOutboundHandler, Jfff sk
— i AN T —Rig L, AT A 27~ B as RO S RE IR A R . Netty $@fit T—412K,
FHTH DRSS BAT LA T RER) b 4% -

BRI AR T

R R AT

A PG H SE MR I MessageToBy teEncoder JHIAAR XX LEIEHATH 4

10.3.1 #h5 3 MessageToByteEncoder

RIEFATE 2 T anfrffii il ByteToMessageDecoder M NN E . BUERN 18
Jl MessageToByteEncoder RMudi[a A . % 10-3 &7 1% APL,

#& 10-3 MessageToByteEncoder API

Bk i I v
encode ( encode () J7VE R R it ZESLILRIME— I R I7 % E I
ChannelHandlerContext ctx, | jifl \EYIAAHHIA ByteBuf [y (KEN T ) Hih
I msg, B . % ByteBuf )5S % k4 ChannelPipeline
ByteBuf out) F ) F—4 ChannelOutboundHandler

PRATREC ER R T, XA Dk, MRS P o i PR At #5385 75 278
Channel XHZ G ERE—MHE (HILBEHA T decodelLast () ik ). XBANEHT
Gt w1 ) e —— B Z R TR A —MH B R = TR L .

¥ 10-3 7R T ShortToByteEncoder, Hfk%—> short KARYSLBWEIIEE , K EHiD
i short MRFIRANE, JFHES A ByteBuf i, HKGME)S % &% ChannelPipeline H1fy
F—4* ChannelOutboundHandler, &ML Short (HEMFS 5 ByteBuf i 2 FF37,

ShortToByteEncoder FJSEIANCABIEBA 10-5 FiR

A58 10-5 ShortToByteEncoder

public class ShortToByteEncoder extends MessageToByteEncoder<Short> {

@Override
public void encode (ChannelHandlerContext ctx, Short msg, ByteBuf out)
throws Exception { T}L%T
out.writeShort (msqg) ;
} s (msg) 4 Short 5 A MessageToByteEncoder
} ByteBuf H

@© S PR . —FE
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Netty $&fit 7 —L8% [ ]{L ) MessageToByteEncoder, R LIZE T EATSEL A Y ZRtSAS .

WebSocket08FrameEncoder KRBT — MBI SEH], #RATLAFE io.netty.handler.
codec.http.websocketx WHFE| Y,

ChannelPipeline

ChannelOutboundHandler

ShortToByteEncoder
o]
BN
H¥short HByteBuf

/] 10-3 ShortToByteEncoder
10.3.2 % 3 MessageToMessageEncoder

PREVATE B T AnpRe A B N —Fh i Bk s 5 —Fh . b Tt X EE, AT ER
Fob - H i Bk ] I —Fh i 8w A 55 —Ff . MessageToMessageEncoder Z5[f) encode ()
FERAL T XFGE ST, g 10-4 PR,

#& 10-4 MessageToMessageEncoder AP|

EI i1

i iR

encode ( RRRFTEESIE— 72 BN write () J7EE ANHIH
ChannelHandlerContext ctx, | BIEESHiEIHELS encode () 71, VRIS N—NERE 241
I msg, S B, LS S LY W 4 Channe Pipeline
List<Object> out) F1f) F —A4> ChannelOutboundHandler

N TR, RISTEE 10-6 i ] IntegerToStringEncoder 8 T MessageToMessage-
Encoder, HEIINE 10-4 Pizm,

ChannelPipeline

ChannelInboundHandler

IntegerToStringEncoder

syl

¥k Integer A gAY StringList

10-4 IntegerToStringEncoder
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AARASTE B 10-6 iR, Zatdas i BE o Integer B9 String F/RUSMNE] Ti% List Hi,

A58 10-6 IntegerToStringEncoder #

public class IntegerToStringEncoder PRT
extends MessageToMessageEncoder<Integer> { MessageToMessageEncoder
@Override

public void encode (ChannelHandlerContext ctx, Integer msg
List<Object> out) throws Exception ({
out.add (String.valueOf (msg)) ;

} T 4 Integer 454 String,

} FB L N3 List H

FTHBA MessageToMessageEncoder WL, & FH io.netty.handler.
codec.protobuf.ProtobufEncoder 2§, ‘EAMH T H Google i Protocol Buffers #LiL i i& X
A AR =X

104 HMRORMFEIT 2

BIRFRAT— BN a8 A i AR R A SR8, HRARA B2 R B[R] — 2 rh g i
BRI SR AT B AR ARG I . Netty IR e S IEA I T HE, B e
OB — Nt s nbh i, DIALERIRA T— A ) X PR E . IEWFWRATREC 28
FARF), XEeK[ERSEIL T Channel InboundHandler #il ChannelOutboundHandler $2MH

R AFRATIIEBA — B T B (%) i 2 R G 25 0 FH X 6 52 5288 7 PR R ad ik S ] fig
KX PIFPERE M IT, kA T A A T E AN AT 37 B, X2 Netty BT — S REAR 0]

TEFA T B X LU R A S A T ST, FRAT TR oA AT SR 0L P Bl 94 A R s P s e e it A 7
Bzl I

10.4.1 3#h%5 3 ByteToMessageCodec

ERA PR — 5 BRATTH B EAIE R, ATRERE POJO, B
J& PR X B AT g% . ByteToMessageCodec ¥ AT IGFiX —V1, WATBEET
ByteToMessageDecoder DJ J T[] MessageToByteEncoder, % 10-5 % TH
HENE,

ATART (835 5K /o iy PR LHAR A] LAE A f By teToMessageCodec Y BRARESE . I, 7R
SMTP (1 SE B, S fif B 25 45 SR WU A5, IR BT RS — A B 2 SCRTH B2 AY, o
smtpRequest”, IM7ERMUI, H— MmN il dnt, #2775 —4 SmtpResponse, HHfpk
Aty [ 77 DU A A5 i o

O (i FH-TF Netty /9 SMTP/LMTP % it H 7 ( https://github.com/normanmaurer/niosmtp ), —— &1
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#* 10-5 ByteToMessageCodec API|
B EE W i:: IV

decode ( BT LB 2%, XA TTRsi g e
ChannelHandlerContext ctx, | ByteBuf # ¥ty ff & HU W B 46 X, JF ¥ JUBE R &
BYteBUf 1y ChannelPipeline HI[fJ F—/" ChannelInboundHandler
List<Object>)

decodelast ( REATHERBINSEIZRFEL T decode () Ji. BERSTE
ChannelHandlerContext ctx, | Channel WAV NFE AN eI — UK. & T LA )
ByteBuf in, S e
List<Object> out) SRR AL

encode ( it TR RE TG I 5 Nt ByteBuf 1 (KA I )
ChannelHandlerContext ctx, WESR, XA TR A 0E
I msg,

ByteBuf out)

10.4.2 % 3 MessageToMessageCodec

1E10.3.1 1, RER T MY BT MessageToMessageEncoder LR —FhiH B %%
Pk 3 Ah—FiiE EAS X BB 7 il i MessageToMessageCodec, FATAI LAFE—/ 8N
R SEIIZ AR 1 FE . MessageToMessageCodec E—MSHfbry2e, & LT

public abstract class MessageToMessageCodec<INBOUND IN, OUTBOUND IN>

& 10-6 FIH T HABEE T kL,

#* 10-6 MessageToMessageCodec fi753%
A B W o’

XANTTVERE I IR 244 A INBOUND_IN KRR E .
EAAE ARGy OUTBOUND IN ZERY)H ., X eyl &
Vw45 ChannelPipeline H[fJ F—4> Channel-
InboundHandler

protected abstract decode(
ChannelHandlerContext ctx,
INBOUND IN msg,
List<Object> out)

protected abstract encode ( XtF-4F/> OUTBOUND IN RAIMHEE, XA HEEHEE S
ChannelHandlerContext ctx, B A o I ey SO 2 4 gmiE o INBOUND_IN 271 ) ¥4
OUTBOUND_IN msg, B, RJEW K% ChannelPipeline iffj F —4

List<Object> out) ChannelOutboundHandler

decode () b & J& ¥ INBOUND INZE A 174 B %% #t iy OUTBOUND INZEAIFYIH B, 1
encode () RN TE R 45A4E . INBOUND_INZEAVAYIY BA Vi i) 4% Ak Al
M OUTBOUND_ TN (74 B A 1 2 0 AR e BT A B AR, K vl R Tees

@ B BT HARX PRI A SR . —— R
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IR A GRS A ] RER AR A R I, (T HT AL B F BIRIEAR 5 ILEs . A i AN[A]
OIS APT Z [RIR [ SEHcE o S FRATA A 15 B 2l LA TH B A APL BEAT 454
i, FATEH 2l B,

WebSocket 18

TFHE*TF MessageToMessageCodec HI/RFIS|H T —DHH A WebSocket Y, XMMYEEST
I Web M3 FRSG 2R 2 BN MBE, KITHESE 12 EhFEMMITIE Netty XF WebSocket #
FHFo

FRASYE B 10-7 J&/R 13X RERXE VAT RERYSEI T FAT1fWebSocketConvertHandler
TEZ 5k MessageToMessageCodecHP ¥ f#i f] INBOUND INZSHIf{jWebSocketFrame, DI
OUTBOUND INZEAIfjMyWebSocketFrame, J5#& EWebSocketConvertHandler AR L f{—A

KAYFE 10-7 {EH MessageToMessageCodec

public class WebSocketConvertHandler extends

MessageToMessageCodec<WebSocketFrame, ¥ MyWebSocketFrame Zmfth
WebSocketConvertHandler.MyWebSocketFrame> { }45 % Y WebSocketFrame
@Override

T

protected void encode (ChannelHandlerContext ctx,
WebSocketConvertHandler.MyWebSocketFrame msg,
List<Object> out) throws Exception {
ByteBuf payload = msg.getData().duplicate().retain();

switch (msg.getType()) { >
v g-getmyp ¢W;mw—¢%ﬁ%§ﬂ

case BINARY:
out.add (new BinaryWebSocketFrame (payload)) ; fJ WebSocketFrame

break;
case TEXT:
out.add(new TextWebSocketFrame (payload));
break;
case CLOSE:
out.add (new CloseWebSocketFrame (true, 0, payload));
break;
case CONTINUATION:
out.add (new ContinuationWebSocketFrame (payload)) ;
break;
case PONG:
out.add(new PongWebSocketFrame (payload)) ;
break;
case PING:
out.add (new PingWebSocketFrame (payload)) ;
break;
default:
throw new IllegalStateException (
"Unsupported websocket msg " + msg);

}

@ & Web W 5EE AR5 e Z (] AR S . —— R &E
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B WebSocketFrame fi#-hi% A
@Override MyWebSocketFrame, Jfi%'#% FrameType

protected void decode (ChannelHandlerContext ctx, WebSocketFrame msg,
List<Object> out) throws Exception {
ByteBuf payload = msg.content().duplicate().retain();
if (msg instanceof BinaryWebSocketFrame) {
out.add (new MyWebSocketFrame (
MyWebSocketFrame.FrameType.BINARY, payload));
} else
if (msg instanceof CloseWebSocketFrame) {
out.add (new MyWebSocketFrame (
MyWebSocketFrame.FrameType.CLOSE, payload));
} else
if (msg instanceof PingWebSocketFrame) {
out.add (new MyWebSocketFrame (
MyWebSocketFrame.FrameType.PING, payload));
} else
if (msg instanceof PongWebSocketFrame) {
out.add (new MyWebSocketFrame (
MyWebSocketFrame.FrameType.PONG, payload)):;
} else
if (msg instanceof TextWebSocketFrame) {
out.add (new MyWebSocketFrame (
MyWebSocketFrame.FrameType.TEXT, payload)):;
} else
if (msg instanceof ContinuationWebSocketFrame) {
out.add (new MyWebSocketFrame (
MyWebSocketFrame.FrameType.CONTINUATION, payload));
} else
{
throw new IllegalStateException (
"Unsupported websocket msg " + msg);

7B WebSocketConvertHandler

public static final class MyWebSocketFrame { Fr#i A OUTBOUND _IN Z$#1
public enum FrameType {
BINARY, s AT L A
CLOSE, 17 WebSocketFrame
NG, fr 24
PONG,
TEXT,
CONTINUATION

}
private final FrameType type;
private final ByteBuf data;

public MyWebSocketFrame (FrameType type, ByteBuf data) {

this.type = type;
this.data = data;

BEX £ R hyinxiaoyu(hyinxiaoyu@gmail.com) £ BEEHRI



104 R GEFEGDRRSE 137

public FrameType getType () {
return type;

}

public ByteBuf getData() {
return data;

}

10.4.3 CombinedChannelDuplexHandler 2

IEQFRATHTE AR R, 456 — SR M gRit g aT ie 2 n] d M B, R, A —
Fh T 1 PR BRI R S axX AT, SURN SRR — A 25 N — D i gV — S R i) BT 2 T
W {EM:, CombinedChannelDuplexHandler 32t T X MR T Z, HAH K.

public class CombinedChannelDuplexHandler
<I extends ChannellInboundHandler,
O extends ChannelOutboundHandler>

EPMEFEM T ChannelInboundHandler fl ChannelOutboundHandler (ZZRA2KAY
ZHCT MO MF d o I BEAE S AR T RS AR S AR i A S n 26 A, FRATTAT DL SE I — 1 i it
s, WA B4 AR M g an2s o FRATEAE T A 0] rh i X — 5o

B, AEFRAIBE TS IE # 10-8 HY ByteToCharDecoder JER, iKY B T ByteTo-
MessageDecoder, KR EEM ByteBuf FiLHFEH

L7558 10-8 ByteToCharDecoder 3

public class ByteToCharDecoder extends ByteToMessageDecoder {

@Override il
ByteToMessageDecoder
public void decode (ChannelHandlerContext ctx, ByteBuf in,
List<Object> out) throws Exception {
while (in.readableBytes() >= 2) {
out.add (in.readChar ()) ; WB—A 8 #H £ Character
} XPGIAIEL 1Y List

}

XL decode () JrE—UCH M ByteBuf HHIR 2 5417, IR EAIEN char 5 AR List
t, HKS 0 A ShEAR N Character ¥R,

RS 8 10-9 £3% T CharToByteEncoder, EfEW Character Hffelnl 74y, X2y
J& T MessageToByteEncoder, K NBFHEX char JHE %S E| ByteBuf 1, X 2@t HiE
H A ByteBuf {FIHY.

o
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LHE;588 10-9 CharToByteEncoder 3

public class CharToByteEncoder extends PRT
MessageToByteEncoder<Character> { MessageToByteEncoder
@Override

public void encode (ChannelHandlerContext ctx, Character msg,
ByteBuf out) throws Exception {

out.writeChar (msqg); ¥ Character %% char, JF¥5HL
} 5 AF|H v ByteBuf
BRARICATA T it ds Mgt ae, FA PR E5 G TN PRI —A et . FURE R 10-10 f&
NI =3 UL L eIl

fFO;EHE 10-10 CombinedChannelDuplexHandler<I,O>

L A R S S
$fk CombinedByteCharCodec

public class CombinedByteCharCodec extends
CombinedChannelDuplexHandler<ByteToCharDecoder, CharToByteEncoder> {
public CombinedByteCharCodec () {
super (new ByteToCharDecoder (), new CharToByteEncoder()); 4%§§*E§z@m

) BBk

}

IEMPRETRER IR, FERRLelif il T, i XRh 7 304t & SR T 6 2 i i 2 A 7 20k
Vi T RESTINAY AT AR T INAY R o 48R, X AT REWRIAZS T AN B ]

105 /M4

AT, A1# 2] T Wl {1 Netty (4w f#I0 a8 APL R 4n S fidas Mgmidas . a7 T
HHAMHIXAS APLARX T B 4#2fdi ] ChannelHandler APIH4f,

IR BN TR A i s T2 AT SR e — > S b PR 20 i b Bt SRR o SRR TS 2
ORI RGN, S8 A Em B R SCBL, IR AMRE n] IEFREE ST, midomsd R AT i & )
GRS o

TE T —8 P, FATHIHEIE N Netty HEAA B f—E 7 ChannelHandler SCHUMIZAFID
i, VKA AR AR A B R E B R FIAE 55
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5 11 % Fi ¥ 1 ChannelHandler
Rl Ty AU T

AEFERR

ifit SSL/TLS 424 Netty i 425
ML T Netty 49 HTTP/HTTPS i 425
2 78 7% IR Y i FEFe A B

PR SR T 2 18 45 84 R Ufe 25 T K B 89 Hha
B R A A

Netty AiFZi8 PSR AL T gifdt g b Hgs , JLF ol IFFAE R, Xk T ARFEAREEAH
MEP 55 LA SALR IR 5K F1 . TEARTE, IROTEHER X T H LA A1 K i
b, HohgdE Netty X SSL/TLS H1 WebSocket Sz, LK fnifa] faf &b i 1 KO0 e 4 0 S i
HTTP, DIARBUCELFrIPERE

11 &id SSU/TLS %3P Netty L FIf2

ms, BB FA R — D EHEE TR, MR AR, AT ERS LGN E . 25,
AT % ABAR SSLAITLS VX FERY 2 2V, EfTEB A HAMDMYZ I, FIASEE SR <4, 3
fTAEDs )2 APl B 3 B R i S s, (EUR BT i T AR R THT TP N R, %
4=SMTP ( SMTPS ) HFFFIl 55 #2202 e RAVEIR R R 4

N1 ¥ SSL/TLS, Java 24t 7T javax.net.ssl f, THY SSLContext il SSLEngine
FAFAT S I RN 25 AH S AT B E B2 . Netty it —/N44°8 Ss1Handler ffY) ChannelHandler
SR 73X A~ API, Ht ss1Handler fENFME] SSLEngine 58 UL FRAY T4

Kl 11-1 JB/R T H Ss1Handler A%

O 224 (TLS) BMY, 1.2 B: http:/tools.ietf.org/html/rfc5246,
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Netty # OpenSSL/SSLEngine LI

Netty B2t 7 # 8 OpenSSL TE S ( www.openssl.org ) #) SSLEngine 23, X OpenSsl-
Engine K32 7 It JDK $2fitH) SSLEngine LI ELFH4EAE,

40 OpensSL E T A, o DU Netty N R B P inAIAR%5 28 B & ABRIAE A OpenSs1Engine,
RATTA, Netty FEE5RE] JDK LH, HXELE OpenSSL XIFHIIEMIEEE, 20 Netty 44.
http://netty.io/wiki/forked—tomcat—native.html#wikih2—1,

AR, TWRRER JDK M SSLEngine X2 [ Netty # OpenSs1Engine, SSL AP| FIEFERER
=,

@ ssiHandler#2&, 7 © SsiHandlerst #8177 #7227,
TNZEE N St E H# BiEEE@BIN GG
i L T = INBOUND
SslHandler
OUTBOUND =&------------~-| -~
e SRR \
O SsiHandlersd #12i#1T 7 © SR Ei%iET SsIHandler

e, FHEMEBRA LR
B 11-1 #81F SslHandler H{TREMINZHEIER

ARG BA11-1 JB/R T Aalf#if ChannelInitializer ¥ Ss1Handler %% Channel-

Pipeline H1, [E[4#—F, ChannellInitializer fIT{F Channel {FMHFiti%E Channel-
Pipeline,

RAEGFEE 11-1 0 SSL/TLS Zi*

public class SslChannelInitializer extends ChannelInitializer<Channel>{
private final SslContext context;

private final boolean startTls; e A S Y
) o SslContext

public SslChannelInitializer (SslContext context,
boolean startTls) | VP s A
this.context = context; ’ﬁ_ﬂ’%lxﬁlji] ;rue;\/‘;g !
this.startTls = startTls; 5 AR B A S o

} (% PN E A true )

’ X+ T4 SslHandler 3544,

Override

protected void initChannel (Channel ch) throws Exception { %BﬁﬁﬁiChannelm]Bwauﬁ
SSLEngine engine = context.newEngine (ch.alloc()); Allocator M SsiContext 3k
ch.pipeline () .addFirst ("ssl", B —~#r#* SSLEngine

new SslHandler (engine, startTls)); %?Ssﬂiandkrfﬁjhﬁg——ﬁ‘
} } ChannelHandler # M%)

ChannelPipeline
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ERZEIEN T, SslHandler $42& ChannelPipeline 15— ChannelHandler,
PR T RATERTA HARRY ChannelHandler ¥ eI BN HIBERZ G, A S

SslHandler HAT—SEATAIAITIE, W% 11-1 R, O1W1, 7EIRTFINEL, P15 skt
e LR — Aoy e ARl LUl RCE Ss1Handler SREMUE RN, SHTE SSL/TLS
BT — Bl e, EFMBoelZ )G, A R S9one® . SSL/TLS #2744
B H ST

% 11-1 SslHandler f753%

73k &R i T
setHandshakeTimeout (long,TimeUnit) WE MIEBGEE R, B2 )G, B
setHandshakeTimeoutMillis (long) ChannelFuture J4 24 i &1 5 %
getHandshakeTimeoutMillis ()
setCloseNotifyTimeout (long,TimeUnit) VB HEREGE R E], B2 5, K
setCloseNotifyTimeoutMillis (long) KRB ER:., XS
getCloseNotifyTimeoutMillis () M Ai% ChannelFuture 2K
handshakeFuture () iR (8] — AN E R T 56 B A K2 19 B E A

ChannelFuture, HIRIBEFLHIT LI
T, MR E—AMEE T AT R T4
B ChannelFuture

close() Ri%k close notify DAHRIK MK
close (ChannelPromise) J&)ZH) SslEngine

close (ChannelHandlerContext,ChannelPromise)

1.2 faEET Netty & HTTP/HTTPS LA 72+

HTTP/HTTPS & WA ENZ —, FFHMER T, e HEH &z,
DA FARA A G UL, A — 0T LA sl 25 U5 1] A st J LT 2200 o sk SEphisl o gl FH 1
HAhormm . ¥r2H 805 e T RBA TR RIS VEIKEERE 1) WebService API — 25T
HTTP (S) #J,

ok, BAPEFEF Netty 42411 ChannelHandler, fRA]LIHIERALIE HTTP il HTTPS
PR, TANBERE [ L i e .

11.2.1 HTTP #8328, RAIZSILRARDRT

HTTP 2 I F s R /ma R ARG« % P o) R 557 &% — A~ HTTP 1K, SR 5 55 a4l 25k )
—~ HTTP Wi, Netty A T ZFh 40 25 FIAAD 2% LA AT AL XX AN UM fo i . 18 11-2 FiEl 11-3
AAER T A= RN 2% HTTP iR F HTTP 1R (49 78 .
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HTTPIERIE -5 TREMHTTPIER
BETHTTPRILERES /
\ FullHttpRequest
HttpRequest HttpContent HttpContent LastHttpContent
7 X
HTTPContent& & 7 #1&, EEF&E LastHttpContentfRig TiZHTTPIEK
T ERE—E % MHitpContent &R 5 HEER, ARETES TEMIHTTP
KEMER

11-2  HTTP & RMAMEH

HTTPHE R Y — RSy SERLHTTPIRRL
BETHTTPRISLERER /
\ FullHttpResponse
HttpResponse HttpContent HttpContent LastHttpContent
1 X

HTTPContentfl & 7418, LastHttpContentfri2 TiZHT TPl KL

EETLTRE— AR, TEEEE T RKMAOHTTP

%/ HttpContent#f 4> KEER

11-3  HTTP N A9 4R AR 5>

e 112 FE 11-3 FrzR, —4> HTTP 35K/ 1 ] 68 i 2R 4Hn, JF HE B2 —
A~ LastHttpContent B/E N4, FullHttpRequest fil FullHttpResponse JH B &4
IREGTIIY, 3R T S BEAITERMIA N . B 26 BAY HTTP JHE (FullHttpRequest,
LastHttpContent DI 11-2 FFR/REGARLE ) #5817 HetpObject M,

e 11-2 REZI A2 1 Ab 3N A: B 26T B Y HTTP ffft a8 Fdm i as

= 11-2 HTTP f#I SRS S

EZ - I v
HttpRequestEncoder % HttpRequest, HttpContent fil LastHttpContent ¥4 B4 N
HttpResponseEncoder ¥ HttpResponse, HttpContent fll LastHttpContent B 4IS T
HttpRequestDecoder YRSy He tpRequest, HttpContent fll LastHttpContent 4 &,
HttpResponseDecoder Wi ffhg Ny Ht tpResponse, HttpContent fll LastHttpContent 45,
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RESyERA 112 1) HttpPipelineInitializer ZEE/R T8 HTTP RIS INBREY
FEZ AR — L A FESIERIA ChannelHandler #{#] ChannelPipeline '430

REGFEE 11-2 HMNHTTP i

public class HttpPipelinelInitializer extends ChannellInitializer<Channel> ({

private final boolean client;

public HttpPipelineInitializer (boolean client) {
this.client = client;

@Override WS WA
protected void initChannel (Channel ch) throws Exception { anRcﬂxnmeDecodﬂlJ
ChannelPipeline pipeline = ch.pipeline(); KPR [ AR 55 7% ey ) Jof
if (client) {
pipeline.addLast ("decoder", new HttpResponseDecoder());
pipeline.addLast ("encoder", new HttpRequestEncoder()); <
} else {
pipeline.addLast ("decoder", new HttpRequestDecoder()); <
pipeline.addLast ("encoder", new HttpResponseEncoder());
} ARk 55 2%, WIES N HitpResponseEncoder
} VA IA) 25 3t 325 1 1
} WSS #%, WIEIN HitpRequestDecoder
DIHaWOk B 2% P m ik

IR g, SN HetpRequestEncoder
VI Il 55 #% Rk 1K

11.2.2 EBEHTTPER

ff ChannelInitializer ¥ ChannelHandler %%l ChannelPipeline P 2ZJ5, K
A LAGEBEA H%F'Jﬂﬁ HttpObject {HE T o {HZHT HTTP MR AN S Al Haﬁ%%%‘éﬂ
B, HIARHER G ENPIE RS RN E . O T IHBRX U EBAESS , Netty $24E 7RG
e, bﬂUHg/\yﬁM%ﬁﬁj\/—\ﬁj\j FullHttpRequest #{F# FullHttpResponse jH &, Hid
XA, AR BRE B SR THE N

T B Bt Bk gz b, BT LA R — 2RI 4 T —> ChannelInbound-
Handler, FfPUXMEAEARBATIFR . HUTH R E R LI ORI T .

S AXF 3 shERESHLE DA ChannelPipeline PN 4h—/> ChannelHandler
BT A 11-3 R T A R —
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REFER 11-3 BHREHTTPHERRER

public class HttpAggregatorInitializer extends ChannelInitializer<Channel> {
private final boolean isClient;

public HttpAggregatorInitializer (boolean isClient) {
this.isClient = isClient;

}

@Override
protected void initChannel (Channel ch) throws Exception { TR P TR
ChannelPipeline pipeline = ch.pipeline(); e

if (isClient) { i HttpClientCodec

pipeline.addLast ("codec", new HttpClientCodec()); <—
} else {

pipeline.addLast ("codec", new HttpServerCodec()); .

} ISR 7, R

pipeline.addLast ("aggregator", Jin HttpServerCodec
new HttpObjectAggregator (512 * 1024));
} e R E /N 512 KB
} A% HttpObjectAggregator ¥/l

#l] ChannelPipeline

11.2.3 HTTP E45

MEH HTTP B, #ESO0F R R4 D RE LU 0] 58 22 s/ IME BRI RN, AR 48 2315 ok —
46 CPU R R FAFFeY, (HREE R e — MR, FRIEX T SCAREd k.
Netty A JE4E FIfit E45 324t T ChannelHandler 523, BA IR S24F gzip Ml deflate %
fith,
HTTP i&EKH K ERE R
& i ] ORI IR IR L3S BRI TRAR S S B X R MR FatE =0
GET /encrypted-area HTTP/1.1

Host: www.example.com
Accept-Encoding: gzip, deflate

RT, BETENE, REBEENESERBTHEXENEIE,
OS2 11-4 JBAR T — 1

REFE11-4 BHEEHTTPER

public class HttpCompressionInitializer extends ChannellInitializer<Channel> {
private final boolean isClient;

public HttpCompressionInitializer (boolean isClient) {
this.isClient = isClient;
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@Override
protected void initChannel (Channel ch) throws Exception {|{iffi & P NFE
ChannelPipeline pipeline = ch.pipeline(); MDHHpCHmHCOdeC

if (isClient) {
pipeline.addLast ("codec", new HttpClientCodec());

pipeline.addLast ("decompressor", R o, WEs
new HttpContentDecompressor()); 44 HﬁpCmﬁmﬂaxmnpewmﬂJ

} else { AEFHBR A IS5 AR R 25
pipeline.addLast ("codec", new HttpServerCodec()) ; <1

ISR MRS 2%, TR
Jin HttpServerCodec

pipeline.addLast ("compressor",
new HttpContentCompressor());

SSRGS, WIS HitpContentCompressor
RIEAEAE (ARESE )

E 48 B BAK
IRRIEAFANE JDK 6 iEERHRAE, BARBEEE JZib ( www.jcraft.com/jzlib/ ) FRAIZE
CLASSPATH o X R 48 Th e o
XF Maven, EARN0ATARHIN :
<dependency>
<groupId>com.jcraft</groupId>
<artifactId>jzlib</artifactId>

<version>1.1.3</version>
</dependency>

11.2.4 {ERAHTTPS

IR 11-5 B7~, JBH HTTPS HiE3W SslHandler /%] ChannelPipeline [
ChannelHandler &+,

HAEEiER 11-5 ERA HTTPS

public class HttpsCodecInitializer extends ChannelInitializer<Channel> {
private final SslContext context;
private final boolean isClient;

public HttpsCodecInitializer (SslContext context, boolean isClient) {

this.context = context;
this.isClient = isClient;
}
@Override
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% SsIHandler AN

ChannelPipeline pipeline = ch.pipeline();
ChannelPipeline ' LA

protected void initChannel (Channel ch) throws Exception {
SSLEngine engine = context.newEngine (ch.alloc());

pipeline.addFirst ("ssl", new SslHandler (engine)); {# F HTTPS
if (isClient) {
pipeline.addLast ("codec", new HttpClientCodec()) ; ﬁng@ﬁ%g;;ﬁﬁ%’gwkﬁ
belse { Jin HttpClientCodec
pipeline.addLast ("codec", new HttpServerCodec()) ;
} ARG 2%, G
} Jin HttpServerCodec

}

A AR R — MR RO F , EBH T Netty A9 2R 2= QPR AD B 2R AT FHAY
DEF R A —/ ChannelHandler ¥3/N%| ChannelPipeline H, fHn] LA —T5 520
fE, RIS XA E A D RE A REFE L

11.2.5 WebSocket

Netty £ 5T HTTP B9 IR T2 T HAL PG 7R B ) —Se i Se ik i Rt iy SO o
FEX—5, FATEARTT WebSocket ———FifE 2011 44 B TRAMES54 (1IETF ) FrifEfbny
s

WebSocketfiftilt | — M RIFFAERY R BEARICIZRYBML (HTTP ) & — R/ AR Y
THIFH], AR LTS % A BV AJAXHRME T — @R F iy, (HRBIRRA R H
HP I T R TR IR B Y o A A — ek 2l D B A (BRI E T
JEe A2 FR Y838 =2 1% o

WebSocket # 3t LA K B 9 S IR 3 1 X6 — ol S0 R0 il e Oy SR i i, AT B b
WebSocket#& it T “FE— A TCPIZE L 2L n] (A5 -+ 2545 WebSocket APT-+-+++ B
TR AR IR S5 7 22 [ Sl A Fe it T — R RHT TR " @

W2, WebSocket 752 7 i Fl IR 55 a4 Z [AIER (L T FLIE A s ey B8 A8 e . FRATASTRA D
R R Z Ry, HRERNTERN AR, 8B R SEIR T SCA % s, (HEMEC s
AJERIE T 5 WebSocket BLTE AT LU TARHAT =25 B 00 Bt , ARG 45+ .

Kl 11-4 251 T WebSocket PRSI —MEE . EX MR, @ FRE RS HTTP PrY
FHG, BEE BN WebSocket 3

BB AR A R P H 3 I F WebSocket BYSZHF, RTE RIS 4105 7 sin ol R 55 48
WebSocket ChannelHandler ¥filiE] ChannelPipeline f1, XN AMFEH WebSocket 5E X
FIFR A B REIA T B2 N 11-3 fif, WebSocketFrame RJ LAY A A B ik 5 4 il o .

D Comet FtE—FF: http:/en.wikipedia.org/wiki/Comet_%28programming%29.
@ RFC 6455, WebSocket FlMY, http:/tools.ietf.org/html/rfc6455.
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O ZEFHBEIHTTP (S) [EBR%SE
EPif (HTTP) & #EWebSocketiEF, FFHHIA BRFEF (HTTP)
MRS FRERE / MEFImERE

N /

HTTP

WebSocket
BF
& P MR%53%

WebSocket

@ EEHIFHREIWebSocket
11-4  WebSocket /4%

% 11-3 WebSocketFrame #!

% R 1 iR
BinaryWebSocketFrame b L L.l Ik
TextWebSocketFrame B SCAREE

ContinuationWebSocketFrame | ¥4EMWi: J&8 T —4> BinaryWebSocketFrame ¥ TextWeb-
SocketFrame [{J3CA I BH il ¥df

CloseWebSocketFrame FEHIM: —4> CLOSE &R . <M IR HY DL A 5% A TR A
PingWebSocketFrame FEHmi: iER—> PongWebSocketFrame
PongWebSocketFrame EHm: X PingWebSocketFrame i 3K 10 v

K Ry Netty £ B2 —Fh IR S5 aim AR A, BT AR LA T2 o5 ) it WebSocket IR 45 2 o 1045
WEH 11-6 BR T —MifiFHWebSocketServerProtocolHandler (A B R, XAt Fibh
WHEHART, LI 3 FifEfli——Close, PingflPong, TextMIBinaryREmiokt oxuliflidss
T—A4~ (HARSEBLR ) ChannelHandleriFf AL,

REBFH 11-6 7RSS [im T WebSocket

public class WebSocketServerInitializer extends ChannellInitializer<Channel>{
@Override
protected void initChannel (Channel ch) throws Exception {

@® KT WebSocket I P s ], 15 7% Netty YRS H T4 B 11 F : https://github.com/netty/netty/tree/4.1/
example/src/main/java/io/netty/example/http/websocketx/client.,
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ch.pipeline () .addLast ( FRFREREN

L koA new HttpServerCodec(), HttpRequest
3 5 R new HttpObjectAggregator (65536),
! I . new WebSocketServerProtocolHandler ("/websocket"), | TextFrameHandler ZbFi
éwebm?hﬂ ’ new TextFrameHandler (), TextWebSocketFrame
JpSEINEA new BinaryFrameHandler (),
3}2&3%33 new ContinuationFrameHandler()):;

} ContinuationFrameHandler Zb3 BinaryFrameHandler #b ¥

ContinuationWebSocketFrame BinaryWebSocketFrame

public static final class TextFrameHandler extends
SimpleChannelInboundHandler<TextWebSocketFrame> {
@Override
public void channelReadO (ChannelHandlerContext ctx,
TextWebSocketFrame msg) throws Exception ({
// Handle text frame

public static final class BinaryFrameHandler extends
SimpleChannelInboundHandler<BinaryWebSocketFrame> {
@Override
public void channelReadO (ChannelHandlerContext ctx,
BinaryWebSocketFrame msg) throws Exception {
// Handle binary frame

public static final class ContinuationFrameHandler extends
SimpleChannelInboundHandler<ContinuationWebSocketFrame> {
@Override
public void channelReadO (ChannelHandlerContext ctx,
ContinuationWebSocketFrame msg) throws Exception {
// Handle continuation frame

{&3F WebSocket
FHA WebSocket Rl e, REZER SslHandler fEASE— ChannelHandler JRANE]
ChannelPipeline i,

B RGIZ WA 12 5, IF—E RS WebSocket I JHFE T AT

N3 TR EZEER

FIHAETR IR, FRAOTETHEAREHTE Netty G432 1A 2 IS &5 FIAL PG AT HTTP 9227
HTTPS il WebSocket IYSZH 1o HERA RO BRI LS BT, X SEHOAR M ] LAGEAFUR A L
MR A4, FrLk, i3 T— &R T B e 25— A BT
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R 2 PR 12 D RGRR FE 36F T B IPBETCRE IR R B OR R BEY o fh T 2 — TR L AT 55
Netty fiH £t 7 LA ChannelHandler Si8l. % 11-4 451 T EANTAREA .

*= 11-4 BT REZELUKLEEA ChannelHandler

& W 1T
IdleStateHandler R N AR KR, B sk —/ IdleStateEvent FHft, ARG,

PRAT LLIE i £ /R ] ChannelInboundHandler HHH’E userEvent-
Triggered () JjiEkAb T Z IdleStateEvent Hif:
ReadTimeoutHandler WIRAETE 5E I IR ) B A 5 W BT AT (R Nl 2580, Tl — A Read-
TimeoutException Ff & XN ¥ Channel, #] ULl i &= 5 IR 1
ChannelHandler 9] exceptionCaught () Jj7iER&MN % Read-
TimeoutException

WriteTimeoutHandler | fIHi7E 48 1A K6 PO ¥ 45 FAT S R S N, MY Write-
TimeoutException {5 [ X M [ Channel , W] ULl i & 5 /R 1
ChannelHandler [f] exceptionCaught () JyiEfi% WriteTimeout—
Exception

EFRAUTANE B E LB 73 5 £ %) IdleStateHandler M, fRASIE IR 11-7 /R T4
ol FHIE B4 8O0 T B B AR Y i B YR, WARAE 60 B0 DA BRI R b AT i s
BATREanfar 5 2038 05 AR BAT MR, W0 56

RIEER 11-7 KiEDB

public class IdleStateHandlerInitializer extends ChannelInitializer<Channel>

{

@Override

protected void initChannel (Channel ch) throws Exception { IdleStateHandler ¥
¥—Heart-, ChannelPipeline pipeline = ch.pipeline(); TEWE fih & B A 1k —
beatHandler| pipeline.addLast ( /™ IdleStateEvent 44
SIE Chan- new IdleStateHandler (0, 0, 60, TimeUnit.SECONDS)) ;

ndpmemmr# pipeline.addLast (new HeartbeatHandler());

public static final class HeartbeatHandler
extends ChannelInboundHandlerAdapter ({
private static final ByteBuf HEARTBEAT SEQUENCE =

L FL AR
s Unpooled.unreleasableBuffer (Unpooled.copiedBuffer ( % A T,F
S userEvent- . BB
. N "HEARTBEAT", CharsetUtil.ISO_ 8859 1));
Triggered() }77%
VBB B
PIEGEUDBEHE. 0verride
public void userEventTriggered (ChannelHandlerContext ctx, SR OBRAE
Object evt) throws Exception { IHAE R LRI
if (evt instanceof IdleStateEvent) { Eﬂ’?élﬂlzﬁ?ﬁ

ctx.writeAndFlush (HEARTBEAT SEQUENCE.duplicate())
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.addListener (
ChannelFutureListener.CLOSE ON FAILURE);

} else {
super.userEventTriggered (ctx, evt); Z<£%IdbsuneEvent
} HF, FrLbEretkis
: 45 F —~ Channel-
} InboundHandler

}

XARBIER T Al ] IdlestateRandler ML SUR HIRENEE  JF HAEE
SR I 3 3 S AT R R TR B U

AR 60 BB B AT YRS, R4 IdleStateHandler@KF &l —4
IdleStateEvent K] fireUserEventTriggered () Jyik, HeartbeatHandler SZF
T userEventTriggered () 71, WX NIFIERKNE] IdleStateEvent Ff, BB AEL
BRH B, I HASIN—ASKEAE & S E IO S PA1125% 4% A9 Channel FutureListener@,

14 fFRET S EFOHIETRKEM MY

TR ] Netty Ad R, VR 2B 27 2R S A3 T A AT T BERY P . T — 10K
B Netty A& Btag Hl T Ab BIX L6377 5 Y S8

11.4.1 ETHRFRIHIL

AT 40 (delimited ) JHE PMUE R T4 ARG TH S804 TH BB (i % gk
St ) B FF ks 4 . FRRFCSCRYIE 2 LAPF 2B ( WISMTP, POP3 | IMAPL K Telnet” )
ERRIXFER o A, MR, A ALUEE WA M A ST AR TR AR
W, #F 11-5 HPEH A 2 AR RE TS B R SCnT LU B AT BARE (token ) JF51) 40 B AT 1
FE RIS SR

#*11-5 FTAEET SR FETKE YA R

& iR oo
DelimiterBasedFrameDecoder | fFEf b Fl /B0 40 Wl A A S HUME 0 FR AR 28
LineBasedFrameDecoder REET R (\n B \£\n) JhFa UMD EE . /MRS

#5t DelimiterBasedFrameDecoder H{l

B 11-5 s 1 AWt AT RSN e \n (I EFFHRATAT ) Jram 2 dnf gt B .

O A ke REC AT LATE IETF ARG E4RE] . SMTP 7E www.ietf.org/rfc/rfc2821.txt, POP3 7E www.ietf.
org/rfc/rfc1939.txt, IMAP 7 http://tools.ietf.org/html/rfc3501, Tfij Telnet 7E http://tools.ietf.org/search/rfc854
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FHW U]
ABC\r\nDEF\r\n ABC\r\n DEF\r\n
FHIR FE—Mibi EZ AN

B 11-5 HBTEF R

ACAE A 11-8 JB/n T Wfi[{#i ] LineBasedFrameDecoder RANIEE 11-5 Fin e

KIBEL 11-8 AEHITERS RN

public class LineBasedHandlerInitializer extends ChannelInitializer<Channel>

{

iZ Li -
@Override % LineBasedFrame

Decoder B ITFs
YT — Channel-

protected void initChannel (Channel ch) throws Exception {

ChannelPipeline pipeline = ch.pipeline();
pipeline.addlLast (new LineBasedFrameDecoder (64 * 1024)); InboundHandler
pipeline.addLast (new FrameHandler ());
} ¥/ FrameHandler
e

public static final class FrameHandler
extends SimpleChannelInboundHandler<ByteBuf> ({

@Override
public void channelReadO (ChannelHandlerContext ctx, T%)(Tfﬁﬁ\
ByteBuf msg) throws Exception ({ W f P 25

// Do something with the data extracted from the frame

}

WERARIEAEE IR TATRAFZ MR, IR AVRAT AL Jr 2Ufi ] Delimiter—
BasedFrameDecoder, HTEORARHER) MRS & B HATE BRI
X LRI AR SR SR A O RS T FR AT B D T B o 7R, FRATTHE A T A4 B
FLYE -
B AR — RPN, BT ATAE (\n) 2B
B WS — RIVRICRAL, B ICEAR AR AT b 5
B AN EIRE DS, SO — i 2 PR B H AR 2
FATHIT XA A 2 SRR a8 R 2 SCLATR 2
B Cmd——Hli (fvd ) BINEAFAETE ByteBuf 1, —4 ByteBuf fITH4FK, 5H—1
T2
B CmdDecoder
—> Cmd f5EH 5

MBHES T decode () IEHP P77, IFNERI N E
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B CmdHandler —— M CmdDecoder ZREUFALAY Cmd X4, FEX BT —2ekb3E

TR DL, FRATTRE S AT A X S g SO R
[ ChannelInitializer mER, H¥LSHNiXEe Channel InboundHandler 4234
#] ChannelPipeline {1,

IEAF ARV B 11-9 h TR BIRIRKE , XM sy CHE2Y J€ LineBasedFrame-

Decoder,

B CmdHandlerInitializer

{C70;EH 11-9 {EA ChannelInitializer ZIEAZALE

public class CmdHandlerInitializer extends ChannelInitializer<Channel> {
final byte SPACE = (byte)' ';

@Override SN CmdDecoder DA # HY
protected void initChannel (Channel ch) throws Exception { | Cmd %%, W EHALT
ChannelPipeline pipeline = ch.pipeline(); A~ ChannelnboundHandler

pipeline.addLast (new CmdDecoder (64 * 1024));
pipeline.addLast (new CmdHandler());

} %I CmdHandler A3
public static final class Cmd { AL Cmd X5
private final ByteBuf name; Cmd POJO
private final ByteBuf args;

public Cmd(ByteBuf name, ByteBuf args) {
this.name = name;
this.args = args;

}

public ByteBuf name () {
return name;

}

public ByteBuf args() {
return args;
}
}

public static final class CmdDecoder extends LineBasedFrameDecoder ({
public CmdDecoder (int maxLength) {
super (maxLength) ;
} M ByteBuf F4RHEUH
£ /v ya =Nee
eoverride 1T RAFIT 5 S i
protected Object decode (ChannelHandlerContext ctx, ByteBuf buffer)
throws Exception {

ByteBuf frame = (ByteBuf) super.decode(ctx, buffer);
if (f == 11 .
e WRGASPER AR A AR R
) T, DR [AT null HER AT 4 FR, HE RS
int index = frame.indexOf (frame.readerIndex(),
et ﬁfiij'ﬁ;giiriisesg)é;(iPéiz)éeaderInde (), index) i o
I ur: W I, . 1 I . X 1 X
’ ’ 7;;%‘, ¢
frame.slice(index + 1, frame.writerIndex())):; iﬁﬂl,ﬁﬁmﬁﬂf#ﬁﬂ
) HHTHI Cmd X4
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}

public static final class CmdHandler
extends SimpleChannelInboundHandler<Cmd> {
@Override
public void channelReadO (ChannelHandlerContext ctx, Cmd msg)

throws Exception {

// Do something with the command JhPRfEZ ChannelPipeline
) Cmd Xf%

11.4.2 EFRKEHIY

TR Y DI RE E AR B 2 AT 2 Y Sk B8k i SO, IS PR IR ) 3 B A5 SR i
BRI, VR 11-6 F1H T Netty e i F b BN R DS PR AR 25 o

*11-6 ATETKENMUHREDESE

& W 1T v
FixedLengthFrameDecoder SRR A P A 32 o K 35 5 1D Kot

LengthFieldBasedFrameDecoder AR 2 2 ot S B e R BEARL BRI 2% 7 BUA) I % B B K%
KEAEIE R HCh 1R E

11-6 /R T FixedLengthFrameDecoder [TNRE, HAEMER T LI E TWHKE N 8
T

RS T RS
3274 87 8 LES hE S
FIR AT 40, E|W8FTIK

11-6 FEREKEN 8 1Ay

PR 2o 2 il 2 05 20T SR R O AR EUE (LR M . O T AR BERCRRAZS (i, f<n]
LUffiff] LengthFieldBasedFrameDecoder, ‘B MLHF B M, SRS MBS IR R i
TR B 7L

B 11-7 s 17—, Hp R BAEWUH A RES 0 0, JFHAREEDS 2 515,

@ T BEEMI N PIBORUL, AT ZLR WU i K8, —— 5T
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fERGHET (145°745) fiEis)E (1294%)
K RKERIIE KEFIIE
0x000C | “HELLO. WORLD” “HELLO. WORLD"
KE 0x000C” (12) # RE12MFHE IRENHIIEL S T SERRAY
YRS T MR AT F TS BT ERHRE AR, BHTEELE

B 11-7 TR/ N GRad it kAT A E B

LengthFieldBasedFrameDecoder LT JLAN1E sRECE 2 £ 4 Fh & FE 14 3k BB T B 1
L R 11-10 R T UfHIEE 3 A-HK 250 91 maxFramelength., lengthrield-
Offset fll lengthFieldLength [UFTE PREL . FEIXANacr, Mol B B dmht 3] 1 i 4 14 i

8 FATH,

LHE;E8 11-10 {FHH LengthFieldBasedFrameDecoder f#f5 255 T 1< BRI 1HIY

i LengthFieldBasedFrameDecoder f#fi%4
MR B A BT R AT 8 A0 v AT R

public class LengthBasedInitializer extends ChannelInitializer<Channel> {
@Override
protected void initChannel (Channel ch) throws Exception {

ChannelPipeline pipeline = ch.pipeline();

pipeline.addLast ( <
new LengthFieldBasedFrameDecoder (64 * 1024, 0, 8));
pipeline.addLast (new FrameHandler());
} q—‘ SN FrameHandler
LA B

public static final class FrameHandler
extends SimpleChannelInboundHandler<ByteBuf> {
@Override
public void channelReadO (ChannelHandlerContext ctx,
ByteBuf msg) throws Exception ({
// Do something with the frame

| o

}

PREFEE LA ST Netty #2450, HT ZHFIREME i 48 E Ui A Ba A el E K (EER
BEF AR ) DUE X FE TS ﬁ%%um%%ﬂ%o%ﬁAkﬂ X SO At g 22 vk, A
RVFZ ) WLEMRTE B T ik ez —rr
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N5 BXEHR

PR R I 28 MR T REPE , AR Rl S AP HE AR v st 5 R B il 2 — MRk i, i 75
BRAEJRARRRZERY , B RME A S A 0B, B E RS e SE iR MIJFiE A Channel-
Future, MXFEAER, WERJBAAMFHE A, $06 NAFER IR . BT LATES KA
I, T B A U AL PR AT SR I R 18 U R I T O, XA Ol FENAFRIAER . ik
A1 R — DS NAES B R AT

TERA TSR (W 4.2 7)) M A, 4227 NIO AYZRHE DURRE, X ARHETN R 178 S0
T NZE S R SR sh BN I 28k ) S il /. I iYX — YRR A LR AE Netty 19R%.Corbr, BTLARH]
FEIF T e ZA R ] — A~ FileRegion #2ITHYSEHL, HAE Netty ) APT SCRH I E SO
I SRS DL SCHE R Channe 1 R A&k A SCIRIX R

ARAGFERA 11-11 JBs T it MFileInputStreamfl|@—/{-DefaultFileRegion, 3t
e HE AChannel®, MINHFHZHE DURHAE R A&H — > SCIF N2

KAEEE 11-11 {Ef] FileRegion FHMIXHRHAE

FileInputStream in = new FilelInputStream(file); ﬁ%% A
FileRegion region = new DefaultFileRegion ( i IS
in.getChannel(), 0, file.length()); FilelnputStream

Region, JHEM—1 EZOCHH 58 4
ChannelFutureListener KRB —Hr
public void operationComplete (ChannelFuture future) i) DefaultFileRegion
throws Exception ({
if (!future.isSuccess()) {

Throwable cause = future.cause();
// Do something ALFR I

channel.writeAndFlush (region) .addListener ( J%i%1% DefaultFile-
new ChannelFutureListener () {

@Override

}
}) i

AR G T SO S W B AR, A4S R e X e AT AT A B 7 5 2R s
MR G R B P AfE T, FTLU#H] ChunkedWriteHandler, B3¢ P5 KAV
Wi, XA FEOR RN AFHFE .

FohgE interface ChunkedInput<B>, HHZKEIZBE B & readChunk () 7R B
A Netty TUE TIZEA AT 4 D528, g 11-7 Thrdlih iy B8R T — 1Kl Chunked-
WriteHandler Zb¥AYANE K B BRI

fRIIE L 11-12 W] T ChunkedStream FHITE, B & Strb i i O SE I, R i92EAEH]
T—> File IK—> Ss1lContext #AT9:HIfk. 34 initChannel () JFEHIAMINT, EH5E

O FATEZEATLIA A i0.netty.channel. ChannelProgressivePromise JeSEHTARBUEHIUIERE . —F &1
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FHFT7RY ChannelHandler §£4]151ki% Channel
% 11-7 ChunkedInput BJSCIf

% W i T
ChunkedFile MO AE YRR, AR 6 AN S48 U1 s s R 5 e e i P
ChunkedNioFile fl ChunkedFile Kfl, HEZE{#f] T FileChannel
ChunkedStream M InputStream HFiZHALHINE
ChunkedNioStream | ) ReadableByteChannel HiZHiEH A&

*j Channel FPRELNTHEIHIMS, WriteStreamHandler f2B MR A S BI%L

BN

PEfEHN ChunkedStream B A, HIEIELHZ A2t Ss1Handler %,

R#LFEE 11-12 &/ ChunkedStream FHIXHHE

public class ChunkedWriteHandlerInitializer
extends ChannelInitializer<Channel> {
private final File file;
private final SslContext sslCtx;

public ChunkedWriteHandlerInitializer (File file, SslContext sslCtx) {
this.file = file;

this.sslCtx = sslCtx; :
} ¥ SslHandler Fm#| | | @M Chunked-

Lo WriteHandler
@Override ChannelPipeline g VIALFRAE Ny
protected void initChannel (Channel ch) throws Exception { ChunkedInput
ChannelPipeline pipeline = ch.pipeline(); (NGO E
pipeline.addLast (new SslHandler (sslCtx.newEngine(ch.alloc());
pipeline.addLast (new ChunkedWriteHandler());
pipeline.addLast (new WriteStreamHandler ()); — R ST
} T WriteStreamHandler
BETFIAS SCPEACHR

public final class WriteStreamHandler
extends ChannelInboundHandlerAdapter ({

@Override

public void channelActive (ChannelHandlerContext ctx) N .
throws Exception ({ é’]ﬁil’%}%_\dﬁ,
super.channelActive (ctx) ; Ch?nndAﬁnVeo
ctx.writeAndFlush ( 7?H$%ﬁiﬁﬁ
new ChunkedStream(new FileInputStream(file))); ChunkedInput

} B

}

EERHIN E#FE B ChunkedInput 523, 3% 7 ChannelPipeline draz i — A

ChunkedWriteHandler,

FEAT R, FRATTIHE T ey i o (50 A 2548 DU ok = b A% 4 SO, LA K An o] i o4 1]
ChunkedWriteHandler k5 KBIEIE M X AW E EH S OutOfMemoryError R . 7E
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—Ti, A TR AR LA P S1IE POJO 19755

16 LR

JDK ##ft T ObjectOutputStream fll ObjectInputStream, T i@t M4%t POJO K
TR R A AT R L RN BT 904k, 1% APL IEANE A%, 1 H AT LAl i FH AR S8 T
java.io.Serializable #HRX R, HEEMMREBLAZIEH SN . EX—TH, KAl
B 3 Netty AT IR A4

11.6.1 JDK F54

QSRR N PR B AN T ObjectOutputStreamflObject InputStreamfi it
PR RCH., I HHB RSO, ABAIDKIF IR & IERfY R V0 % 11-8 g T
Netty$2 {9 F T FIIDK AT HAAER T2

* 11-8  JDK oLt as
% ™ 1T v
CompatibleObjectDecoder® | FIffif] DK FFIMLAIAERE T Netty FIE AR 4T H R0 A ARHG 2%
CompatibleObjectEncoder Ffdi FH JIDK 5540 AEEE T Netty FEREFE Y A AT HAERE RO Zn il 2

ObjectDecoder T IDK Frilte e LRI B PSRRI R i o =5
B HAM RSN, e A TR At . 75 A R A AL
SIS ] Y

ObjectEncoder Fyg T IDK FRailfbz B A5 LHFP IR i I gt e s 4
BOA HARRI SRR, et U B suk. SIS
SIS ] Y

11.6.2 {# JBoss Marshalling i#1TE %4k

RAPRET LA A Mo AN, TR 4AJBoss Marshalling 2~ BFRAHAYES: . & HLIDK)FS
T2t 3 4%, i HAH N E¥% ., fEJBoss Marshalling’E 75 W3h 301 © FAYHEAR Fh X & X A
Xy

(D & Oracle K Java SE 3CE4 1) “JavaObject Serialization” 43 : http:/docs.oracle.com/javase/8/docs/technotes/
guides/serialization/,

@ XAKRELTE Netty 3.1 HIEF, HAFEET Netty 4.x H1: https://issues.jboss.org/browse/NETTY-136,
—FETE

® “About JBoss Marshalling”: www.jboss.org/jbossmarshalling,
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%113 TEHK ChannelHandler F14Ef2E52S

JBoss Marshalling & —# 5T 6 #) 5] 4L API, B4 4 T £ JDK 5514 API ¥ Fr & 3L
iF SR M, RMEE TS java.io.Serializable B AR K E AW, H i
T TUAF 6 T RRSBOA BRI H M, TR 69X AR 2 T A8 T FeE (e sh3 5
LS. R/EBERE, EMITAZATZH BT ) FITHKY,

Netty 181 2 11-9 FrR i P 4L s 4 /4D 25 %7 >4 Boss Marshalling 3244t 73785, 55—4136 %
i IDK PR . 38 4Lt TRk bERE, 3& B AId A TBoss Marshalling [
TCFET i —fd

% 11-9  JBoss Marshalling 47 #7525

& R i: T
CompatibleMarshallingDecoder 5 HA#i ] IDK FHAL R T SRS

CompatibleMarshallingEncoder

MarshallingDecoder
MarshallingEncoder

i& F T8 ] JBoss Marshalling [ s o 1% 220020 — o

ﬁ’

ARASVE B 11-13 JB/R T Wa{#if MarshallingDecoder fll MarshallingEncoder, [d)

JUFE H RS il B ChannelPipeline BT,

KALiER 11-13  {E/ JBoss Marshalling

public class MarshallingInitializer extends ChannelInitializer<Channel> {
private final MarshallerProvider marshallerProvider;
private final UnmarshallerProvider unmarshallerProvider;

public MarshallingInitializer(
UnmarshallerProvider unmarshallerProvider,
MarshallerProvider marshallerProvider) {
this.marshallerProvider = marshallerProvider;
this.unmarshallerProvider = unmarshallerProvider;

} SN MarshallingDecoder A
14 ByteBuf #4824 POJO

@Override
protected void initChannel (Channel channel) throws Exception ({

ChannelPipeline pipeline = channel.pipeline();
pipeline.addLast (new MarshallingDecoder (unmarshallerProvider)) ; <+
pipeline.addLast (new MarshallingEncoder (marshallerProvider)) ; <
pipeline.addLast (new ObjectHandler()); ﬁﬁﬁﬂhdmshaﬂing-
} #3J1 ObjectHandler, Encoder L% POJO
VI A PR30 Y S T #40 ByteBuf

public static final class ObjectHandler Serializable 2% POJO
extends SimpleChannelInboundHandler<Serializable> {
@Override
public void channelReadO (
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ChannelHandlerContext channelHandlerContext,
Serializable serializable) throws Exception ({
// Do something

11.6.3 i# i Protocol Buffers %14k

Netty/ ¥ 54k 55— Mo 7 282 F) FlProtocol Buffers "HIZmffin sy, & =&—FH Google/y
A AR, BEE SHIRAEFE A%, 7] LI Ehttps:/github.com/google/protobuff | JEAHS

Protocol Buffers LA —7f 8122 7 R0 7 20 250 AL A B 67 7 dm i LA K S i . B AV 20
MEHEFSE, B EREGEIEFMWIH, £ 11-10 JB/R T Netty 34HF protobuf AL
ChannelHandler ZCH,

% 11-10 Protobuf 4R fRFD 2

& W R
ProtobufDecoder 1 Fi| protobuf % V4 B BE4T il
ProtobufEncoder ¥ protobuf Xt 7H B 47 4wt
ProtobufVarint32FrameDecoder MR S A ) Google Protocol Buffers [ “Base 128 Varints” *

B Z T BUA S BT R ) ByteBuf
ProtobufVarint32LengthFieldPrepender ] ByteBuf Fiiii—4* Google Protocal Buffers [{J“ Base
128 Varints” B {12 5 B

a2l Google ] Protocol Buffers #mfid )& # 6 https://developers.google.com/protocol-buffers/docs/encoding..

EXBERNIER T, i protobuf AT W IFHA ChannelHandler %s/IF| Channel-
Pipeline 1, WIS 11-14 Fi7s.

REGFEE 11-14  {EH protobuf

public class ProtoBufInitializer extends ChannelInitializer<Channel> {
private final MessagelLite lite;

public ProtoBufInitializer (Messagelite lite) {
this.lite = lite;

} WS IN ProtobufVarint32FrameDecoder
)43 F it
@Override
protected void initChannel (Channel ch) throws Exception {
ChannelPipeline pipeline = ch.pipeline();

pipeline.addLast (new ProtobufVarint32FrameDecoder());

(D F X Protocol Buffers A 152% https://developers.google.com/protocol-buffers/?hl=zh.
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pipeline.addLast (new ProtobufEncoder()); @ -

pipeline.addLast (new ProtobufDecoder (lite)) ; ﬁﬁbDPﬂﬁObuﬂﬁmod;:w

pipeline.addLast (new ObjectHandler()); . . DIALFTE B gty
} AN Object- )

Handler LI4L | %S ProtobufDecoder

public static final class ObjectHandler FHAFAS T B DY YRS

extends SimpleChannelInboundHandler<Object> {

@Override

public void channelReadO (ChannelHandlerContext ctx, Object msg)
throws Exception {
// Do something with the object

}

TEX 1, AR T H Netty %1 TR & A il & B S RF A0SR B P 9 ARk 3t Fnife
JDK J¥%1)1k . JBoss Marshalling L1 }2 Google [ Protocol Buffers.

n1 s

Netty FE LAY 2 iS4 2L f2 4 Ff ChannelHandler AJ LI & A9 1, LASEBUAR R iz A4k
%, WA, BATREISIER . @Ay, Sawr 2 KBRS,

e SRR, AT 1 i LAYl Netty A9 APL SCRSR Bt 1 BEh4e 1A A9 2 i o

e —5h, AR 55 —Fh et PR ——WebSocket, BRI & I ABGIE Web [z IR
FPBOPERE L KM i o Netty 420 T /RS 2R T H., DUEURPGE | BAN A HI B 5 KA DIRE

@ HFTEAEL Y ProtobufEncoder ZHISII—HNY ProtobufVarint 32LengthFieldPrepender
PAGRHEHEMHC BEE R . —— AT
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POl £ Bip L

WebSocket SRy T4 Web I AR 1R e LA S o M T A 1) Sl 8 I 24
DL FRATTRE 8 A 25— TR BRI 75 91 1 R P SRR E Netty X BEATTIY 4 o

TESE 12 B, @A E—AN AT DATE 2200 U8 5 2 1 i =2 () 2R 47 52 B 38 £ 7 R
%, RBE X B ] WebSocket S XU B L i o VRSB 2F B W] £E 1R 1)
o AR TP 38 S AR I A 7 i S ST FF WebSocket RS, MM HTTP B s £ 4 £
WebSocket ¥ .

IEXTHE 13 FH Netty XF T H P BRI (UDP) S HF7, AL RS
= TERX—FE, RIS RS T 2 A SEBR PR R IR 55 AL AR 2 P i
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AEFTERE

B A Web #9154

B WebSocket #rX

B & F Netty #22 — /3 T WebSocket 8937 X = IR 52

HRA BRE Web FoAR B RRTHER , VR TTREREBEI “SIR Web™ SV, i Sk
A2 TR A7 S L PR PP (S 28, TS 2 kT AT s MR B AR B TR 2 1 4

I, ST R SR, i TR A BT R S B 45 R QoS ), RS 45
B AR 14 S A4 2 0 1 0 P B 858 . A TP 38R/ A 5 38 1t 15
ARt S B, DAt 25 T8 5 4 T 0y 5 P RS A B — B8 R 06 A T 1 bk O 10
S o T, — B

HUREZA T — 6T IER R 5 B Webl g “HE LRI, PR B H: 32 2 L)
PR B PRI PSRN T8 £ 455 TR A AU

SH Web AL AA R, B P AR OEH A A5 825 AR S I E 1
B, R B B A A 0 B R SRR 15 &R PRI R AT

M5 2, BORARH B S Web T BRI A2 D L2k, (R EH S AREA IR 17X L
PRI SRAHE IR . AR AR AT T8 1 WebSocket ® MM EIX AN 1] 132 4 i1 1 552
—

121 WehSocket {54t

WebSocket PSR SE A BFT BTN, B A Web 1 A9 XU Kl 14 5 T fit—4~4)

(D “Real-time Web Services Orchestration and Choreography”: http://ceur-ws.org/Vol-601/EOMAS10_paper13.pdf.
2 IETF RFC 6455, The WebSocket Protocol: http://tools.ietf.org/html/rfc6455,
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SERIATHIRR DR T 22, AR P i AN IR 55 A% 2 [ T AAEAE it 2 G iE B, Pk, Xl EioR
TR M AL BRI B E . (/8 HTMLS & 7 i APL I —3B43, R o i W4 AR B 4
Z#F T WebSocket., )

Netty X} T WebSocket [ 32 ¢ 00 & T Fr A IEZE M H AP (1 225080, I EZEAR ) T — AN iz
FHFR ok BB 2 1T B B2 o FNAE 8 Netty —#F, /R AT LLSE & ff HIZ R, i JE75
K ENMREY SN o FATRE S A — D JE T WebSocket Y S I I K N 72 e ok 8 7
X — R

122 FEA169 WehSocket ‘= Hil R A2

R T ks I AR F e B i SE T D aE , BT it ] WebSocket BIMACK SEH— > T3
SRR N PR, SRR AT BEAE Facebook FYSCAS T BIHBE R WA MAREE . oA PR 1 (i
A HI P Z B AT LA I AT A BE AR, IR — 2

12-1 Ui 70 IR 32 4 .

(1) B oAk —HE

(2) ZIH BB 3 Fir A HA 2 % 7 i

O =rmEEmEsE, 8 O B&EEAFEN

AR H— 5 © ik EHa B IE AR S
/ WebSocketS/
@ Hi there -
13 |- Hi there AR 455e
2 P |- Hi there

® Bt WebSocket TR EE
12-1 WebSocket & A2 F 245

IE AR ] e 2> FUYI A — AN 20 5 1) TARDT 2 T i AR ] AFIHAR A AR o £E7s
Bilrb, FRAPHE RSB 55 i, T P R Web DU DS RHZIIR 4 A9 B o IE AR AR
WAE3E TORILITH T AR, WebSocket b T 45 X FERI IR S5 25 1010 e
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123 &0 WehSocket 3z

1EMFRAE R HT TP EL Z HTTPS HM P # 81 WebSockethsf , Kf2xfdi F—FhFR 842 F VL
il DRI, d I WebSocketf i FHFE A LIHTTP/SHE N IT G, ARG HHATIHR . X AT+
VERAE RO 208 TR AR Y s BRI ReS RAETER ST, WAl RS R AR TR RE R
URLZ ) o

FATER IR PR T 2958« ARBEER Y URL DL /ws 258, IEAFRATH iz
WIHHH WebSocket; &M, RS54 HIEAR) HTTP/S, HEHEZCARAHRTENZIE, A%
AR 2> H] WebSocket #4784, [ 12-2 U T iZ M55 #w 25, —WIFE Netty H—+F, BH—
#H ChannelHandler SZH . TWATHSE T —Th, B TANEE HTTP L1 A WebSocket PR
HoREF, kel

O nxz=zr @ = EHTTPIER O DRERESE
(ERERR BT

AwsHIURI)
HTTP
] HTTPHY @) ARS3 22N L Z) it Sa/80
- B URIFGER, FEfEH
index.html
& P i AR 5538
© Rttt HwsBIURIGE
( Jus i, BamREEES
I Tt LIBWebSocketF2k
HTTP#piL
33 Web- 207 Mk
o {4 FIHTTPHMIHEAT
Socket i WebSocketH{E T
N Y
0O EIHEERZE, BRESE
15<4i@ it WebSocket &£ 1% iH S WebSockets

12-2 REHREE

12.3.1 E HTTPiEK

HoE, RAOTKSEIZACIE HTTP 15K 4L o 3X AR A T 1) W R = 0 S Fh e 2
%% P it R % T BRI I 0T . AREEYE R 12-1 451 T 3X ) HttpRequestHandler Xf R RS,
H¥P T SimpleChannelInboundHandler AN FullHttpRequest JHHE ., FFEIEEM

(D Mozilla JF & #& M4, “Protocol upgrade mechanism”: https://developer.mozilla.org/en-US/docs/HTTP/
Protocol_upgrade mechanism,
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=
=,

%8 12%F WebSocket

channelReadO0 () J7 ¥k SR W55 & AT H AR URL A /ws UK K.

R FO;EH 12-1 HTTPRequestHandler

public class HttpRequestHandler

extends SimpleChannelInboundHandler<FullHttpRequest> { %VE%Shnkahannd-
private final String wsUri; InboundHandler LR

private static final File INDEX;

static {
URL location = HttpRequestHandler.class
.getProtectionDomain ()
.getCodeSource () .getLocation() ;

try {
String path = location.toURI() + "index.html";
path = !path.contains("file:") ? path : path.substring(5);

INDEX = new File (path);
} catch (URISyntaxException e) {
throw new IllegalStateException (
"Unable to locate index.html", e);

public HttpRequestHandler (String wsUri) {

this.wsUri = wsUri; ﬂﬂﬁ%ﬁ%ﬁiT’VVebSOde
/ PR, NS A
@Override TV retain() 515 ),
public void channelReadO (ChannelHandlerContext ctx, I efda T —1
FullHttpRequest request) throws Exception { ChannellnboundHandler
if (wsUri.equalsIgnoreCase (request.getUri())) {
ctx.fireChannelRead (request.retain()); e’&bﬂgloo Continue
boelse d WERLATG HTTP
if (HttpHeaders.isl0OContinueExpected (request)) { 1.1 H3
sendl00Continue (ctx) ; :
}
RandomAccessFile file = new RandomAccessFile (INDEX, "r");
HttpResponse response = new DefaultHttpResponse ( BEHL
request.getProtocolVersion(), HttpResponseStatus.OK) ; index.html
response.headers () .set (
HttpHeaders.Names.CONTENT TYPE, [N .
"tezt/plain; charset:UTF—g"); ﬁﬂﬁ%@ﬁk]’k&m%ﬂwe,
boolean keepAlive = HttpHeaders.isKeepAlive (request); DU S HTTP
if (keepAlive) { KEL
response.headers () .set (
HttpHeaders.Names.CONTENT LENGTH, file.length());
response.headers () .set ( HttpHeaders.Names.CONNECTION,
HttpHeaders.Values.KEEP ALIVE); % HttpResponse
) CEIE IRk
ctx.write (response);
if (ctx.pipeline() .get(SslHandler.class) == null) {
ctx.write (new DefaultFileRegion ( 4 index.html
file.getChannel(), 0, file.length())):; =R gab

} else {
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: ctx.write (new ChunkedNioFile (file.getChannel())); G’EilamanCmnan
s S

ChannelFuture future = ctx.writeAndFlush ( }?ﬂ#ﬁ]ﬁiﬁUﬂyﬁ
LastHttpContent .EMPTY LAST CONTENT) ;

if (l!keepAlive) { gt .
future.addListener (ChannelFutureListener.CLOSE) ; ﬂﬂﬁi&fﬁiﬁﬁikeq}ahve,

} M 7E B A 58 UG G

} Channel

}

private static void sendl00Continue (ChannelHandlerContext ctx) {
FullHttpResponse response = new DefaultFullHttpResponse (
HttpVersion.HTTP 1 1, HttpResponseStatus.CONTINUE) ;
ctx.writeAndFlush (response) ;

}

@Override

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

}

A% HTTP iRF5 1) 7 #bhilky /ws ) URI, A4 HttpRequestHandler ¥ FullHttp-
Request X1 ] retain () Jyik, I3 fireChannelRead (msq) K EH AL T —
4~ ChannelInboundHandler@.,Z AT retain () Jrik, 2R NP A channelRead ()
TEENZR, BRI FullHttpRequest X4 Y release () LRI BB, (S0
FRATIEEE 6 Xt T SimpleChannel InboundHandler MY, )

WMRE P A% T HTTP 1.1 9§ HTTP k{5 Expect: 100-continue, A4 Http-
RequestHandler ¥42& % —4 100 Continue @i, 7Fi% HTTP k{5 ik B2 )5, Http-
RequestHandler ¥ 45 [n]—4> HttpResponse @ % ' ¥ijo XA J&—4 FullHttp-
Response, Py e HIEmN ) — 00, A, XBEWALRN writeAndFlush () Jrik,
TELE AR A 2R H

WEIRATZ NS FELS, 20 Ll index. . html @M INAEFEEF] DefaultFile-
Region HRIKFIRAERCE . ¥ S FI P8 DURFH R #EA T N A 9185 o i, URAT ARG A — T,
B SslHandler f£4E -7 ChannelPipeline th, &M, /KA LI#i ] ChunkedNioFile,

HttpRequestHandler ¥E—/> LastHttpContent@:Fric N UL, WK EIH
3R keep-alive@, JB4 HttpRequestHandler 43/l —/> ChannelFuturelistener
I JE— 5 HEER ChannelFuture, Jf G MAIIZIE R AEX B, RK I ] writeAndFlush ()
T LAl A Z S AT

IR AR TR IR S5 25 28— 04y, B BRAERAY HTTP SR AR N, #21ok, 3K
TR b FRAR i 52 BRI IH B 1) WebSocket T,
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WEBSOCKET i WebSocket it # 77 X2 i3, & —WiR&M By —#5. — Ty H &
LAEV S,
12.3.2 4AbIE WebSocket 1

i IETF &A% WebSocket RFC, & (I~ 6 Filii, Netty A EA 14 FEBIR AL T—4~ POJO SZEK
2 12-1 5 T e R IR T e .

% 12-1 WebSocketFrame JyH!

% B R
BinaryWebSocketFrame AT R BE
TextWebSocketFrame AT XA

ContinuationWebSocketFrame | 14T F—/{ BinaryWebSocketFrame 8} TextWebSocket—
Frame f{3CASE ol — ik £

CloseWebSocketFrame IR —> CLOSE 3K, A0 — /MR RAR A AL AN 5 P A Ji A
PingWebSocketFrame 1R fEH—> PongWebSocketFrame
PongWebSocketFrame VEN—AFFT PingWebSocketFrame ({4 k& i%

FRATAIIN IR IR oAy e T T LA i 2l

B CloseWebSocketFrame;

B PingWebSocketFrame;

B PongWebSocketFrame;

B TextWebSocketFrame,

TextWebSocketFrame JEIRAIME—EIETR EALHMIZER, A T4F4 WebSocket RFC,
Netty $#&it T WebSocketServerProtocolHandler SRANHHAMZE Y A,

OISR 12-2 /R T AT TALBE TextWebSocketFrame i) Channel InboundHandler,
HibH5{EE R ChannelGroup HEREITA 1H S WebSocket 4%

RILFER 12-2  AIBTAM

¥"J# SimpleChannellnboundHandler,

AL FE TextWebSocketFrame JH B,
public class TextWebSocketFrameHandler

extends SimpleChannelInboundHandler<TextWebSocketFrame> {

private final ChannelGroup group;

public TextWebSocketFrameHandler (ChannelGroup group) {
this.group = group;
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@Override

public void userEventTriggered (ChannelHandlerContext ctx, < E§E§lwaEvmﬁTﬁggm€dO

WP (?bject evt) throws Exception { FrE AR ) X

FoRIBTE if (evt == WebSocketServerProtocolHandler

. WA .ServerHandshakeStateEvent . HANDSHAKE COMPLETE) { WHTA O &N

C ’ \ﬁ lin —> ctx.pipeline().remove (HttpRequestHandler.class); WebSocket 2 1T

EP*ZB; Ip; © group.writeAndFlush (new TextWebSocketFrame ( % P 2R F T

R /E{ ;) "Client " + ctx.channel() + " joined"));

equestHandler,
L group.add(ctx.channel());

B AL | else | $H) WebSocket Channel

Bl E T A . N3] ChannelGroup H, LA
S super.userEventTriggered (ctx, evt); ey -

HTTP AT } BB AT LA T A T R,

}

@Override

HIME RS, R
‘E'E % ChannelGroup T H
BAZSUEP IR

public void channelReadO (ChannelHandlerContext ctx,
TextWebSocketFrame msg) throws Exception ({

group.writeAndFlush (msg.retain());

}

TextWebSocketFrameHandler HAE—HIEH /DET T, MHAHE ) WA WebSocket
BTN ZE@, ERHEdE AR5 ChannelGroup HYifT Channel i i
AOLERNE P, N5 ERHEX M Channel A AFiZ ChannelGroup 1@,

IMHRZEWR| T TextWebSocketFrame ji45€@, TextWebSocketFrameHandler ¥ H
TextWebSocketFrame V& LAY retain () &, 3] writeAndFlush () FEEREK TIE
fiZy ChannelGroup, LIETAELIEHER WebSocket Channel #RBHHZILE]E .

MZH—FE, XT retain () JEMTAHRLTRY, PN channelRead0 () J7iZik I,
TextWebSocketFrame 7| HIHECH 2 as/b o th T I RIERE 210, HIL, writeAnd-
Flush () JjI%AIE437E channelRead0 () JrikiRFIZ S92, T H E4X A GEI— e &k
BGOETNES

A Netty FEPIFRACIR TR 539 N TIRE, B LAIRAETE) T ME— R AR S 2 A R Rl
[ Channel #JiH{kH ChannelPipeline, MY, FMTKFHE—1 ChannelInitializer,

12.3.3 #1#a4k ChannelPipeline

EUIRE 22 I8, T4 Channeliandler %] ChannelPipeline i, fiJE
T ChannellInitializer, JF5ZH T initChannel () J5i:, UG 12-3 B T HILA R
i) ChatServerInitializer RftHd,
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R#B;5%4 12-3 #J%44L ChannelPipeline

public class ChatServerInitializer extends ChannelInitializer<Channel> {
private final ChannelGroup group; P JE T Channelnitializer

public ChatServerInitializer (ChannelGroup group) {
this.group = group;

} AR B

@Override ChannelHanéler.(ﬁT?j][l

protected void initChannel (Channel ch) throws Exception { §UChannquwhnqu
ChannelPipeline pipeline = ch.pipeline();

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

}

XFF initChannel () FEERET, WL A UFER ChannelHandler ik BiZgiE
WY Channel [ ChannelPipeline, 3t ChannelHandler UJ A4 B BHRTEER gk o 45
TR 122,

& 12-2 ET WebSocket Bl Xfr 5% 2&H ChannelHandler

ChannelHandler T
HttpServerCodec P75 RS HttpRequest, HttpContent fll LastHttp—

Content, 3} HttpRequest, HttpContent F1 Last-
HttpContent it N

ChunkedWriteHandler BAN— N XHERIAS
HttpObjectAggregator ¥ — HttpMessage FIFRFEE R % > HttpContent &

SNELAS FullHttpRequest B3 FullHttpResponse(EX
T B SR RAE B RIE RS . ZRTRAZ)E,
ChannelPipeline H1fJ F—/ ChannelHandler 4 H <>

W B 52 B HTTP i K 50 B
HttpRequestHandler IbFE FullHttpRequest (ABLER K% /ws URI BiER)

WebSocketServerProtocolHandler | %M WebSocket FyuIE R, 4bHE WebSocket FFZiEF.
PingWebSocketFrame ., PongWebSocketFrame #l
CloseWebSocketFrame

TextWebSocketFrameHandler IbH TextWebSocketFrame FliE T 58 l FH 4

Netty [/Y) WebSocketServerProtocolHandler ZMFR T g LA HERY WebSocket Mzl
KALIRTAL B T, IR A7) ChannelHandler ¥<3g#fiiF] ChannelPipeline
t, MIAREE A2 ChannelHand ler MG 2SHRERR .
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WebSocket MY T ZHiHY ChannelPipeline HPIRASMIE 12-3 PR, XACFE T RIRIgE
ChatServerInitializer #¥Ji5fLZJ5H ChannelPipeline,

ChannelPipeline
WebSocket Text
Http Http Http Http
. Server WebSocket

Request Response Object Request

Protocol Frame
Decoder Encoder Aggregator Handler

Handler Handler

12-3 WebSocket MY FR ZAIAY ChannelPipeline

4 WebSocket PMY T4k 5E )82 )5, WebSocketServerProtocolHandler ¥l Http-
RequestDecoder #ily WebSocketFrameDecoder, ! HttpResponseEncoder F#t i
WebSocketFrameEncoder, T HERRRAA, EATBIRIEM B WebSocket # 4T E By
ChannelHandler, XWMaHE THE 12-3 fi/cf) HttpObjectAggregator fll HttpRequest—
Handler,

Bl 12-4 JE/R T I LEEAESE N Z S Y ChannelPipeline, fF B{E AL, Netty H A SCHF 4
WA ) WebSocketthil, BEATTEENFRA H OB, Netty$ R o (X BN N
2 IR RA C, B BhH B I A [ WebSocket FrameDecoder fiWebSocket -

FrameEncoder,

ChannelPipeline
WebSocket WebSocket WebSocket Text
Frame Frame Server WebSocket
Decoder Encoder Protocol Frame
13 13 Handler Handler

& 12-4 WebSocket il FHEK Mz FH ChannelPipeline

1234 35|&

XEPEE R B — 25 T %Ik S 4%, JF4%% ChatServerInitializer BfUIS, X
i ChatServer ZRA0H, WALIEEA 12-4 FiiR,

RTLER 12-4 5| 2RREEE

public class ChatServer {

@ 1EXMETH, T HBREAS T T 13 AAY WebSocket B, FrLAEI T R WebSocket FrameDecoderl3
Fl WebSocketFrameEncoderl3,
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%8 12%F WebSocket

private final ChannelGroup channelGroup =

new DefaultChannelGroup (ImmediateEventExecutor.INSTANCE) ;
A1/ DefaultChannelGroup

WA T C a3
WebSocket Channel

private final EventLoopGroup group = new NioEventLoopGroup () ;

private Channel channel;

public ChannelFuture start (InetSocketAddress address) {
ServerBootstrap bootstrap = new ServerBootstrap();
bootstrap.group (group)
.channel (NioServerSocketChannel.class) %IE%H&§§%%
.childHandler (createInitializer (channelGroup)) ;
ChannelFuture future = bootstrap.bind(address);
future.syncUninterruptibly () ;
channel = future.channel();

return future;

protected ChannelInitializer<Channel> createlInitializer (
ChannelGroup group) {

return new ChatServerInitializer (group); ﬁﬁ%
} ChatServerlnitializer

public void destroy() {
if (channel != null) {

AbBRfR 55 AR AT, I
BRI B BEIR

channel.close();
}
channelGroup.close () ;

group.shutdownGracefully () ;

public static void main(String[] args) throws Exception {
if (args.length != 1) {
System.err.println ("Please give port as argument");
System.exit (1) ;
}
int port = Integer.parselnt (args[0]);
final ChatServer endpoint = new ChatServer();
ChannelFuture future = endpoint.start(
new InetSocketAddress (port));
Runtime.getRuntime () .addShutdownHook (new Thread() {
@Override
public void run() {

endpoint.destroy () ;

)i

future.channel () .closeFuture () .syncUninterruptibly () ;
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}
XHLTE IR TIZBFE P AL . BUELEFA R EIE .

124 WMikizRARRF

FIs¢ chapterl2 "PRREUIHEE TR ZHDRME IS T2 IR S S m A S, (R
PRIEBA B ESFVRIELHE Apache Maven TEN YT AL, 2 UL5S 2 BErb i . )
FA TR R T A Maven i A AL RIS SR 55 2% -

mvn -PChatServer clean package exec:exec

T HSCAF pom. xml FEBCEATENGH 9999 LR Bflss & . AR EMIA RIS, A LGS
ISR SCIF R BLAME, S —A> system RMRITERHTES

mvn -PChatServer -Dport=1111 clean package exec:exec

FRRE 5 12-5 JR 1% BB (TR ZMTEEuMBR T ).

RDFEER 12-5 ZRiFFHIEIT ChatServer

$ mvn -PChatServer clean package exec:exec

[INFO] Scanning for projects...

[INFO]

[INFO] —mm oo oo o e o
[INFO] Building ChatServer 1.0-SNAPSHOT

[INFO] ———mm e e o o o
[INFO]

[INFO] --- maven-jar-plugin:2.4:jar (default-jar) @ netty-in-action ---
[INFO] Building jar: target/chat-server-1.0-SNAPSHOT.jar

[INFO]

[INFO] --- exec-maven-plugin:1.2.1l:exec (default-cli) @ chat-server ---

Starting ChatServer on port 9999

PRI K ORI Y #SFE ) http:/localhost:9999 S35 [R13Z 1N FHARFF . 12-5 /R T HAE
Chrome W/ ¥E#%H AT UL,

BRI ER TR OGBS0 R P o 35— P it (L i R 20, 5 A% P i
UZ3E 5L G Y Chrome W WE48 AT 17 T HIER M . RESEER], WA mil AL TIHE,
It HAANH B BN TE A B P 5

XN EH R B, R T WebSocket AT 7ED b 2% b S B S A
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s://localhost:8080/ws

connected
Client [id: ©x@2e5f2c3, /127.0.0.1:43872 =>
/127.0.0.1:8080] joined
hello
well, hello to you too!
Enter a message below to send |50 this is WebSockets huh?
Yup, pretty exciting right?
I L§EEQJ Certainly is!

Connect

AR

1k pmdiConnecti# 4l -
245 —EIEEE, BRI BOF Bt Send e . S IR S5 2% A BG4 th B e
Loghf4}, #n] DIBRUL LR 2 MM .-

Elements Resources Network Sources Timeline Profiles Audits | Console |
WEUSENU{ Well, Nello o you toor )

undefined

well, hello to you too!

So this is WebSockets huh?

ws.send('Yup, pretty exciting right?')

undefined

Yup, pretty exciting right?

Certainly is!

v

& 12-5 £F WebSocket iy ChatServer FJER

.

A AT NS

FEESAEAR SR, R AR YU S BRI SS Ssn . fH Netty, XA —
4~ Ss1Handler ¥§MNF] ChannelPipeline H, JRACE TR, (CASIEH 12-6 &R 1 Wfalil
Y RIRA T ChatServerInitializer SEAIE—1 SecureChatServerInitializer DI5¢
XK

A58 12-6 4 ChannelPipeline NNz

public class SecureChatServerInitializer extends ChatServerInitializer {
private final SslContext context; .
4 ChatServerlnitializer
public SecureChatServerInitializer (ChannelGroup group, PLas s
SslContext context) {
super (group) ;
this.context = context;

@Override WA
protected void initChannel (Channel ch) throws Exception { inﬁChanneK)jfﬁﬁ
super.initChannel (ch) ;
SSLEng.ine engine = context.newEngine (ch.alloc());
engine.setUseClientMode (false) ;
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ch.pipeline() .addFirst (new SslHandler (engine)); .
¥ SslHandler #sJm3

} ChannelPipeline

G —EE# Chat Server LIififf] SecureChatServerInitializer, LM#7E Channel-
Pipeline %% Ss1Handler, X5 T HAUCHEIEE 12-7 /R SecureChatServer,

RE3;FE 12-7 [6 ChatServer FHNME

public class SecureChatServer extends ChatServer {

private final SslContext context; SecureChatServer /i

ChatServer DL 25 01%
public SecureChatServer (SslContext context) {

this.context = context;

}

@Override

protected ChannelInitializer<Channel> createInitializer(
ChannelGroup group) {
return new SecureChatServerInitializer (group, context);

: I i R
SecureChatServer-
public static void main(String[] args) throws Exception { Initializer LU FHINEE
if (args.length != 1) {

System.err.println("Please give port as argument");
System.exit (1) ;
}
int port = Integer.parselnt (args[0]);
SelfSignedCertificate cert = new SelfSignedCertificate();
SslContext context = SslContext.newServerContext (
cert.certificate(), cert.privateKey());

final SecureChatServer endpoint = new SecureChatServer (context);
ChannelFuture future = endpoint.start (new InetSocketAddress (port));
Runtime.getRuntime () .addShutdownHook (new Thread() {

@Override

public void run() {

endpoint.destroy();

}
b
future.channel () .closeFuture () .syncUninterruptibly () ;

}
B T A B M i ] SSL/TLS N i ZA 43K . M Z §ir—#4%, il LA# ] Apache Maven
Kz ATz R, WS B 12-8 Fivn . BB AT Frifs 9K .

A5 12-8 23 SecureChatServer

$ mvn -PSecureChatServer clean package exec:exec

[INFO] Scanning for projects...

[INFO]

[INFO] mmm oo o oo e
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[INFO]
[INFO]
[INFO]
[INFO]
[INFO]
[INFO]
[INFO]
S

%8 12%F WebSocket

Building ChatServer 1.0-SNAPSHOT
--- maven-jar-plugin:2.4:jar (default-jar) @ netty-in-action ---

Building jar: target/chat-server-1.0-SNAPSHOT.jar

--- exec-maven-plugin:1.2.l:exec (default-cli) @ chat-server ---

tarting SecureChatServer on port 9999

BAE  /R(E ] LM SecureChatServer ) HTTPS URL Hbdik https://localhost:9999 1517 'E T

125 /&

TEA T, R4 2] T dnfaffdi i Netty 1) WebSocket SEFLREEFE Web W FHFR 7 H 19 2 5000 o
FAVE D TSR EE ISR, IE TARAT BE B 20 A —Le BRI, S AN AT RRAE AT B
THEREF WebSocket, {HIR/RTEELEMTHLINIRS], BT T Web HRM—PDEHEVEE,
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F 135 i1 UDP ) HRSEE

AEFENE
B UDP#i

B —ANTH LR

FIEATA Lk, ARET WL 28 R 2 X AR ] T 3 TR B, ITCP, fEARE Y, K
TP AR E RO — N JC R DB T P Bl X (UDP) b, Bl I7ErERE Z e H 29 H
AE A8 —E B BRI BLT s

FAPRE 2 B etttk UDP (Rl R RBRME . FEX 25, FRATPRAMIRAS T (47 il b A
Fe, HOREER NI ] UDP 1) HEBET o BRATTIE 2 B — A s Al — A A e R A ERAE DAy )
I EA% N POJO. fEARTRLT R, (RFRERETE A C A AR ] UDP.

131 UDP R)ERLAR

TE (6] e 4 A A5 4 (A TCP ) 45 BT A 190 268 3 o5 2 1) S B RO T, 7R e ) A i Jo 0T Y
A PP AT SE AT B A, A RRds, A PR, M2 T, fERRT UDP ARG
BRI R AERX RS, JFHSMNMEE (—4 UDP Kkl ) #E—1H
TR 2 BT

HAh, UDP HBA TCP RILUGEHLE], Hrh 1 AR AN E N B 6L, A B
TR ELR WA IR T BT

WAL, TCP ERBITHREG, Hrh—R I P H B ST ERsh. M,
UDP WL FAEMRAA H A —BHIE o ARICEALE B R LU OB 25 EA T8 H #h, 58
AENRBIA ARERS R R e T B .

UDP#3X $675 11 7] RE 2 LEARESE 2™ H 1 R BRI, [H2 B TR 1o &2 L TCPHUIR 4

@O BAARHET UDP PRz — 24 k5 (DNS ), HoK 58 4 RAE B2 PRI R0 /Y 1P ik
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% BRI BB S SRHL 0T ASHSC 2R 1. 548, UDPALE A MRS AR AL Mk
AR B EKR OB FTRIT, (T AL AR SAL 455 RO B

132 UDPJ &

BIHHTA I, AT B0 R AR — R 48 Rmiat, & O RRH s —
A P — Py Stk PR PR ) B — A IO 28 T A T ) 3242 4 DM SORN DG F DR SCHR S X AR

UDP $& 8t 1 i) Z2 MO K 18 0 B R B M fi

B SRR POE S LA

BRI (E TR ) R L

AT TR s {91 O R 3 ek A ik BB A A ) — 1 T 245 ) O A LT R Wi 4 9 JEOR R
UDP J I o SAtl, BA PRFEE IR IR I 32 B 4 ik i & W) 26 ithik 255.255.255.255,
SR B A ML BAAG SHOE M A MM 4% (0.0.0.0) ERTA ML, AP h
B R i FA R 45

TR, BATRIHEIZN IR Bt

13.3 UDP RHIR AR

FATH R IR AT T — 3, e 2idid UDP {84 —47 R — MR 2 —1
R o WRVRAEE UNIX AR RS, ARATRE AR BN IEARIER syslog SEHIREFF 19—
ERFELAIRA . UDP EHIEA TIRXARRINRLT , b5 183 H SR B C 2t (e 7
SRS, NI, /R ER H BB — P T2 il DR 1esh, i A Pt s fit 1k
HANE A = AL B R B A RE T

BT B AREIWE? Jl L UDP J#, H s i o i A 48 5 13 LR sh— Wiy
AT LRI — e a2l H ST B . W 2R, IR AT R Mt ok T TER)
T, WAL IR I A T UDP )R RN 2 — . TR
R, B Al AR A AR, PR ENTREITE BN TR IR L.

ZW/ATEIRIN KT syslog EAH N ARFRE 2B IENRAATABES: —DEFHFHH

g5 B A E 4, TS AP smEATIT A el

B 13-1 s TR RGN — DR POIE, i — 58 DL — s 2
Ao JREERIEUT TN AR BL, ey, Wi UDP eV —A I R T

@ T UDP WML —Se T S AL fa st T REANTERLIERE A, 4 Quic. Aeron Al UDT, ——iF# i
@ 2L http://en.wikipedia.org/wiki/Unicast.
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@O rEE MR ERS
© iEiTUDP B E

\ W
| crmE | /

. s N\
HE AR R E 2l $#F HELae
YT 0 Un W
UDP{H & UDPH A UDPii & UDPi &

© =HERBRBrFERREENNE
E 131 TERSHR

A BAE 1% UDP S H_L W A9 0 A e AR 2 i s TH R

N TR, BATEA LN AR GRS IAIE . BiksiE . (B2, ZmA
DX LE I REFF AT HSCO — A . al A0 SR P L AN o

TE T =1, AT ERTTZ) & R BT LA S By

134 i#H 2 POJO: LogEvent

TR AL BN IR, Bdleid i i POJO 27w, BR 1 Sibr LRI E A, Hibn] LI ST
BRI R XN R, BA R SAUTH BRI B, I o Tk A T HE
3P, FrUBATR EFR N LogEvent . ARSI 13-1 J&7R TIXMAETHLE POJO FTEARTE B o

KF;FEE 13-1 LogEvent jHE

public final class LogEvent {
public static final byte SEPARATOR = (byte) ':';
private final InetSocketAddress source;
private final String logfile;
private final String msg;
private final long received; QJ FHTAL T B
public LogEvent (String logfile, String msg) {
this(null, -1, logfile, msg);

) FITH AT
Nz
public LogEvent (InetSocketAddress source, long received, *ingﬁgy

String logfile, String msg) {
this.source = source;
this.logfile = logfile;
this.msg = msg;

this.received = received;

F|EHXSR hyinxiaoyu(hyinxiaoyu@gmail.com) £ ZEEhFiY



180 ¥13%F {£FH UDP I &4

}

t H §
return souree VR InetSocketAddress

} S [FFF 434 9 LogEvent
public String getLogfile() { 19 B SO 45 PR
return logfile;

public InetSocketAddress getSource() { I L’)’Z@Zﬁl’é LogEvent E’J

}
public String getMsg() { <’J IR
return msg;
} QJ IR A2 LogEvent
P ]

public long getReceivedTimestamp () {
return received;
}
}

S SCIF TSR, FATE AT ASC BN R #2581 7575, BATROIEH
TAmbSFIfE4r LogEvent {1 ELAY Netty HEZLE

185 REBE

Netty #4E T K9k 73 UDP RSS2 13-1 F1H T IRA PR 2 ) =21
HEBAL M Channel 2571,

& 131 FEI BEERR Netty B9 UDP X3

& W oo’
interface AddressedEnvelope EX—PMHEE, HadTH - MNMEEFHER
<M, A extends SocketAddress> LR E N, M 2R EaRA, A2
extends ReferenceCounted R
class DefaultAddressedEnvelope AT interface AddressedEnvelope
<M, A extends SocketAddress> BRI S
implements AddressedEnvelope<M, A>
class DatagramPacket P BT DefaultAddressedEnvelope DM
extends DefaultAddressedEnvelope ] ByteBuf {£R74 B HIE 255

<ByteBuf, InetSocketAddress>
implements ByteBufHolder

interface DatagramChannel ¥ T Netty [ Channel 4% LI+ UDP [(]
extends Channel EA kgl

class NioDatagramChannnel ENT —ANBE8 K ik MNP Addressed-
extends AbstractNioMessageChannel Envelope %4 B[] Channel 27

implements DatagramChannel
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Netty i) DatagramPacket Z—A~RHHHE ALY, DatagramChannel SCELE R AT
PR RUETE . ST ERNTERTAZE b G, B & THCE (FIMTER &R ) ik
AR B A R A £

204 LogEvent JHEf# N DatagramPacket, FRATIH E— 1 gmbdas. (HEBA LEM
LI RRMERNTH OB, FATE & Netty ) MessageToMessageEncoder, R4 10 FEHI
11 wErh R Ie &2 1.

Pl 13-2 JErRs TIELE) kI 3 A HERH, DRkl E— D% T DatagramPacket

314

R AEXHHRENKE
Logfile /
— A
JMar 24 21:00:38 dev-linux dnclient: DHCPREQUEST of ...| "Datagrampacketi
I A1 RE—WAEEE
|Mar 24 21:00:38 dev-linux dhclient: DHCPACK of | /
|
|Mar 24 21:00:38 dev-linux dhclient: bound to. I A
T DatagramPacket

Mar 24 21:00:38 dev-linux dhclient:
DHCPREQUEST of ...

Y

DatagramPacket

Mar 24 21:00:38 dev-linux dhclient:
DHCPACK of ...

¥
DatagramPacket

Mar 24 21:00:38 dev-linux dhclient:
bound to 192.168.0. ...

& 13-2 3J8id DatagramPacket XZEMHEEEE

K 13-3 23 Ti% LogEventBroadcaster [f) ChannelPipeline [— LM E, &
7R T LogEvent Vi A ZMIRAER.

R A
™ ChannelPipeline
FEFRH A DatagramPacket LogEventEncoder LogEvent
]
EFET A

=3

& 13-3 LogEventBroadcaster. ChannelPipeline f1 LogEvent H{%
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EARETE RN, I B ZR it R R g e AE T LogEvent B H'. LogEvent-
Broadcaster ¥ b5 A F| Channel /7, Jfifid ChannelPipeline X% Ef], HIRHE
P21 4 (4afih) iy DatagramPacket JHE., Hm, MUATECKGET UDP # 4#%, JFic
AT CHELs ) FrdligR

CRLTE B 13-2 JB/R THRATA E XA R MessageToMessageEncoder, HMHATRIA BT
TR H A

{7058 13-2 LogEventEncoder

public class LogEventEncoder extends MessageToMessageEncoder<LogEvent> {

private final InetSocketAddress remoteAddress; IDgEvmnEnmxkrﬁﬁi
blic LogEventEncoder (InetSocketAdd teAdd ) | TSR BIEE
public LogEventEncoder (InetSocke ress remoteAddress
this.remoteAddress = remoteAddress; B@huﬁSod«ﬁAd??$Ew
) DatagramPacket 45,
@Override

protected void encode (ChannelHandlerContext channelHandlerContext,
LogEvent logEvent, List<Object> out) throws Exception {
byte[] file = logEvent.getLogfile().getBytes (CharsetUtil.UTF 8);
byte[] msg = logEvent.getMsg () .getBytes (CharsetUtil.UTF _8);

ByteBuf buf = channelHandlerContext.alloc() BB A
R S
buf.writeByte (LogEvent.SEPARATOR) ; SEPARATOR
buf.writeBytes (msg) ; BHEBMBS A
out.add (new DatagramPacket (buf, remoteAddress)); Bwaufql
) J F—A- P04 FE A B B9 ik 93T DatagramPacket
BB 5 1 B 3%

ff LogEventEncoder #{SCIMZ )5, WNCEMERL Tl %z s54, HOFRERES S
#£f) ChannelOption, PIMNFE ChannelPipeline HZ23LfirdE 3¢ ChannelHandler, X
Bt F2 LogEventBroadcaster S, UMUHSIEEL 13-3 AT7R,

R FO;EH 13-3 LogEventBroadcaster

public class LogEventBroadcaster {
private final EventLoopGroup group;
private final Bootstrap bootstrap;
private final File file;

public LogEventBroadcaster (InetSocketAddress address, File file) {
group = new NioEventLoopGroup () ;

bootstrap = new Bootstrap(); %IEFizNioDatagram-
bootstrap.group (group) .channel (NioDatagramChannel.class) Channel ( FE3E46Y )

$% SO BROADCAST
BT

.handler (new LogEventEncoder (address)) ;

.option(ChannelOption.SO BROADCAST, true)
this.file = file;

B X SR hyinxiaoyu(hyinxiaoyu@gmail.com) = BEERIY



13.5 HRE &HE 183

public void run() throws Exception { <F44J§$ﬁ§Channd
Channel ch = bootstrap.bind(0) .sync () .channel();
long pointer = 0;
for (;;) | s
long len = file.length{(); ﬁgéﬁﬂiﬁbﬂﬁ
if (len < pointer) fist I RATAE, KA
// file was reset FNZ SRR — AT

pointer = len;
} else if (len > pointer) {
// Content was added
RandomAccessFile raf = new RandomAccessFile(file, "r");

raf.seek (pointer) ; 4—‘ BB MATHSCIHEEE, LI
String line; PREAAEMIRIE B 5 k%
while ((line = raf.readLine()) != null) {
ch.writeAndFlush (new LogEvent (null, -1, X#ﬂiﬁiﬁ‘ﬁﬁgﬁ%ﬁ,
file.getAbsolutePath (), line)); E;Ac*4\[ngEvmn
} #l| Channel 1
pointer = raf.getFilePointer();
raf.close(); TERE A S
L E‘”E@*'H'”MEJ PRI 1 B, W, DR
Thread.sleep(1000) ; AR AN e

} catch (InterruptedException e) {
Thread.interrupted() ;
break;

}
}
public void stop () {
group.shutdownGracefully () ;
}

public static void main(String[] args) throws Exception {
if (args.length != 2) {
throw new IllegalArgumentException () ;

}

LogEventBroadcaster broadcaster = new LogEventBroadcaster (
new InetSocketAddress ("255.255.255.255",
Integer.parselnt (args[0])), new File(args([1l]));

try {

broadcaster.run(); ﬁu@ﬁ)ﬂniﬁ]*/l\%ﬁm
} LogEventBroadcaster
finally { 95151

broadcaster.stop () ;

DR S8 T AR Y I HE A AL o X TR I, AR nT RUGE ] netcat BEFY o AE
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UNIX/Linux R, REAXEELMEncWi T2 T o T Windows A i 4% 1] 2L M http://
nmap.org/ncat kB ©,

netcat EFE A TN R ARG ; B ORI AR e 0, I EA A Bk
FNRHEATEN R D . AT LU IR, BEHBRCE S ST UDP i 9999 1 HAHE :

$ nc -1 -u -p 9999

MAERATFH LT 5 FKA A LogEventBroadcaster, fURSVEHL 13-4 JE/R T Al fdi ] mvn
R PFERIBITIZ) BEE N HRT . pom. xml SRR A TCE A 1] T — 4K Bl ST 0 i SOk
/var/log/messages ({Hi%2—> UNIX/Linux 38 ), om0 E T 9999, %3 f-/AY
A2t UDP )82 1, JFZERIE 30 T neteat A% FATEI K

RADEH 13-4 4iFFEZN LogEventBroadcaster

$ chapterl3> mvn clean package exec:exec LogEventBroadcaster
[INFO] Scanning for projects...

[ ]

[ ] --- maven-jar-plugin:2.4:jar (default-jar) @ netty-in-action ---
[INFO] Building jar: target/chapterl13-1.0-SNAPSHOT.jar
[ ]

[

INFO] --- exec-maven-plugin:1.2.1l:exec (default-cli) @ netty-in-action -
LogEventBroadcaster running

BEMURZ A SO R FHE, AT LRSS 8l mvn (BHESE System JEMERFEETAT. 5
15 13-5 JB7R T UnfepRe B A SC Rl /var /log/mail. log, FRRdm i E oy 8888,

RADFE 13-5 4iFFEZN LogEventBroadcaster
$ chapterl3> mvn clean package exec:exec -PLogEventBroadcaster /
-Dlogfile=/var/log/mail.log -Dport=8888 —....
[INFO]
[INFO] --- exec-maven-plugin:1.2.l:exec (default-cli) @ netty-in-action -
LogEventBroadcaster running

M{RFEF] LogEventBroadcaster running i, RIEHIEEELWIIMBEEI T, WRE
HRAE, BT — 1 REHE . —EX RS TRk, Esa) fHEmrEgasimaliz 3 &
AR HAETH S

1 netcar X TIMERVLE BB T, HETIFAES TATRG . XWA 1 IRATANHIRE
FERYEE A —— A PRAE T — 1 h SRy ) % el s

O WATLIMEM scoop install netcat, —F&HE
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&

136 AEIEHE

FATH BFRIEHt netcar BHR— ISR HEIHH 9, FATFKZ N LogEventMonitor,
XA«

(1) B2k LogEventBroadcaster | #4f/) UDP DatagramPacket;

(2) K EN#HN LogEvent JHE;

(3) %% LogEvent JHEEHF| System.out,

MZH—HE, ZZHE—4 A€ LW ChannelHandler SEI——X TIAT AR,
AN THY B MessageToMessageDecoder, ¥ 13-4 #i%4 T LogEventMonitor { Channel-
Pipeline, JFHJR/RT LogEvent ZUNfIHATH .

ChannelPipeline

FEFEAT AR DatagramPacket » LogEventDecoder » LogEvent » LogEventHandler

/] 13-4 LogEventMonitor

ChannelPipeline W eE—Mi#fid#s LogEvent Decoder M ¥fE Aff DatagramPacket
fittth}y LogEvent {HE (—DNHITHAAGGEARE AT Netty W HIRR 7 9 IAIBEE ), %G
13-6 Ji&7n 1%,

R 7L;EH 13-6 LogEventDecoder

public class LogEventDecoder extends MessageToMessageDecoder<DatagramPacket> {

@Override PRHLXT DatagramPacket 7
protected void decode (ChannelHandlerContext ctx, R (ByteBuf) 15 H
DatagramPacket datagramPacket, List<Object> out) throws Exception {

ByteBuf data = datagramPacket.content();

int idx = data.indexOf (0, data.readableBytes(), #RHLZ SEPARATOR
LogEvent.SEPARATOR) ; Gl

String filename = data.slice (0, idx) <*—1 OO

.toString (CharsetUtil.UTF 8);
String logMsg = data.slice(idx + 1, B
data.readableBytes()).toString (CharsetUtil.UTF 8);

LogEvent event = new LogEvent (datagramPacket.sender (),
System.currentTimeMillis (), filename, logMsg); $@§¥444\%ﬁﬁﬁlogEvmuX¢

out.add (event) ; 2 I AEFTENE (B
) ZFRRSITE B ) B
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%/~ ChannelHandler [ THEEXIE — ChannelHandler fffi]# (¥ LogEvent ji5 &
PAT LB, TEXDTET, B R P EATE 15] System.out, fEESHFMNH
PP, AR BETR ZER AR IE T AR H AR S, S e kB Eds i, AU TE R
13-7 J&/R | LogEventHandler, HUiW] 1/ BB AEEA IR,

A58 13-7 LogEventHandler

public class LogEventHandler ¥R SimpleChannelInbound-
extends SimpleChannelInboundHandler<LogEvent> N i
P g { Handler VIAbFE LogEvent 4 B

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

cause.printStackTrace () ; .
ctx.close(); MEH KA, FTERRIREAE S,
} F I XN A Channel

@Override
public void channelReadO (ChannelHandlerContext ctx,
LogEvent event) throws Exception {

StringBuilder builder = new StringBuilder(); R
); fil# StringBuilder, F+H

eyt ) B A e

builder.append(event.getReceivedTimestamp ()
builder.append (" [");

builder.append (event.getSource () .toString());
builder.append ("1 [");
builder.append(event.getLogfile());
builder.append ("] : ");
builder.append(event.getMsg()) ;

System.out.println(builder.toString()); . TTEDIDgEva

} Y EE

LogEventHandler ¥ LA—Fh i B0 B A% XU TED LogEvent JHEL, ALHELIT Y45 TI
VL2 by BT R R AT ) s )7

B 53 InetSocketAddress, Hf IP HuhbFilus 140 55

B /BN LogEvent JH B H & SCIF RN B2 44 5

B SCPR B HGRIHE, AR B SR —17.

IEFRA TEZL A 10 LogEventDecoder fl LogEventHandler 22455 ChannelPlpellne
g 13-4 FR. AU 13-8 &R T Anilidid LogEventMonitor FASRMEIX—xi.

R FOjEHE 13-8 LogEventMonitor

public class LogEventMonitor {
private final EventLoopGroup group;
private final Bootstrap bootstrap;

public LogEventMonitor (InetSocketAddress address) {
group = new NioEventLoopGroup () ;
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bootstrap = new Bootstrap(); %IEFiiNioDatagramChannel
bootstrap.group (group)
.channel (NioDatagramChannel.class)

.option (ChannelOption.SO BROADCAST, true) L s,
- S I
.handler ( new ChannelInitializer<Channel> () { El%§§§%§ﬁal”k
. SO BROADCAST
@Override —

protected void initChannel (Channel channel)
throws Exception {
ChannelPipeline pipeline = channel.pipeline();

pipeline.addLast (new LogEventDecoder()) ; *?IDgEV@ﬁDeCOda‘*H
pipeline.addLast (new LogEventHandler()); LogEV@ﬁHan&Grﬁﬁm
} L
%] ChannelPipeline

)
.localAddress (address) ;

public Channel bind() {

return bootstrap.bind().syncUninterruptibly () .channel () ; 485 Channel, F7,

DatagramChannel J&
ToEHRY

public void stop() {

group.shutdownGracefully () ;

public static void main(String[] main) throws Exception {
if (args.length != 1) {
throw new IllegalArgumentException (
"Usage: LogEventMonitor <port>");
}
LogEventMonitor monitor = new LogEventMonitor (
new InetSocketAddress (Integer.parselnt (args[0])));
try {
Channel channel = monitor.bind();
System.out.println ("LogEventMonitor running");
channel.closeFuture () .sync () ;
} finally {
monitor.stop();

F 3t —A~Hr Y

LogEventMonitor

\_,4
—

13.1 iZ%T LogEventBroadcaster 71 LogEventMonitor

MZHT—FE, FATRA Maven I FTIZ N IR P o X —IRARFG 5 2T IR P il 65 7
M, AR T — D RHRF . BT PR S AE B ERHE T T Cul+C 45 8k 45 1k

EZHi—HREFE T,
B, RTS8 LogEventBroadcaster, KMIREZME TiZ TR, Frll NS

BOZHES T (TR E ):
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$ chapterl3> mvn exec:exec -PLogEventBroadcaster

MZA—H, SR UDP Bk H SR .
WAE, fE— s, Wt 3h LogEventMonitor DHEWCHI R R I&HE., Wt
b 20 13-9 iz

RELEE 139 #HiFIH /B3N LogEventBroadcaster

$ chapterl3> mvn clean package exec:exec -PLogEventMonitor
[INFO] Scanning for projects...

--- maven-jar-plugin:2.4:jar (default-jar) @ netty-in-action ---
Building jar: target/chapterl4-1.0-SNAPSHOT.jar

[INFO] --- exec-maven-plugin:1.2.l:exec (default-cli) @ netty-in-action ---
LogEventMonitor running

MIREF] LogEventMonitor running B}, YREFEECEMRIMGS T . ARG R
KA, WKSATEISHE R

WSS HA 13-10 PR, YA H RS gz B B0 het, & mii s e
ile WEREAIEH LogEventHandler AIE,

R#LiE8# 13-10 LogEventMonitor H#iH

1364217299382 [/192.168.0.38:63182] [/var/log/messages] : Mar 25 13:55:08
dev-linux dhclient: DHCPREQUEST of 192.168.0.50 on eth2 to 192.168.0.254
port 67

1364217299382 [/192.168.0.38:63182] [/var/log/messages] : Mar 25 13:55:08
dev-linux dhclient: DHCPACK of 192.168.0.50 from 192.168.0.254

1364217299382 [/192.168.0.38:63182] [/var/log/messages] : Mar 25 13:55:08
dev-linux dhclient: bound to 192.168.0.50 -- renewal in 270 seconds.

1364217299382 [/192.168.0.38:63182] [[/var/log/messages] : Mar 25 13:59:38
dev-linux dhclient: DHCPREQUEST of 192.168.0.50 on eth2 to 192.168.0.254
port 67

1364217299382 [/192.168.0.38:63182] [/[/var/log/messages] : Mar 25 13:59:38
dev-linux dhclient: DHCPACK of 192.168.0.50 from 192.168.0.254

1364217299382 [/192.168.0.38:63182] [/var/log/messages] : Mar 25 13:59:38
dev-linux dhclient: bound to 192.168.0.50 -- renewal in 259 seconds.

1364217299383 [/192.168.0.38:63182] [/var/log/messages] : Mar 25 14:03:57
dev-linux dhclient: DHCPREQUEST of 192.168.0.50 on eth2 to 192.168.0.254
port 67

1364217299383 [/192.168.0.38:63182] [/var/log/messages] : Mar 25 14:03:57
dev-linux dhclient: DHCPACK of 192.168.0.50 from 192.168.0.254

1364217299383 [/192.168.0.38:63182] [/var/log/messages] : Mar 25 14:03:57
dev-linux dhclient: bound to 192.168.0.50 -- renewal in 285 seconds.
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WARRANEEVT ] UNIX Y syslog, BRAARA] LABIEE—AS FE LR SCHF, IEFahig Lo
MRZ R AR PR R, DM touch sk — D SCHRVE N TR, 1 T T s 25 JR AT H]
T UNIX 7%

$ touch ~/mylog.log

BUEFRK 8 LogEventBroadcaster, Jfilitis i 24t M A HAR (713% 301

$ chapterl3> mvn exec:exec -PLogEventBroadcaster -Dlogfile=~/mylog.log

—H LogEventBroadcaster iZf7, ikl LT S44 i B VR I £13% S FF v, DA
LogEventMonitor &yt & ) # i . 1] echo a4 JFHf i 5 m Bz 3CfF, Ik
B -

$ echo 'Test log entry' >> ~/mylog.log

PRAT DRI 20 ST R 2 A 2], N1 — DRSO B AR AT B o

138 MG

AT, FRAIEH UDP AE BTN T el . AT T AR eI iy, H
¥ H &4 B0l UDP BRI HeA], B ee) 8 L0 SRl TR r e &
sk . IRATASEBMEH T —A POJO k3R HEEdE, Il —A A& i fefs x4
THEAS 4N Netty 1Y DatagramPacket, X/MFIFUiB] T Netty () UDP L AR P Al IR
FAMBBTT % A R DL S R Ak Y i

FERE ORI rh, FRATTPRAHE B8 m th 4228 w9 H - e i i Z IR o L, b1 24 H
Netty 8 T Tl A R AR o
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E L5 g

PG — BT RIIE 5 A Al Netty SEIAAE55 GBI RGEM)
LHIFFT . 5 14 FE/ETF Droplr. Firebase il Urban Airship AT H . 5 15 &
THE T 7E Facebook il Twitter [T 5¢ il i) 1A% .
XL H FT AR 0 B MAZ U ) SR SEAR 20 4 288 Bl i 55 LA S B X2 D38, TR B id
HE T TP TS B (RPC) MIH . 7ERTA XL FT, RERHS SE 2
XU LT 2558 1 Netty SEEE T ARTEA AT 2= 2 AT M RE LA A 2848 7 R P

BEX £ R hyinxiaoyu(hyinxiaoyu@gmail.com) £ BEEHRI



B 1435 KIS, B0

B Droplr
B Firebase
B Urban Airship

TEARZ R, FAPREA PR BRI P I8 —FR 0y, BN TR M E S e N RIS 2
T Netty B925F STHRAY o FA 17 Bk 26 HAb AN AT Netty HEZER A Do B i 5 [ i 7]
¥, BEMEHURIRXS T Netty REAS SR S5 1O BEA7E

FE BAEASAEERAEAL TRATFTEMRA .

141 Drop—HaEB IR F

Bruno de Carvalho, B /EZ2Ha0H

1 Droplr, FRATZETRA T FEREBEIE AIAZ R4 . FRATTIY APT iR 55 2% B4 B ik 45 1 4543845
T Netty,

DR TFRATZUAN—E 1Y BT 18 B LAMP VR RS i85 2 5 FNetty S FH
BIBACHY . PR RE A LS A R 1 o0 A X 48 1) 22 I 5%

1411 X—YIRERE

BIIMAX AT, FRATBITIE—A LAMP N HBRY, HAE A v m Akss T,
[T IEVE R APL RS T2 P AR Y, Horr, WadE3Raim TR R . % =77 Windows %&
J i windroplr,

O —AHI RN R R AR 7485 ; i Linux. Apache Web Server, MySQL L) % PHP [ FHHH AL,
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J&i K Windroplr ZE %, T Droplr for Windows, Tfii$ W JF 45 3222 41 5 SLmiik it i g i, JF HiRZ&
B3N T —HnPki: e EHT5 & Droplr YA .

FEARET, Droplr A B CL S A T —Fh TAERYEERS, IR 2.0 MUAS Y B AR A S ik :

W CEEE R YRR ARYR S 2 AT R T R R AL

B OINOTA, DO L;

B P H#E— RS APL

B fiEHAARIE1T/E HTTPS |

B4R N Josh Fl Levi X . “ZEAE—UMCH, 1hE Wlk,”

TINEXAEERAIIA LR T h— il E TR S, “EAE RN BRE—N24
HEFR B E Y, M HIRWAGE, Netty 2o/ S TEXHERSS ) P R AFE B EAE

14.1.2 Droplr 2 EHITIEH

Droplr $4 —DHER TREA TAER : K — SR sh BN F RISEAAL KRR, #8)5 Droplr
Koz bRt Y EAE5EiZm, Droplr K5 il — M URL——WALRFTBAYE SR (drop)
— SR .

WX . WML, S

MTERJG , R TR 2 P RE BRI b (RSB HIY . ZFRDLL T BOEEE R R,
T SCAFA B WA 7E Amazon S3 I

14.1.3 EIE—NEMRER _EEALE

Droplr B985 — WA ) _E AL RS AR 24 K 1 n 2%

(1) 22l A%

(2) LAf%%)83;

(3) SR R, B 4

(4) NEZ&% P o FHFR T

BT E B X RE , ARRPAE 23 A BRAESE 2 2SR 3 20 HA MM, AN K i
FARBIIRATAR S #5 A Z2R, TESEBRM) FAE 2 G, HRR I R e 0 22 (8], X T4 R
B SRS NN B ] B —— DX A X L A SO SR T i AL 2] 83 v, I A e 4 1

SCPFRER, bR ) A o X ARH KRR SO, B VR SRR A RS #R
B R SRR . XA E K R, 4 Droplr BT AR L BN SCHR R 32MBIF) FAERE T .

A PIFERIAA [F] 1 7 S R0 1AL ]

B R A, SRUWEBEMEmME R (WK 14-1):

O % AR A Z M R . ——FHTE
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& SR
& B RAEBIA ) ST R G, IS BIGR ] s 1) % 7 i 5
& FHRITER R B EAN I ] SR %3] S3,
B SEB, ¥Rl (WK 14-2):
& S (s )RR P AR RS BRI 4 83,

Post

O

i~a Vo

E14-1 AEA, XUBEBFLEMEER Bl 142 FEB, R&EBEEH

1. FUBBUEMEEFTR

TEMCEN S 2 ) R o] —N URL BilidE 1 — 2S48 (AT R H AR O 1 Xag 2225 ), RIZSC
PES7BITEIZ URL skl BAT . (EURIFARREREORIE, EARRYSE B (SEPRff SO R3] S3) i
B2, IRAM P TR 28— IR EERE, HnREC gk S T Twitter s Ak
BT —AEENER ., REAEEZE, Rk Bt ek E—k,

FATHFTH B B, FATHY EAZRNCRIRE T 0.01% (Iz—), LREZBHA T L%
STPRGERLZ R, R S R S5 fhe 22 6] A R I T

AT AT AZE G i 7 S e e R B S3 22T, MR B LSRR B SO IR 55K 58
TFE, SR ECEAS B —HERRT -

B NCRAE— SO E R AL R S3 i, HLaR Hh B 1l e, IR A4S S SRR 2 A B R

W RS B AR AY R)D AL (AR X B SO L R 7 7 );

WSS EOMY S A A AL B I SO, R I AN A B 22 (Y R B 5

TESZ5 i AL 8 7 AR 5, BARTOARE, e — 2y Ik dg )
BRIk, ERACE DS ER Pk,

2. Z2BERFR

T3 —AIEI O A R A TR AP o AR L, FRAT T AT RERE MBI LT LA
W ERCE P AR SCIFR R, FTIF—A3 S3 L.

XF T
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B R NE P R PR RO R 2 B S3 I
W IR P
& HEPETGM, UTER P mBIRSS g, LIRSS SR S3 XN S0 R — 25 Y
FERE B 5
& TEGEAT, LRSI SRS R R S3 A S b AR AR A TR e B AR 5 AR 23
SCIY, AT ARSI o
Y BEERET, S BN AE P A TR A [RR
B EARMIR, (HREIFARIRAYE R Y Web IR SFASREMS SR BERIRE S . JUHE IR
FIEP—A> TCP ALY, PR 20 B ML T AT IR TR
ERBBTIA T — Rk, R 2SS AT A - R w4 12 B
XWERE, LiRI%FEmRAWE TR AKRZ B, EELIEARER I — L2k
AHYRE e DL EAR RO PR REFIRGE P, T EL7E 00 2L 16 B RE RS 4R (IR A R & (BI85
wyded) ) MR

14.1.4 FHAR

IR AHY Web RS ERIUH BT, SAVRESRIAC : AP, SEEmE Nk B =] #5
A AREZRE? 7 TR

TEPE Netty HAZ—FICTaghiig g ; FFTE TR ARESE, IR 3 DN EXHEWE R,

(1) EubiR e Peakty, TR —MEHERE B AR e 57 — MR RE B AL .

(2) ELMAeBib g, NEEIRA | DR 10 000 NS, WSS 25 S BER w20 EE
RENE ORI i, I ELRA A BRI RS AN RE HH 300 15t w2 P A7 T

(3) BLMPBHAREHIE IR FIHONEEH. TCP PHTEFERISE, XA IEME S

LR 1 ORI 2 B BHERR TG IF R AIE S 32 Ruby 155 P, IF HIAZ Sinatra
1 Padrino IXFEAYFEEGAELR, (HJZIRHENTE T ITE TP RE AN T ABIE o 1 SeAa) { H S ) o

BR2ARGMEWRE : TR AN, EAARRKE T2 V0., FHETAX
B, REECEH AR AAERZE VO J&ME—EsE T .

BIE 3 AL L. EREWE DA M HER R IR ST, B AR T X
PR BRI 2R R, SR TT &, I EHAEAME . XERIES . SOy . 4t
DX AR A Y BB 2 49t A A P R s T

TEARITIRA — S b . Netty fEERFR A P 2lAT

1. BREER: RE[MRALE

MR55aikiA - B2 ServerBootstrap, HNE T NioServerSocketChannelFactory,
BlE T JLH DL ChannelHandler DL AAFERER HTTP RequestController, Y CHLE A
14-1 PR,
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RALEE 14-1 iZE ChannelPipeline

pipelineFactory = new ChannelPipelineFactory() {
@Override IdleStateHandler %
public ChannelPipeline getPipeline() throws Exception { P ARTE BG4
ChannelPipeline pipeline = Channels.pipeline();
pipeline.addLast ("idleStateHandler", new IdleStateHandler(...));
pipeline.addLast ("httpServerCodec", new HttpServerCodec());
pipeline.addLast ("requestController", HttpServerCodec 1% A )71
new RequestController(...)); i?%ﬁﬂ?liﬁpchueﬁ Pisceent
return pipeline; W ’ N
} pip ‘ # RequestController ) HttpResponse 4y 735
%) ChannelPipeline

}i

RequestController J& ChannelPipeline HME— H % X 1% Droplr {065, [F]At n] G2 A~
Web 5525 i 2200705 . ERIMERLZ IR TER M RAE, JF B AR —VI#sk i, A8t
SR B bR RS S B iR AL B . X F R T A R P iR, RSO — N S,
It B R SR ORHE sl — AP,

TRl 28 1155

PR AR
HTTP ChannelPipeline Y457,

BB RN bR 3

TRAHT IR SRAL BEES 5

)T SR A B ER A B0 ;

W RSN AR R

FRESTE B 14-2 45 )& RequestController AOCHS I —EH%EE

RFOEE 14-2 RequestController

public class RequestController
extends IdleStateAwareChannelUpstreamHandler {

@Override

public void channellIdle (ChannelHandlerContext ctx,
IdleStateEvent e) throws Exception {
// Shut down connection to client and roll everything back.

}

@Override public void channelConnected(ChannelHandlerContext ctx,
ChannelStateEvent e) throws Exception {
if (!acquireConnectionSlot()) {
// Maximum number of allowed server connections reached,
// respond with 503 service unavailable
// and shutdown connection.
} else {
// Set up the connection's request pipeline.

}
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}

@Override public void messageReceived (ChannelHandlerContext ctx,
MessageEvent e) throws Exception {

if (isDone()) return; IMDpkE@Hﬁ§?2§ﬁ%
SRS A g,
if (e.getMessage () instanceof HttpRequest) { fk??ﬁfﬂﬁj&ﬁ%.

handleHttpRequest ( (HttpRequest) e.getMessage());
} else if (e.getMessage () instanceof HttpChunk) {
handleHttpChunk ( (HttpChunk) e.getMessage () ) ; AL X Y [k — A4

) THENHOAD TS | I HE hEhs

) $5Z HttpChunk 54, A4

T Ak SR HitpChunk ££7%

WNRIAR A 2Z A B Rl 1 — B, RIZ KIS N ZETE Netty 19 /O 4 LA TAE(TEE CPU F &
AIRAS——10s 23 D Netty MR SR BE0R, JE g B IR S 25 gt

Hit, HttpRequest il HttpChunk #a] LI P13 8 — AR RIRLERE, SR i
RSt RAMEEAS . MR IR A CPU FRERT, St BA KRR GO, ANEIRF AT
) THAEE, ERHIT T ANE S TA N AE 8 CPU (25,

MRHELRRUMGET, BT A RS RERAEE LLERA TR A T I, FRATS B AU, X —
WAL, FERNIESE T R85 n [ HttpChunk ZJ5, F4AMEUTEIS-8 n—1 1Y HttpChunk WMk
SRECCHFNERIR . (FRATTATRESSCHE I IAB SO )R . ) O T ARHER GO, FREIEE T
—A B AR T, HAm R T A = T R — Nl R A RS LR A T e 7

X B AR, X8l (IR AN HttpChunk ) fEFF4G T 7 Netty 1 Droplr T [E 2 SMA B .

Fooke i B SR AL B R AT M M Y, DAYE RequestController ( HAFET Netty
4T ) X SEAbEERE (f77ET Droplr (45 ) ZIRIAGHFE L Asl— 20, MERNTE YR, X dif
SRS B RS VR B C 1 IR 55 #5 NFHFR P e |

2. ERALIERR

WRALBEERIRAL T Droplr BYZIAE. EATRIMMNE /account B(7# /drops XAEA URI
HE AR . EA R O—— RS54 X T8 P iR AR g
TORALBE R SE B2 (Netty ) HEALSZBR LA T Droplr B9 API Al 55 4% BT o

3. X#ENO

FAMERAC RS, AE R EHEME Sl FAR4K, #B/& RequestHandler 11 HL,
HAF I, RequestHandler f#F/R T — X TiEK (HttpRequest AYSEH] ) FMorHe
(HttpChunk PSLH] ) ICRELLIES . BR— MR B 0, Wf T —47 kR BhiE R
FE AR T L B/ e A H A T RS, Bl
BRI RAS AR TORS e BRI A TR, IR SR ALA B gl nT LA
FHAC AL BRI >R WE 2
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TORAEHATE CPU FRAERYIAZTE CPU FRAERIME? & Al LATE Netty B TARZAE LT, i
ST EAE— U R R R AT 7
B[Rl AE

WA BT

BT Vi ERequestControl ler X TAHCE MR T BRAR . 31T B Ak W ORIVt 1Y
F 00, PRI AT AR RS I ATCIRAS Y . CPUBRE I AIECPURRE Y ( sl X Lot B 404 )
P EE D L E VA B E RS S o S 1 2 Wi s L

4. RIRIFAISLIN

A L) RequestHandler LR AbstractRequestHandler, TALE ~TFLREE
ARG, TERAARME T T Droplr (UIIRERY SEPRACHER Z /T, BB BR, B,
ERFIAAREMEIH simpleHandler, BAE—HE VO TAELR BT, Bt AZ CPU
FRAEM ., simpleHandler [l S MIREEPA T2 JSON A X A& . VilnlEidis 2, SRS 1
— L8 JSON HY ST AT: 55 14 i i A4 BRAR G £

5. LRIEKALIERR

AR R AL PRS2 Droplr AP R4S # i CHE . B 2X T HEYH webserver fill
AR IR ZRACHR A BT R R, 2 3 B AT IR A AR IR S A . e RS ER 43 o

e LA R, RS A HA WEA TR :

B i, EFRN T IELE FAE ST APT 2 ) IR 55 A 5

W 7ES i, ERMT S3ME u, LR E A APL & P I

N T FEEE I, IRSS w R T — A R I Netty M B AU HT TP P e 2% XA
HTTPR Fuifi i 258 T — 4158 AL Z RS 2 i R e O . B IF IR P T —HTTPIE R, JEA
VEAEEE AR A5 v I A AT, X RO HBRRAIR T AR AR R 1 2 P 11T 1) 42 2k o

iz 55

14.1.5 148

TR BRI IAR SE I T, TR A7 T —HEPEREIIN . 25 Et Bk S A E . B
Wk hn THELL BRI, B BRGS0 DA R A BT IRRCAS ) LAMP 42
AREPT 10~ 12 % (ELBEEHMTPL), 1 HE RN T 1000 f5H95F % B, B3t
i 10k T A (X —YI#8 U2 s A T7E— 5 —/) EC2 KAUSLHIZ | ),

T X R FE AR A T — A

D 38 RequestHandler, PEHE

@ JRATLAFE https://github.com/brunodecarvalho/http-client $% 3%~ HTTP % F1 ¥ % o

@ RSN HTTP % FUuiPEC 2% 50, #E7E AsyncHitpClient ( https://github.com/AsyncHttpClient/
async-http-client ) 1 Akka-HTTP ( https:/github.com/akka/akka-http ), “E A TARSZEL T HHIRIAGTIRE PEHTE
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B EEfrE— A VM

B BB E— R A E AR, RO X R A, AR —
I Web RESE,

B %A E HORRE R Netty /T NIO (JET LR BALD) i, XEWE AR T
BAE P — DR LAMP SORER, BT DAY R EJT LR LT R IF R ik

B FARBCA DIASFIRY, Setle— o B SCHE, SRR PRI AL R 83, BB BRI R
MRS 1T o BUAESCPPRT BT S3.

W N AR5 A B SO AT T CA B, LA
& CRASAER A VO #845E LT, BREEREES AlGI SO, IR e R — BB b

i icEdl;

& TR LEAWREAETE RN, XEWRE TR T EZ T AL

WG R R AL T — DR R AR B

HEEARBE L

FTA X —EIRERS N AT RE, #5258 T Netty BOXELL B (GO OBTRY APL, AR TERER)
AEBHZERY /O HE4

F 2011 4F 12 A#fEH Droplr 2.0 LISk, FRAT7E APL IR EHURED L A, LN ART, T
—IRBEE R AT (BRI . BERSE . FEIRSSASF R ET ), FATHW e
LB — AP A TR FERISERY 100%IEH 81 Al R FHFRAES: TS 1 /MR a],

XRS5 H A — H R, AR FLE A (AREEERILTAY) JRkiER, milE s
IR T WARE INAEFT CPU A 2R, LAZEFIRATTERXE ARG TATSE bR L 1E 7F S s an it
K TAE:

B CPU ffi HIZARDHE L 5%;

B CRER AR AR, B ERS ZIR A T 1 GB MNAE, [RIRTECE Y JVM

AT ATEL BRI KB 2 GB,  WiAE 25 B4R Yk — IRt & & At .

ATART AR BT L3 3 3L 28 R fif DR AR 1 RIS, R TAT Netty 5B T Droplr 2 RE {4 ,

IF HARRE TR SR Al 55 25 K B
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Sara Robinson, Developer Happiness &l 2%
Greg Soltis, Cloud Architecture & 2 &

S T BN AR PP b 0 P A i — AN 2R O3 o B TP XA AT, Bk %
R IO FH R P AE AR S A [ P HE R B 0784l . Sl R 5E0 3 JR AR AR S IS I 4 430 ]
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W5, Firebase $&{L T—Fh RIA A ELWARL: ,  FeiF I & A BITE TLAT4h 2 NI HOR [R) B 2% P i A 7
o FHAR 7 s 1) ) o ——3X — VIR TG 2R 5 o TAE . IRS54n . i 4k sliE P4 .

SEPLXRRRE 3R T — TR MERE AR BRER, 117 Netty WJEFHF7E Firebase P E T i W
LR F IR ZHELR R AR T 58 o XA R IFFEAEIR T Firebase MY4E44, SR/5 %4 | Firebase
fidfiFH Netty DASC#E 0 SE R Eicia [ 20 i 5509 3 Fhor =X

[ BRIty R

B HTTP 1.1 keep-alive FIi/k 2tk ;

B P SSL AbHER

14.2.1 Firebase BIZ244

Firebase FRVFHF & & M FHPZR RE5Hk D EGa T IRY T . JFARE N2 5l S A Firebase
B, IS % Pt Bl Ll JSON kX BER A R Y, I HAEARMI T84 . 12T
T AR ERZ AT HEAE Firebase 5545 LI ERIA (master copy ) Z BRI . X FAEMEdE T
A EACERIE 2B SERT B[R] 2D B 5 Firebase ARIEHEAITTERIEC T 7% P L B8 2 - E B EZ 1

I A1 L B 45 Firebase 22 [H]AY2C HANE 14-3 fis.
Firebase IR 55t et A REEE 55T, IR e - | @
[R5 25 A T 16 5 e A B S R ) . 3 &
Fiiiie o 1A ARG TR SEHE A, % ik o i 2 AR // ][ \\
Ff— 8] Fircbase MOTHENERE, VAERIMIRE: MIET @ @
A~ Netty Channel (£ F|3T £ Channel 4, @ @ @
P RAEK P i EAE VA R B 1) 2 I A R 4L

IR Jo % P13 L )7 SR e B Firebase, BT MR FI14-3  Firebase 45
FREA R RIHUEAR 2, Netty ) Channe LIl X T Firebase 2 B &4 A i ] B2 L)
P, BEAh, FKZAAEERRS VRS T LR SR A A DG A AN T PR S R, Ik iy R
A ERPE— A TERH RTINS . [FIRE, XA AE T IS B 09 PRSI B AR
Firebase H il i fAj BAHU IS I LT Channe1Handler#l|Channel Pipelinedy, fEEHN T X —
Fh R R SR . X T P o AR 55 i Z (B ) SE ST, Netty (HEE L SR A9
AR ZRE B AR AT R T — N L2 A RESE

14.2.2 K#if

Firebase [F]If (i ] 1AL FI WebSocket &5, I ARLHR M B AT SER), o 1 Fr A AN
Yidw . WIZELLSGEE R M2ET WebSocket HUfHa, HEBERTHR, {EURph T UE f/% ) i 1 g BR
P, JEABRFE . JFHRIE, Firebase K & A MBEATIERE, SRR TE WebSocket 1] FHIN FF

(D 38 channelPipeline #il ChannelHandler, PEHE
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T4 5] WebSocket, X} T/LHUA 45 WebSocket 1Y Firebase Jiiti, Firebase i [f] Netty SZH T —4>
H A2 SR PR TR AR, IF B R HA A5 = iy v R A i

Firebase % F Ui 12 AL AW B0, IF H SRR B —um S P A E A il 0 . AR 7R
TCP 5# WebSocket WM B RARN &7 5, (HREAL IS L i AT AR 2 — Ik AR . XoF
TR FORUL, T I &M 20085 ™ 4% H ORIE «

W CRUEH B B 5 5

B OGP

1. RIEHBRIRIR 12

AT A A AR R RE I 2 A — AR SEURIEK, RSB A BRI £ 3
P2 P i AN A BN B Y b — NSRBI B 2 Ji A 55— SR, B DL RIIE 18 2w
SR T AR, I ELrT AR s AR T 2RISR 1o [RIRE, FERSS fvdm, ELEIE ) i
W Z B BRI R Z T, AR IBTRIE R o P, SR AT LA il R sk A AR PN IR Z )Y
AR o SR, K 2R B o (R IRREOR & i AR S5 s AR £ 2 K
IR B T Zenh . BN, W& A B R 2 AR, (HEXIE2A T — 1R
SEMAIIR, A BT MR AT, W5 IR 55 a5 WAL o ISR I 75 AR 554 b 39%Ar
APFHREE, )R] e EAR K A 1]

— SIS PERE AR TR T SR A 2 2 MBI A T ROTOR . fESEEh, 1T LLd iff
TR AR TR e 2 AN E R BB AN BIE S TP

W B AR R BRI, BB AR — TR, BRAFC A TR

IEAERAL B 5
W RS AR EDR A % O RIERI, PR EC A Tk A% 0 H AR SE A T
K, MEARMEBATESE, E UL B 2R — K

FIAS T TR AR, X P07 AR AL T — A ARt . % s IR 554 ) 22 s i) AT
FRAEAE T I — UK M 28 AR I ] HE

R, XFMERERISEIOIF AR BA RN B TSR 2 RN Z KR
WA FEORUET B R IUT$eid , [HJ2—28k A TCP PR BLE AT LUGRIEX 2671 B AHE T4 .
PR P 3 R ) B IR AL — P95, BRUHDR IR 2xidd o o, S itREsa & 1
KA W SRR DR . AR — MBS T 28K, I AEA B it
T S S 2 B S e e

55 gAEdr T —MENTE BT BB b X, TEENERZIG, IR ENTZRBA A 5e
MHE, IR A RIXTENTHEATAL L FAT R, PO AR A A2 HTTP GET 53K,
T EL T 2808 1 R/ N B R R A BRG] o AEX AR O , A5 AL — A% T4 i DA 22 i 1
M o R P i) 1R BIHE E 7 91 5 BT A WAL, BT O AR Aab B3 i i B A 19
B WMREEEANE], Bl mizslk, HREHERIE] 7 IR 58U R L o

BEX £ R hyinxiaoyu(hyinxiaoyu@gmail.com) £ BEEHRI



14.2 Firebase— LT MEIRER LIRS 203

2. xHABHE

TER SR o AT IR R SR MR P A, TEXAMEDC T, i1 IR 4 SR B LT
2], B S TR RN BRI OCH] o % P T HIAY Firebase PR 3 (4TI
PR A B AR S HA T, 1T EL PO S A PT gt 2 %o AT SR A 1 % 2 i
TEREEA o PRI, HITE R P o b AR SE bR L C 2 TR AR 2R S RS A LR R SCH]
PRVESARDG TR Y, HAT LA F—NRrR 0 DS S AT B e by T — MR R S

SEBRE i 4 OGP 3 R LB o BEAR AT LA R AR R S a0, (EJ2 A PRS0 AT fig
B MR AP AT DLOCH R AR i, B8 M8 e rT BB TH 2R o ARaE WUOCHT 1Y)
XFMELL AT LAGE L 1 frame RAHE, 1 frame £37F GUIHEIZRIT Ak — M5 OCHTH B ATEK . 56
T 0 DU AT LA sk R 5 iR S R AL F N T bR R A R MBI, O IR S5 R TCTR
DX 18 1 X 2 R () 2% 7 o o AR, X TR S5 #ekidi, T AIE — MESRIE B S bRfEiR
T3, I RZE O AT e B SRR o AR T AR Y R 2 et SR B W R & s
i, PEH— A T IR R I BLAS (OGP IS S I 2% 1 9% P I iR A% ) 1) 3 AR s R/
JEARE R,

[l 14-4 7R T Firebase HYRFE &40 2 Qi b B[R] S AL 13K 1Y o

2 P 3 55 25%
#itgo

. TR R B M

a\‘()
T

M
feity (&
TSR C
Likioary) K F1% P M
W DA T 45
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K 14-4 Kiig

FERXAE R, BRI RAMCR T AR5 b, &7 Sl i 55 A Ak 17—
fei (58300 0)o —BEmFRIZ IR, RS5fhr A ZR S8 N B At 7 38 1 K ik 2 i 2 7 s 4 Kl
T LLE AR T3 0o FEIZFEIR B2 )5, PO R g F R BOA AR AR SE IR
IR LAZE P MO BIR R T —ASHiige i) (5800 1), i 7—/Da L, &P s 2R R B 45 Ik 55
fro POAE RA—DREMIEEH, Frile 3Ok T—Bseim (58l 2), Hh s Tl

v

BEX £ R hyinxiaoyu(hyinxiaoyu@gmail.com) £ BEEHRI



204 ¥14E RHPR, E—HD

BB AR R . RPN, — EAENRSS A RIS A7 A Pk FARIR] 9% S B AE SO, B0 o iz 25
— NI, TEXFMEBLT, M55 @A AT C 22t 2k 9Bt vl LT Tz i, e &kl 1
— SN o B e T — N, PRI B i R A R, RV B AT
WONREE T ZR L o 1ORF FR G T YT A I G 1 R T S B e o R S TR

14.2.3 HTTP 1.1 keep—alive it 7k &1L

Hid HTTP 1.1 keep-alive $#PE, A LATER— 8 L RIR L MERBIRS 45, X1 HTTP
kAl A LA T SR AN SRR A R SS 2R IR A, Bk T AT RE. SEEXF HTTP i
IKLALLL I keep-alive FrPE RS2 RFE H 2 B8 7400, HESRATRKRENZ G, Tl RAs

A Z4 K BPH iR 4552

A KA SR BB % — REST( BIERASHH ) #itio
R, IR AN — e I TR IR, LA

BRI T, —1 Channel ATAELILMSHEINE (K R
RIER ) MFLIE (REST i ). %/ Channel I "‘-._....»
HIL T —AN A5 K i), Firebase W20 42 I [7) A Wi 1 1% %

Eity?
Channel BT Z AR . B, WIEAT— AR 5E °§§=2<§§§§§§§$
KRR, B A7EAET% REST R 207, WA
ZEBRAERT % KAE LS A T ¢§ﬁf;;;;;ffﬁ
14-5 Ui T Netty s 4n{fil: Firebase 76— PE4:5 1
AR .
WIS B A TP RE I ELE AT KA, ‘_:i——"'———

AR AT T A S0 ok A Bk [ 3 S FT I B R 45 T 1)
WL MFRERA, SRR, I HiEH g Bl 145 R%HE
LA HTTP RS KASTHTER nT ARh T, (B R AR HIARAE . Netty f# il
% T 2R BERIRR
W 556 HTML REa—Z AN ES, T LA RHER AT ZUE A2 ; B F s —4oh
VLR A HTTP L JHRER . robots.txt Fil crossdomain.xml .
B REST # K Firebase ¥ I#{E4i %) GET , POST ., PUT . DELETE , PATCH ) 2 OPTIONS

Ko
B WebSocket W WL ESH Firebase R4 27 Z [ AR R, $16 T H 2 92T .
m Kitm XEEHAF HTTP 9 GET ik, (HIE N R 7 AL # 7 =0A Fr AN

W AR i KRN RE I E AT TR IR 55 AR Ab B FEIX RS OL T, Firebase #4423
FE X SRR R R PRSI IR 55 o LU I T P AL OB A 8 B B
XEERALT REST 2K, (HRCHR S a8 b B e A TR 75 XA B A T
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m it SSL 89 R 44 F T ——— MR TCP BH:%, 1817 Firebase [ CHY/MMIHMY, I H.
AL T ¥ Fad e .

Firebase ffi ] Netty >k i% B £ ) ChannelPipeline DT ABYIEK, b5 6
HBCE ChannelPipeline FRMHAT Y. FEHELEIEALT, 41 WebSocket FIFE ATy, —H
TR R RIIE R P LA FA Channel 25, BMSHET A EMmRN AR —2. #
HAES T, an4Fp HTTP iR, 1% He A0 LA T B SR TR . [Fl—4> Channel
ATLIALEE REST iR . KASIHER LSRR AR

14.2.4 =l SslHandler

Netty ) Ss1Handler 432 Firebase UN{nl{ii ] Netty KX & it N 45 38 5 EA T A0RLEE 5 il ) —
AT LG Web HORERAIT] Apache 50 Nginx Z 2 HTTP [ 55 skt R A% 45 1 1)
PR, AR SSL iERAE# N AT 9 ACASH ) A B3k O 2 A 1 o A 2L 44
PRZ A, ARMERER A 0 028 i ek A Be 25 8 T 3R IR S5 1 FHRR P AL o AR 2%, B
F5L AN AR T AT el T AR NS Channel KA Firebase {5 (f#l4n, H P Al EEA
[ AR TR FTIF T A Firebase N HHFRT )o 0 T #EPLX AN, Firebase T7 2 #F SSL =Kk
fife Rt Z HO e AT 1A A R s AL BT AT

Firebase 3T ¢ [0 & P AT S . SR, XHFRANEERUL, 78 SSL M with T2, 2
WOBCSR FH I P R R AR HIE Y, RSB S AN T AR 2T . Netty #7145 Firebase 1]
PIfE ChannelPipeline HPZ M EXHREIATEE, FIHOS T8N GE T 0T LN FE TR
BN B R B S BRI 4R o 260 BB R %5 JF HL 9K Firebase MY IR 55 B b2 )5,
I TEE AT LA A EL 2 AT I P o FEAS EEX D) BERT, Netty fEDMSUBRR—)Z b, #RERAET
X AR ER 2838 A B d ), JF B A AR RORE R A T2 . BRI LA SR BRI Rk T AT RE, B )
X YR 55 ELAT i R

Netty ffifilid /> H Scala AXHSE AT LIELE A 19 A G T B 36T Bt B GE i 50k
HTARE, WA 14-3 iR

K735 14-3 i E ChannelPipeline

case class NamespaceTag (namespace: String)

class NamespaceBandwidthHandler extends ChannelDuplexHandler {
private var rxBytes: Long = 0
private var txBytes: Long = 0
private var nsStats: Option[NamespaceStats] = None

override def channelRead(ctx: ChannelHandlerContext, msg: Object) {
msg match {
case buf: ByteBuf => {

rxBytes += buf.readableBytes ( o AL AR
tryFlush (ctx) e RARAESIY
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case  => { }
}

super.channelRead (ctx, msg)

override def write(ctx: ChannelHandlerContext, msg: Object,
promise: ChannelPromise) {
msg match {

case buf: ByteBuf => ({ . \ s —
A T R,
txBytes += buf.readableBytes() ST, (7]

y S JH 2 e
tryFlush (ctx) FEGE X BE 71 4R
super.write(ctx, msg, promise)

}

case tag: NamespaceTag => | AR T A4 2 AR, TG

updateTag (tag.namespace, ctx) Channel jég%§U§§4\m&}h, ia{i@;m&
) PO A RO A T
case  => {

super.write(ctx, msg, promise)

private def tryFlush(ctx: ChannelHandlerContext) ({
nsStats match {

case Some (stats: NamespaceStats) => { R EZL4H Ti% Channel g
stats.logOutgoingBytes (txBytes.toInt) E@ﬁﬁé%ﬁiﬁﬂﬂﬁ$%%§, M

txBytes = 0 BRI, T AR
stats.logIncomingBytes (rxBytes.toInt)
rxBytes = 0

}

case None => {
// no-op, we don't have a namespace

private def updateTag(ns: String, ctx: ChannelHandlerContext) {
val (_, isLocalNamespace) = NamespaceOwnershipManager.getOwner (ns)
if (isLocalNamespace) {
nsStats = NamespaceStatsListManager.get (ns)
tryFlush (ctx)
} else {
// Non-local namespace, just flush the bytes
txBytes = 0
rxBytes = 0 WERZTFIHOREH TR &
} B, W Zms et E E T
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14.2.5 Firebase /g5
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PUEREE . A5 SR T AR, A Firebase H ) SR 2L TCMIRE
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Erik Onnen, ZEHIE) 5%

BEE R R F- LA R AR BT A AT B3 B 76 4 BRIG B N R K, B T K A R 55 S0k vl
PAPREHE & & A A GRS RO B & F P RS . AR e ShREFHLATZE, &6
FHLER 1P 4%, Il 2P EE (3G, 4G, WiFi. WIMAX DIREES ) kTR, BiG s
KA X BB £ E L T 1P PSRRI A S ML, X T a ok a5 St pasle e, gtk . &
IR DA K A T APk R A AR O R L T

{EASRSERYSE:, Netty %30 T-Ab#8 R Bl 7Rk RS Shist 48 B TORE RN B Sk Bi/F 22 [, AR
TR PRI 21 Netty TEMZEREShIT & A AT A - f5——Urban Airship B8 LA BRI

14.3.1 #zhE BRVEAMENIR

FIRTTH N RIS SMS A Eoh —F il sl s i, (A2 fal —Fhpifr h ik
33 o () DT R I AR D A 1) 8RBT B A 26 T B e B L] 306 300 2R3 o P Ry 8 R P 5
WIE, AR ERHAE HUZ SMS B8R —/ Ny o HEDSE AR f I E AR LG SMS 2 ~ 3 MK
WY, FTLVE RO T 28 & 1 FRASGEE  fe B, SR HUN H P SR TR A SR Sl X
A A o SR FH P AN A I FF R P B3 T ., I P R A P22 1o R P ) 3 A
s T e R R
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Z AN B R o Rt — MR AT i e 450k — R R

— H NI AR 7 1 222 L 2085 B AR IR ?T(E%?'JTF%EE(% IR AL B S AT LA
SRR I A I = FESE—RhIr b, (R AR Y i — 45 B e o IR 55 1 B4, THA T
VIt Az sc 2 o AR P AR B o 88 —Fhoy s WL, Feaxfhoy Xrb, i AR e e =71t
FE1% ) v IR 55 AR T B3 52 2A N R o 76 Urban Alirship , 13 79 ik A2 1060 20 0 5 AR A 1l
i HALER R = Hu i T Netty .,

1432 F=FEX

FEER = ki SR MME DL T, AR ERL I A SR I R B AL T — AN RIFE APT, o 79
SIBAE L N AR T 2 . X488 APL A A AR PN (FEF bR sE B 301 ). B 5iE
(OAuth, X.509 %) LIKHES . X TEREANDE RisBIRAN R, GM (A EL& AR
[Pk % o

JUE AL 1 Ak S PRI AR AR H AR 2 1) W FH AR PP 58 AT L, (AR BT84 H XARR
BUT RT3, X RGEAE RT3 B T R REm . BN, SERAFIR Apple ki AR5
(APNS ) 5E LT — Ak 19 —dEH BMSL s 1A Y B AL B WDKE & AT 0% Bl 55 # A T B =Y
HTTP Z I, i 13X S i A b s i 1 ey LA dpe e )y sk B K e i (A DR 2
Netty J&— P RIEF NIA I TR, ERMERA RPN ] 1 22 542 48 TR r 5 Bl

O FERL RN R LAV — IR N AR BOHER T, AT RE AN 2RI X Al o
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FETRALAPR AL Urban Airship J2& 40 {i ] Netty A8 M4~ LI Ar g1 th ) ik 55 42 By 1Y
5

14.3.3 {EHAZHHIHIL5F

SR EI Y APNS S A R 14 I 4% 571 P I A R00er 1) — I, ik —1> APNS
WHVEE S BT T AR

(1) st SSLv3 6 TCP EHEF1EHS] APNS IR 588, I X 509 IEF 1T EHRIAGE;

(2) M3 Applesiz UM @, s Hfk T8 00 il Fom B X

(3) ¥HES hEEET;

(4) ARIRCEMERLE T HE AT C 2 & 26 TH S A SC AR R RS, W E RS el

(5) WARAHREA, WEIESEXEET, JENDTE 2 4k&:,

P A A — HEIH B —8 0, TR E T A N — A XF APNS REEEM RN
o —BIHETR (WRIESMIE . KNSEEREE ), IBAZAREIRISSTEL TR 4 R
M 1 3 B HF R [ 25 7% i

BARMNEI LA, ZUMRCERA T, (SRS A M ff e T Lk )8, i A — 2k
W, JUHUETE JVM I

B APNS HUVEHUAE , 5 A A (A 77 ZE LA - P il AT &% (AN Rk ),

W FERTIH R SIS 3 AL BRI MR T 2 3k — . A JVM AR A —A~ 2 456

F R E R RO, BV R b X A B AT A, BTV PR30
& KRG HEREZG, EIZEET LT A I Y B2 2N 1 . A7 = 24
B, BRI
O BHZE A5 REAS IR I B B (R SR AN 2 19 o 5 0R T AR & R A AE B2 D sl 3 B Rb
Z WM.
O H TEHETHNRIIRAEZNERZAIILE, FrU/ESRHEREER, MEETH
BRI RIBHZE . OB A B v B KA, R — IR E B B 1 E
Had 2 AN, IR ATE BRI R A 200, BT LA S RN TE LW
THE o HREE KT I BT, BT B Z AR 3 A BRIk 2 1 .
O MRHEHE TR —J5 B S A . B B g, LRI R
EX W
& %2 VO, fEX AN, SR EM S HIEM A S, X5 A T LAFRLL
HbZ5 APNS A3XTH S, [RIHE AR VFERAE R Ge e A5t rT AL s Ot sa o0 HT P AR
Netty f#if5 0] DUERFA AP ITAG B3k BEm) 0, [ PRIt T4 AR ) Fr i i
B, WRATEE Netty S anfaf fa 406 FHIE #0979 P4 T ik APNS R, WnflasiE

D Ak APNS HIf5E., 5% http://docs.aws.amazon.com/sns/latest/dg/mobile-push-apns.html £/l http://bit.ly/189mmpG.,
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M 14-4 IR

E14E ROAIWR, D

{{78;EH 14-4 ApnsMessage LI}

public final class ApnsMessage {

private static final byte COMMAND = (byte) 1; APNS W8 BB —A4F
public ByteBuf toBuffer() { %‘j(/‘l\ﬂ(]ﬁfi/%ﬂ?jﬂ}ﬁl“,
short size = (short) (1 + // Command PR I T2 8 e
4 + // Identifier R T4 8 R N — , FFLL
4 + // Expiry M TFRCE% R, 7E ByteBuf

2 + // DT length header Bz mrkseitE s

32 + //DS length

2 + // body length header TER T, ByteBufE‘Jj(/J\IEﬂ?, It
body.length) ; H¥g% THF APNS E"Jj(ﬁﬁ?ﬁjﬂ

ByteBuf buf = Unpooled.buffer (size).order (ByteOrder.BIG ENDIAN) ;

buf.
buf.

buf

buf.
buf.

buf

buf.
return buf;

writeByte (COMMAND) ;

writeInt (identifier); ﬂéﬁ?%’é*,ﬂ\:ﬁﬁﬂﬁﬁgﬁ
.writelInt (expiryTime) ; %E@%?}E’J%ﬁ{ﬁﬂ%%
writeShort ((short) deviceToken.length) ; ﬁg/\ﬂg@gq:
writeBytes (deviceToken) ;

.writeShort ((short) body.length); XAZEH Y deviceToken
writeBytes (body) ; FE (XHEEER) E—

A~ 4
T e I*Java f bytef]

A, i S B 3 [l

KFZLI— Lo B Z UL AR .

Q Java B K EEMEHIR A E— L, (B2, APNS PHYTFZE—> 2-byte {H, fEXF
TEOLT AR B B © A A r sy ikt 1, By DA BB R 46 short
AN, R, WREA BAHR ByteBuf i Km0y, IBATEALEE short
Al int ZERIAG(ERS DU AT B 23 A PO A B iR

@O Al ThrfERyjava.nio.ByteBuffer, A NERIFE VEupX, WA E 0 E RN

i

Netty By teBuff2x A s B T ELIA S AMALE .

DAY, Netty 73018 — & CERI Y APNS 148 M B s/ N —HE T
PR XA SAE O 29 T T —A ByteBuf, FFLIYWY B MR LIERT, B 0] IR %5 H
WS AT APNS 1Y Channel

AL Z EALGIER: APNS, (HJR AN, BEHZE /M sslHandler FIffiS#Rk
%5 ChannelPipeline i ChannelInitializer, HIfCHSIERA 14-5 iR,

O RPMA ByteBuffer M flip () ik, —F&E
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#3554 14-5 i E ChannelPipeline

public final class ApnsClientPipelinelInitializer
extends ChannelInitializer<Channel> {
private final SSLEngine clientEngine; —A X509 ARG R g —A

javax.net.ssl.SSLEngine Z& 1525
public ApnsClientPipelineFactory (SSLEngine engine) {

this.clientEngine = engine;

}

@Override
public void initChannel (Channel channel) throws Exception { *@fﬁ——ﬁ‘Néﬁy
final ChannelPipeline pipeline = channel.pipeline(); I SsIHandler
final SslHandler handler = new SslHandler (clientEngine);
handler.setEnableRenegotiation (true) ; .
S J APNS 424154
pipeline.addLast ("ssl", handler); .
pipeline.addLast ("decoder", new ApnsResponseDecoder()); TSR A
e AL N BT SSL,
! XY JE T Netty i ByteToMessageDecoder, Jf-H. %g?ﬁ.i s
N SIS T S M . y i ¥ 7
} AL T APNS JRFI— RO | |
[} il

EATE B2, Netty (IS REISS T 24 1/0 1 X509 ANIER ERE SIS Z AME 5, 1E
Urban Airship B3] 193 A # 1] Netty #9781 APNS AL, Dhpg— 5400 X509 AIER)
BT EE 80 ZATAAS A — AL, i HANAURS T % . Netty B 1 A 19 24
P, B4 SSLIETF . Bk . S E AR A SO s 8 sC, DL R AT SSL Al Sk Y
M TR o X 2L IDK R E T . 255 AR R I HLBZ SO APL # B BREE T 3
17 Netty U 2 )5 o

7E Urban Airship, TEFTH FIARZHIEIE APNS LK Google ) GCM FY & =77 #E1% 18 1 IR 55
MYIEFET, Netty #RUHE T EEAMA 6, ERFELT, Netty BEHERTG, /T XAz fil
S HTTP WA T MBI B F IR M BCE (U TCP keep-alive LA KM EHEFH XK
/N B AT A

14.3.4 EHE@EEIZEHER

L4 T Urban Airship 0] 556 =7 SR B LASEA T B8 2E A PR o 76 1R K& 14-6 B,
TEERNE, KRS RN A A 2, BR Tl =R Ac A 24k, Urban Airship
WA HEAE RN B SS B 2L, EAE X R T, B RE B4 Urban Airship (195E
il ZEts = PR . XA AR T — SRR F Pk

B WHAHREL B EEFEEEE RS, RIEAFEREM, Bl g e

)T ) I 2 22 (B SHEA T D030 o T RS SR S5 0 e (L R 106, S B AN B b T 1 2
I IRz 30 J B i SO S
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B 5P e T RN 6 . IR I BERE , PR & B R PR RIS AL 5l
HLEA—HE, X T EXHENL, Balaim vk r RIS —HE

B 385 e G RSP AL T AT AR R — 23 B Bl TR KR B 22 gt N T H R
RS, AU A T K H LA 2 a5, T HLAs ok J5 v iRk 55 S py g4It 1 oK my 43
B

WA 5 R AR AR e RIR] TR SRR SR PR, A% 2l i i A BRI B R i
I 55 Bt R 20 2 o e 2] 7 A A BRI F it A R B ], Tn ELABAT M B sy . R
AR (SRS BRMLS ) SEiX —=F S0, W 2 — Al 2 2 B0V P2
O TR B A N SR UL AT BE R R 25 2R 1

W KRR TR o mARE T KBRS b 2 . B A BB SRR E AT RS I, 21
of AR P e e i 22 S BOE Z2 MBI s IS5 SRR &z . i TR 3R e KHL
BRI, X AFNR PR — DR R T R AR RS AU A

Bl % B ] 93RS, Urban Airship MBS i & ORI iz 2] 1 LS G 250 28001 -

LI e SribeyegsliNE2 =2 dINDPOE® snifa-diNpuE s dS e A=WNEI)- AL R

B FZEE R SUVF TCP Y keep-alive Rt , R I 1T 2242 B R0 2 B 5 B3 25 IR ¥ TCP
e

B UDP N7 m 4 shik & Lk M REIE, FEONF 2 s SRt e;

W SSLv3 Fri R iy a5 % TR 8 i i HOR B2 BRI

T aPki%, L& Urban Airship U520, Netty X T2 — M sl BAE 6k

UL EE RAEZ A, TR AE LT & i

14.3.5 Netty EEKEBAXENH X ERE

b — s r R B, Netty [ £53 7] IR MEIVMAE & | R 1/0, I A Nettyiz 1 77E
JVMZ b, - HH AIVMLE Linux #8245 F Linux (Y epoll 7 1] A58t e 45 B 7 U b A
H TSR (interest ), T DANettyffi#3HF & & RERS A 332 KT R B —R—
A LinuxF R — B 0 B TCPIEHE, M I PR K B sh i & A . A T XRE 4 RE
1, MRS HRAERTAE nT AFEARR A A [, FRidr R A 5 1 S B AR 45 4 B — 1> Bt
i&*n IDO

FEZ IR A B AL T e B DAL R D R NI AR, — AT Netty BIIRSS
LA AIE /DT 100 J7 (2520 998 000 ) MY HE . 7EXFIHOLT , XA FRHI AR A B o 15642 i

O HE, FEXFEN TSRS ZRHIXT, REEIRE T2, RS IT B R
SRR BE SCIRF R B HE 48 FHLEE I 200 000 ~ 300 000 AYFE A TCP i, 243% f5 ik 3| uli 3 8 1 X Fh AR
B, #UUE ML (bare metal ) iRS %%, F H &V EHF MO0 K ( Network Interface Card, NIC)
BALR
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T Linux PR30 68 2 05 1 45 HERR R E] 100 J7 ST . IR TVM AR B 30 H5 8 R
EFUKHT JAR U SRR T, 8212055 25 v BEA BEAS AL BRBE 2132, Wi A
13X —YIHRAE—1> 4GB R/NHE o FIHXFIAHE, Urban Airship BUMJHB4ERE T8k 2000
T B E B B R AL TCP BTG T IH B 28, T A B — P& LA T
i RS54

HAAEEA R, BRI, — 3T Netty BIR S REMS AL FRIGIT 1 & 7 B9 Ak
TCP BT, (I FEMOT AR — e 55 2 sl B . nfR) A =58 s e B BiE—
B, VUSSR, SRR T B RS S S R AR AT BUARIAT R . T I e S (i [a),
T Y I 2 A R A T S B A R R O JE AR

14.3.6 Urban Airship /Ng5——EE#Bh A i 57

FAME LW T PIAE Urban Airship PFES LS Fp AR Netty #9375 . Netty 1551
Seff, JF B TAEMSAER i, (A7 Urban Airship PIFBAYIAZIHALML I bty A I T42
FAAER S5

1. AERHY RPC 12

Netty — E #/2& Urban Airship F#5) RPC HEZR A% 0, H—EHEAEARWHEL, 5K, X
AHEZL R R ] AL FREC DL+ 1R R, I BAAT AR SR R DA R ki, JLT
A~ Urban Airship & H 1) APLIER# LM T 2 Jaum ik 5 AL, T Netty 1E 2 Fr A X 2E i
F IR o

2. GaE AT REIK

Netty 7i Urban Airship £ Z88H T LA R A9 G 2 IMHAHEZLFIPE REICHESL . foln, 7l
T THT I 4838 B A T IR 5 IE, O T OBERUBOE T BB i HE, Netty Al —> Redis 52441
(http://redis.io/ ) FHESEMT, Lhis/ N P o A5l (SR280) IR 1 o 390 i 4 0 L A i

3. FELMNKFEEFiR

X F— 2 N %, Urban Airship — FLABAEZ2UH ) Netty > A HLRL i [R5 Uil ) i S
AR E P, A5G U Apache Kafka( http:/kafka.apache.org/ ) LA & Memcached( http://memcached.org/ )
XAERIRSS o Netty B9 RIG VIR FRNTRESARES Sy b T3l KA 2L 0% o, I HLRBISAE HIERY =
E A P AN s e 51 B2 1B R U TN 3 Sl G R R M b2 AW

MIMHZ, Netty —EL#fJ& Urban Airship IR HI5EA . HAEE ftt XACEWIL B ARy, I8
AT EAE IVM B T 4G E R, s T — 1 EIEE X —iESR
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114 &

AT BN L S Y Netty RO 50, DLCE 2 A0 nr 5 Blisc 460 Bl ffoke 1 8 K )
ZMAF IR . (TR, AT, Netty ARAMUEHAE I — MU HELE ],
T LA 2 T e TN i A S B ) B 2 1R 4

TEF—&=, A2 Facebook Fl Twitter A BTk iU EBIHFE, HEAPI MBI H, X
PIAIH 2 ST Netty B9 EARI9TT & PRI 2 N RS >R A3 5 sk R .
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AEFERNRE
B Facebook &9 £ 4| BT %
W Twitter 49 Z 6| BT 5%

HEARZE R, FMTH AR Facebook il Twitter ( Wi IRATHIFE S 4 ) Zanffifi ]l Netty
9o MATERFIE T Netty 535 F3d A BT R A ENEZL AR S5, LA /& XA s (o 4 1 DA K mT 4
SRR

T FRL iy 2 L) 22 G 5 A 2 R IR 1 TR T RN SE T A A DR R ) T AR T R S 1

151 Netty#EFacehooki £/ : NiftyFaSwift"

Andrew Cox, Facebook ZX{4+ T F2IH

1£ Facebook, FRATIEIRATHILA G uRSS P T Netty ( FHFALBR B F- LN FHARF1)TH
EIBAE . T HTTP & romss ), (ERFRATIER S it Fl A St @ A T & 0 R AS EE Java
Y Thrift 55 BIPSHIHESE . Nifty 1 Swift.

15.1.1  {t4=E Thrift

ThriftE— >R RIS M7 P g fese, Holidm R Bk A (RPC) RHEATHAE .
B IRYIEEFacebookFF A 1 #, T LAWS B FATTHE £ RS Ak 3 74 1 it 1 AR 55 4 22 18] 1A e e 2 61
R4 TN DR E 9 B 55 ) 7 22 o XA sXF g, RO R 55 e A AT 0 % 7 il 5 A fE 427
7 fsf T+ 48

@ AN Fr ik AR A YRR A, AR — i S T A R R
@ — 32k HEEAR T Thrift (9 FF &4 A IHASHT 1 E 5 AT LALE http://thrift.apache.org/static/files/thrift-20070401.
pdf *jz §IJ o
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Thrift 15— EE AR RUZE AT DI T 2805 5 . X H154E Facebook HIHIBA AT LA TAE
PEBEIEAf IR T, I O A T2 75 BB 5 1 20 R0 I Ath 1) Al 55 40 528 B R & P o A0A5 . 7F
Facebook, Thrift T £ FRATY G il 55 Z [0 A0 B A5 1) R 27 N2 —, W ey Tk
RPC MFIMEAE S5, et 7 — s . BB meedis s, g 2ng 5w, DiE
JEEEb B,

H M Thrift/EFacebook# It A& LI, & 4AEHN—1Apache®1 H ( http:/thrift.apache.org/ ) J
5T, TEAR e AR 2L B DA R IR 55 TF R N LR 28, S 1EFEFacebook A (], 7EHA A R0
A, WEvernotefllast.fm®, LhJ FE M FFIFEII H 41 Apache CassandrafilHBase%s

T2 Thrift (9 324

W Thrift #9432 % 3% % (IDL) —HIRE ARMIIRSS , I ELAmHEVR Y 95K 22k 6 F4

W EAEART F i R

W R B 0 R n bt/ s — A A i kA% =X (40 Thrift (9 =36
Wk JSON );

B Hm—RE T N TR/E ARG (40 TCP £H:5 . Bil . WAAZWIX ) i

B

W Thrift % % ——f# 47 Thrift 1 IDL SCOFLIA BT TS5 8% P om i AEAR A, LAKAE
IDL HsiE SUIA 5 SCT Y 9 A RE 5 ARA RS 5

B RSB FIA—— I DGRBS R P EIBGER L YRR B S T X e T Y
X5, LhRCHE R K [R145 % P 3 5

W E P IR OISR, IR e R R A RS A

15.1.2 {EF Netty 2= Java Thrift B9ELAK

Thrift [¥) Apache 43 & JRA OS] T K2 20 FOREIE S, i HEA HFHALES 1
Al Thrift AHEFEAAI ST HEZR ( Twitter YT Scala () Finagle f&— MEEHAIH]F ). XLEIEF
F ) —L87E Facebook 2%/ /DA BHH A, {HIETE Facebook F i AR IRE Thrift R4S AYIL &
C++AHl Java,

IR A Facebooklt, FRATELAEMHCHFISEE libevent, NAIMIT & ] FER . EPERER
S Thrift ST T . it libevent, 1155 7 OS APIZ | AYESF- 45 1Y F A T/0MME:, (H)Elibevent
ARSI, i, G Java NIO, HINZSZ i, Bk, AT B g, mmp
(T B, [RIRRA 1AM T3k [ Folly ® i 2 2% wh X R n] R bk b & il X MEZRIA HA —
A TR A 2 E RS AR S EE, LA— A SRS A R SR AL P AG IR 55 S8 . (1%

(D W LATE http:/thrift.apache.org $8E| 5 Z HH T,
@ Folly J2& Facebook AUTFFIE C++33L% . https://www.facebook.com/notes/facebook-engineering/folly-the-facebook-
open-source-library/10150864656793920,
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AR 5528 0T LUE Bl — AT AT 45 SR AL B SR 57 R 1], [ 5 A ) o7 il 5 81 FE —A [ e s RS s
W — ] Future, )

)R, FRATTAY Java Thrift HESLHIARDZ F56TE, M HAATH G 2MLA T H B8 Java AR A1
REIH YRR T CHARAR . BARC LA THEET NIO Z _EAY Java Thrift fE22, 3 H 3 H%ET NIO
% P T o AEJRR P 0 AN SRR AL A BGR R I 22 B 2, i AR 55 2 A SR 57 2 1
TEORACEE . AP seih e ikErE, 7F Facebook, XHLAY Java Thrift fRSFH &K A G iB 5| T AL LR
C++ (1 Thrift HE42) HHE LM TR, I H el TSR R .

FATAKFT LITE NIO Z FAEE— 2RI H o HESE, JFFEIRZ EASEEFRATTHI 1Y) Java Thrift
SR, BRANFEFRAT R CHRRA I SEE AT —FF o (R0 SRR, XHEE Ko TAERARE
SERL, ARG, BAVGFEEMHERC AT T, REERNEMEHE: Netty,

FAVRYHHE T — MRS AT, JEHEBF “Netty” Ml “Thrift” JRIE—AL, AHARk
FASLBAR I T “Nifty” XA T o HXTTAE CHRRAS k21 [R5 R TR AT T Eef — bl
TR 2/ AR ] A4S Nifty TAF, 37 Btk AENS A,

Bk, FRAMEA Nifty A8 T — A F L0 FH T 02K Thrift IjRS548, I BRI
TR T B, B mBRATBA IR S st T X, 2552 W5 L. Nifty B9RBES T
H AR NIO MR g5-#%, 1 HAFRA T CHRASAY Thrift il 55250925 R A 22 1 . i Netty
Rk TR TR

15.1.3 Nifty IR & #7a9i% it

Nifty ( https:/github.com/facebook/nifty ) f&— IR . il Apache VFAJ Y. 44T
Apache Thrift £ Z 11 Thrift % F /iR 5528 L. BHE T 1T, DU IC4E AT ff FoAd i
Java Thrift Il 55 &% SC BT AL i >k - AR ] LU HIAHTE] Y Thrift IDL SCPF . AHTE]EY Thrift £CA% 4 5
#% (5 Apache Thrift FEFTHLZE—& ), DIRARRIM MR S5 4 0 S0, ol — FCIE TR 228 i HU2
R B4 IR 55 25 B 0 S AR ( Nifty F 358 8 XA 5 Apache Thrift W B4 58 19 Thrift A 5 %% 52 BURY i
A ).

1. Nifty BY2RAD 25/ ARRD 2R

BRINAY Nifty Al 55 #r BEAL B 1 B sl /el B CiFA 4 S AgETESE, el (i A 2 X
4 Netty WA AR 1Tk —xd, HESEAA AL, DU W R AR o BEA TR
R, MR T — DS BRH AR, WA SEH R N AR — MR T IH B R T Bt A
TE—L o JIR 55 75 B R SR 2 - B LU [R] Ao 2O W 0L 6 7 40 2

Nifty if SCRFREAR A C Y A E SCRESE . B, FATA—Leilk 55 6 1 A & S 2 it
R B P i i AT S I TR T AR S0 P BRI 15 6, (R T e oot . % 7 S RE
15 )o FRRD AL AT ARy (7 i LU A S A ) 0 3 A% 5, 4n HTTP,
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2. ERSHLHFRN

Java Thrift RIFIAGAE ] T O10 47, I HIRSS fe B N6 s i ey 17— 2kfe.
A, T — DU R |, AR [ — D 2R h gl i, bR 2
SXPRAIE T e S 52 LUK IO 43K i 21035 A I3 (8]

BOHTH AL VO BYMRS5 a S A 1, HORRT B e — e, T ELX 26z 55 4 n] LAk
MHEZRIF R, HREE iR EEMHFL VO, HIAR S d T LU RS A Ak 4 i i o
ZH, AZWEIT — R XMNERAE TR AIE 15-1 Bi7s .

GEZ-Iak IR %5 231/0%#2 55 2R AL FE 4 R

RILR]

!

TR 1

RIATER2

—|I II—

\{ BEEGER2

FE AL ERIER2

15-1  [EZR9IER/M R R

Herinin 22

Il_

& P i PR 20 ATE 06 28 Thrift PRI — 30552 0T — N % 2 S 7
% foo () kU, Jrik send_foo () Fll recv_foo () P p 2R %, X {H15% Thrift 1 A]
DURIEZATER (TR REZA% P b, e — D& P L), SR VR FARR 0 2
RIS R .

TEXAHG T, RS54 Pl B TE B 28 UL IS —MER ZHT, RS 7 i 132 L 22
MER o FE—A B, FRATAT DU A K &AL TE SR 720 Thrift & 7 Sn g
Ak 38 DA AT: TG 380 3 1) 3 ST SR T XTI e o AR, FEIRSCAETE R, EAKHT IR T i <T vk
REFL RGO, TABLEIH— S #7220 Thrift % P i il BESS 208K, HUR W20 22 5K 42 it
J e

I Fop ) B8 AT A3 35 Netty 4 (1) EventExecutor 8{# Netty 3.x H1[/) OrderedMemory-
AwareThreadPoolExcecutor ik, FHABHEIRUENTT AL [/l —AN %4 E T A ATH S,
AN 235 i B A K 267 AR FE Rl — N TaR AR L is 7.

15-2 J&/R T /K G AIRE RO a9l A TE R A M7 AL, 3t s BB R0 T35 —A~
TR B DR 2B EIR B], ARG SRR TS AN E R BN, DAL
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Hedini 2 1

WL 1 R 2

Hedni 22

FOKAAMPBSES I RSRUOLH 5 S8 A F A R 45 38 A A R
we—
Lt | iR

15-2 3T RIKZ A A9E R AR AL AT A9 1B SK/MB LR

JUE Nifty A FFFIRIVESR . AT F BRI LU S e A BRI fo A2 14 i WGy i 55 T 44>
. FA 1A BAVI TR A TRNERE LR Z A TOKEAL IR i L AR e PO 740 B,
ECRARREFRA TR T iX LEALFRAS 52 MY S5 I

FARL, FATEEH T — Pl B e wpmi i A7 58 5 Q2R E 7 i BORORFFIUR AU, FA A 222
IS SRR, B P AR A A S ] F SRS FA PR T ZOR R E AT Ak X
JLEE 15-3 Fi7R o

el Rz 1
AR 5 5R 2

WK LRALH T % P i IR 45 221/0 4 F2 IR 55 F AL BE L FRH 1 JIR 55 85 Ab PR FRH2
KIEER]
T
L3R R2 AP R 1
Sfrup 22
—

Helip 2
B 15-3 X TRKLAUEIEREFFITLRIERIER/MRIR

AR, Nifty fL4E T 5% S48 £ SR IUF AL A9 57248 Channel (AT LLE L Swift ffi] ). 41
REAELEZE P it FUIR 55 A L % - S B RE T B9 11 2 SCROFE BTN, IR 55 A 2 S G e 7 ) 645
It ELH AR S8 AR R AR AT Ak [ 25

BEX £ R hyinxiaoyu(hyinxiaoyu@gmail.com) £ BEEHRI



220 F15%F EHWAR, F=HD

15.1.4 Nifty & & iRyt

Nifty B2 P it & T2 AR e A0 % P b o Nifty SEPR B f it 7 —ANEEX] Thrift 1R 25
Pk 1Y Netty SEEL, (EUZEROHIAR 32 0R, IROAAIXS T Thrift Fra@ 4 abrifk i) & i 54 6,
EIFBA RZ 0 Wik, AR RG2S T REHE 5240 % - i

1. Fk&k

Thrift B E A C AT NIO A5 % P Bl, (HRRATEE B — MR R K
el WK R— PN —id4E BARRZANER, AT 2SR RN AIRE ) o AR S5 25
2 IRB TARLRR, IR A EME AT DI T AL B SEi5oR , (EE RV AT A AR AR AL TSR
TKEAAT IR AT LA AR TR AR o AR 55 AR 2 46 3% B/ B I 1] R 25 R SR BBORCHE 1 20 7 i
A LATE——H) TCP Bff i L — 2 Rk Z2A/IMEK - ISt 1) FH I 288 2 50

il JH Netty, WKLAKBIER . Netty fif 174 4 BEA T NIO PE£EE RIS BRI I TAE,
Nifty DU AT A% 73 A K LA B i

2. ZREH

BEE TN TR SERIBIE A, TATTIAE BIEFA TR IR 548 Bk T X S ey idk . 2%
SN CHPHARZEHSR A T8RRI Thrift 27 5 st sz 4 ) a] AR B i futk vl . {H2
TE e B P O (9 % P i e 4 AT 2 2 S 3l— RIS e 4 L A0 P il e 2T B0
HMRAEIR | PR B B I 157 a0 20T B SR AE RS O T A P S e A SR IR 1V 22 )

FEAR BRI S T 5. Thrift C 2870 &8 BN BRI T — NP aIRRAF, BTl
N T SCREICIPMARE, AT 2% i Channe L #EfP— NP5 1D S B4R BRLES A9 — AT
A Z—AMEHIBAS

BB R SCHEAE T, 7EbpERI R Thrift 200 b, PRSUZH 05T I B 4R PSR IR

¥, TR SR, TR Sp—

TR P, SR TR (W 154
B ) NS RUIFHD T AR, SLHRSUR T AZE R4 )2 [ 4575
DASEBREOR , (ER AT BB % P ok, i
WA INE AT . BN SR R Swift 7 il i
i, A TR MU R D B — X, 8K pd N
SRR IRB MK (3% Nifty ) Channel Wifigs | wr | | oo |
it % Channel WA BRI, EHFE f@ﬁ) | 4%5—: |
S Swift FE, HCHE BRI P DR L R o X 5t
FHAD o SOt 15-5 i R I AR 15-4 ZHERIERE
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PR Nifty f#Channel{%F5

% P

R | Swiftz |

Channel 5 \

I Channeliz B ':‘ LR

y
LR niw Swiftf |

v
% P

15-5 Rk

15.1.5 Swift: —FERAIMIEZE Java Thrift IRFHITTH

FATHTHY Java Thrift HEZLHY 55— CHEFR /T IUAE Swifte BT Nifty fE8 B 1O 514,
EE RS A v] L B e i Java FEMERE N, 45 Thrift i35 F & AR TR ] Java
AT o MARMIIRSS Ja Bt Swift 3877 HPREE L 21 A (8 1 S 33 LA ST Swift PR R IR BT
ARG LA BRI G R o Bl S5 8., B AT DA EEE F Thrift 4a 645751 Thrift IDL 3C
PR R AR — RS SRS, BB, I aE e N RS AR U TR AR U
Gk e [ 5 SRS, SR E3Ea TGS 25 LA SR s (AT BEAT A A i AR 55w ki 5 %
FA 3 B AEARARAD )

Beat & LAY Thrift fCRSA 8, B BEMTVR BT DRSS NERAS , Wi JCHs B2k IDL Zaikes, BT
DIFRATBIVFZ 38 te (anstA & i ) 2 1 JerE Swift AR 2 FE, QR IRELER, mTLIA
Swift 1) GitHub U ( https:/github.com/facebook/swift ) I I4A{EE. .

15.1.6 ZR
FE R, AP — 253 A 1] Netty BOIERR HATILEE S 19— 2L R

1. MEREELER

— i Thrift Al 55 2R REAY T TR X T2 BRSNS ARSE I ] 1 a)iz
FTA % - o, XL i AN [ W X 1 (e 2 W 2 P e 55 5 26T Theife 8 . B AR IXARI 730
X RER ISR Thrift fie 55U, AR FEEE S ERPERENNK, (R B RR G B B T Thrift
Hle 55 BB R RE , T L3R X — 2, WAL D TIZAESEAR B CPU ]
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W 15-1 PR, FEXADEEMENUT, Nifty BOPEREOL TR HAAE T NIO #9 Thrift il 55 2%
( TNonblockingServer, TThreadedSelectorServer Dl TThreadPoolServer ) FJSCEL, ‘BH R 52
AT FRATUART Y Java M55 #5528 (FRATTAERAE B —A> Nifty Z TR S5 #5580, BTG 1Y
NIO DL K F L hIX ),

*15-1 ANESEIMPIEAENRLS

Thrift B 5528 L3 TRIEERF
TNonblockingServer ~68 000
TThreadedSelectorServer 188 000
TThreadPoolServer 867 000
B2 i) Java i s5as (AEH] NIO A1E G X) 367 000
Nifty 963 000
BZIFET libevent [ CHHI 55 2% 895 000
T —fREF libevent 1] CHHRSS 5% 1 150 000

AT A E—BE RS A Nifty AHER IS Java IR 5545 /& TThreadPoolServer, iX ™55
S TR AR 010, JfF HAE— AL 1A R Lisf TR . XS B e b B/ 5 1 i
BT RIAEE s SR, fH O10, MARMINRSS #5 75 AL AR i M IF R GEHERT , VREHARZE 5 il 5]
g e T

Nifty #2508 T Z R CHHRSS RS0, ORRA IR & Nifty BF5F Hi9—58, BRE
AT TFRATHY T AR CHIRSF A HELLIA A — 202200, (HZ /D KB Y .

2. REMEBAIBIF

£ Nifty Z I, FI7E Facebook MIFZ B Java IRFSERMHH T —MNEM . HE L
F NIO (¥ Thrift flR55#5 58, B TAER LT Nifty, 2R MRIENRHE, AE2
PR A, (FJRH T e S22 VO A3 2 NEFF R, 171 B Nifty 29 H#7E Netty
M54 VO HEZRI IR SR Z 1Y, ik (MEZ ) BRREdhs> TRZ

AT —> B 2 LI B BRI R 55 2 56 TR B IH A RE SR A 2 1, 1T B T R A2 — P BT
M. KM ERAMT AL T CLOSE_WATT IRA, XEWEMRS K THE it 4 X TE
FEFIE A, HR R S5 g MRANIE 3 [ B IR PR OGP A T IR o X (Ao Se A 740
i 7E T CLOSE_WATIT R,

() A=A ARG 5 FEAL R RSG5 A HLERSERE D, BRI REA B LA B i RiEK, H2&
WHEAE— R E A — DA SN Z A AR . O — B 7EJE B 9 [7)
B, PUATEIRFIER N, fE— RS 2577 Z AT, W EAE TR K AT ], (PR ik T
B2 A A AR o IR HAZ R Al B A R R R B By . eI i LA by B R AT RE, (H R
LERPHERR T, mRRATHRIFBCA A 2 R ST AE
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R, BAMZIRS TR T Nifty Z 1o S0 (AIBRAEBULIRET AT ) 46 T AF]—
REYIR], XA AL ISR T o T Nifty, FRATHEE A QB UL Sl el 1,

X HURAE B NIO B rlBESS IR BT bug BY— M1, 1 B 2L TR AE IR AT Y
CH++ Thrift HEZUERE RS FE T, AL —UE R K bug, [EJZHRIN NI IE—MREF A1
T, EULH] T Netty 2 anfar i B3R 1A & 2RI B iR E B 2 1.

3. Bt C++LIAYEBATALIE

Netty i3 3o S SRR AT C++-AE SR 4RI — S8 J5 % ] 45 b 55 By T 3RAT o — A X AR 1) 02
RTINS . FRATH CHAEZRMTH T2k A T libevent Y8 {45k 3K 20 2 1 g A K¢
IR 55 % BRI, AL SRy B A SR AR S I — > B0 (0 A R T R T B B, R FRATT—
ERAEA HIRATFRZ A SR AR VG . OB . — B4R IS5 & Prmid s, X FlRizE
FA ity RN TE SR, R A AR R A R SR S, R IR T — 2 = TR (] A s [ ] B
ARG, FRAMLAE — A EAE AT 8 S 0F . BT 048R Ao R Bl PR TIE 23 78 0T T 32 88 I 4R
G B BT A R B A B 2 S5 ke, PRI 2 RS I B O R O B, FRATTR R HE T —
AR

SR, FRATTA P R AR Ry B I8 FH AR B L sl R I, A 7 IR 2 L AN R iR &
EAF R EIE . 7EXFMEAL T, AT S AL 1T, B IRA T2 1 sk it
PR o FE R AR I (R R EE I, FRATIFARA 3 T PRRR IR R, FRATTRNIE Nifty A 23 lf 313X A4~
[, B3 1 B ANt FH BRI 42 Fry ik A5 512 Nettyifi i & [JHashedWhee 1 Timer “ffEHe T iZ [0,
P, 7 %5k A Netty ) 28, FRATHRATHCH ThrifthEZERIN T — M TEI s, JF
iR T A AR 4RI R (per-request ) 8 FsF A [R] [R] FE FTaHs 21 (14 ik (o) AL,

4. FKKETF Netty 4 st

Nifty HAJZ1T7E Netty 3 I, XXFRAPREELMRE T, HERIESAH —1FT Netty 4
IR ASHERS GF T, IAESS 4 BUW Netty CAFE TR T, AIVRYSER L L. AT
TR Netty 4 19 AP 45 R AT — 262540,

— AT AT ST 4 HF FH Netty 4 A0 55 30 00 -l 1l ORI R R 4 B — N 25 22 1)
e, TR BT, T DAEAR S5 45 i A B 48 07 Ik RS MRIZ IR S5 48 R FH T2 A T /O
LFEARAR LA W 7 D % P oA o ORI T CHIRg5 4% (10 Thrift 7Kg HI#F ) ©
ZERES I IR

MIZMFIEARE R, FRAT T 17 3 REAS AL A 1 % P i i Bt , A5 RE AR AT At k%
AT BN ER VO TAEZRE L, XAESS 3 UM Netty HOUZ AT REMEIAY .

@ A X HashedWheelTimer KM H ZH{EHE, S UL http:/netty.io/4.1/api/io/netty/util/HashedWheel
Timer.html,
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15.1.7 Facebook /N&

15 Netty FIFEINT , A8 LA BT LR Java IRSS SHELE T, HULT-AENS 5 IRA TR by
C++ Thrift AR5 #HEALAGPERERIIESE . TROTE LB FRATA M —L E T Java REGFTHR T
Nifty, Ffffpe T —284 AGHR IR E MR PERE )8, [A] i FRAT TR TR 4feks— 263k 9 Netty, DA K Nifty
A Swift FFA S B A AR, RS EIE & C++ Thrift (947

AL, A Netty 242 ABHE, JFEHECLRNT KEMHFRE, #lan, X+ Thrift
AN E SOCKS SRR, BRI /N —B .,

ARBADEAR IS T . A A K RATEREATE TAEZM, DL ET XA K R A
T AR o SRR 8 Java EAT Thrift JF & BOSHR, — @ BEICER )

15.2 Netty £ Twitter B4 : Finagle

Jeff Smick, Twitter 24 T F2IH

Finagle /& Twitter FJE/E Netty Z L IIZHEIY . BMSCR A1) RPC HEZE . MERBEFHF{E S
PR LA B o (] 2k 9 J i IR 95 B AL B HTTP 355K AR AP died, T A Twitter ZER A% I
ST FE Finagle 2 [

15.2.1 Twitter BB

Twitter W) EE N —PEAR Y Ruby On Rails W HFEFHER, FRATEEVIHIRZ K
Monorail, Bf#E Twitter FF 201 KFAL AR, Ruby i1 ALK Rails HEZE UG BCAT . It
BRI ABEER , Ruby XS IRAYFHLE AR . WIF RS BEEE , % Monorail FFiG7545
MELAZES T X — A ER A AR B R S AN 175 B M2 e 21 53 A8 43 o ARHE B AN TR 7 T A T T A A
AEHRE . TERAZ O 5 XTI/ NS T 2 — IR G RE BB E o A% Ol 55 5% R AL A 2 85 s AT 7
APL, HIME T NS5 i i 551 LA S A S Re i) o] REAE o

FATYE N 1Z Monorail 43 AR RS, BAH0ISE A IT BRG] APL, (AP, 4Ed
WGy o BAZOM S X RERE H— L T TR, JFE R E A SRR FHESHE . AR
WEEA TTE IVM _E T & 5 —— LM% 0 IR 55 £ 48 AiZ Monorail HiF #8125, JFE
2] Scala S T, TAAs 4 HI A iz 4E IVM IRS 0985, JF HAas s 4 eA]. STk,
FATIE L Java B0 Scala 78 JVM _EAEEFTA 18RS . K ZE MRS I K& A AR 2 1E
Scala fERMATTHY IVM 155

15.2.2 Finagle R4
AT XA, FATH AR AR . AR . PIBORTTAIARY . 2D RPC FESE,
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TET RS BIEE R, ARG AETR T e AT TR M TR ARk Ho e AR S5 A Ry o 5 FH 20
HIEAEAR R S5 T LA A A B K, O He o A IG5 . S48 Finagle AT LA EAHE 7F NIO 2
I, {HJE Netty C4fftae TIFZRA T RESB B, I H et T — s 1S APL

Twitterfy Z7E JLRP PR MY Z |, FEZEHTTP, Thrift, Memcached, MySQLPA K Redis.
AT AR T ZHAS RS R TEE , BERS AT () X S b A T3, JF HEL & RS mT
P, DMEFATAT AT (AN Z M. NettyJ- 3B @ ATATREE BB 1 & i sk
BAIHEE X ChannelHandler — R B, IXFPY MW TR 240 IR S EMLSE B, 2
}5SPDY . PostgreSQL. WebSockets, IRCLAZAWS™,

Netty (474 125 B DL K WMSOR o] 60 B R ) Finagle it T 4 fE /g 3L htk . (LR FRATHA —
LB HLAh Y Netty AN REFFRE I R TR, BURTIRSET RERE S . % P iy 2o 1 8 IR 55 SR A
I H B0 AR 55 e LR T R3O . A IR SS BB T B R R B 1 T hn (IfoROR . 1EIRAE ), H
AT RICA TR AR S5 WA T AR A I A Bcdie o 7T 1 Al 55 ARl b, — B — I R A ] BE T B2
BT RIS, B AR B — 4 Hi Dapper)i & M EREFHESS , JEMERR M BULT- R TTRER 2,
Finagle 1FJ& 2k T M peisk £6 [n] S Mk 111

15.2.3 Finagle 230 T{EH

Finagle MJNFRESHRARFBHALE) . APFEREAeMI RS, ARG S —E ., R
BEAYBCE , BT DI ASCE . BN, FrA BRI AR A SE L TR R R, Rt AT
DL — A BRI 2 PR R R B 26 B AR M SO | ARAEAE A RO 2 — N i o, sl
BRI,

£ Finagle FRAYJIGHRJE Transport 2, i MRFIR T — A REBH ST EBUR S ARIXT S0
Transport #{SZH A Netty i) ChannelHandler, J:#ffi A% T ChannelPipeline f¥J)E %,
K H M4 HIH B AERE Netty #2002 )5, #$48H ChannelPipeline, FEMFHLE I TR 4 g At & i
B, Hbt 5 8% 4% 3] Finagle [ Transport JZ2, MIRH Finagle $2: M Transport ZZHGH A,
JF AT A MR R LIEE

XHF2 P im it s, FinagleZEd T —N 0] IR H i 047 (283545 4% %0 ( Transport ) #, R
PP EE LAY B 1R L, Finagle¥ MNetty &>k — #8282 F— A BA 8. 4iEK
BOERERE, K SRR g 2 B — I Netty)Channe1Pipeline, #iAMYHTSIT.
H il sk AN SSLfChanne 1Handle S 3% Channe 1 Pipe line 1 &L HE 5 ¥4 £25

D XF SPDY RYH £{5 B2 L https://github.com/twitter/finagle/tree/master/finagle-spdy. T PostgreSQL &
. https://github.com/mairbek/finagle-postgres, J&F WebSockets Z: il https://github.com/sprsquish/finagle-
websocket, & F IRC & I https://github.com/sprsquish/finagle-irc . 3¢ F AWS 2 IiL https://github.com/sclasen/
finagle-aws,

@ 5% Dapper BY{5 BT LLTE http://research.google.com/pubs/pub36356.html #8314 7 2 A0 BR B HE 40 2
Zipkin, 1] LAFE https://github.com/twitter/zipkin $£ 3.
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Witk 45— FinagleREfS 5 A ML ChannelTransport®,

TEMR S5 a7 —A> Netty Jkg5, S85 mHAR ML METRgRASAS . Soit. ERTLU H AR
{03k ChannelPipelineFactory, i TR4%% ChannelPipeline B[ ChannelHandler
J&—~ Finagle MIFFHEERS . T Ea R M BT MG A 82, IE B — MG A BRI — S8
Transport,i% Transport JLEH Y Channel B ih S 45 HA R S5 45 (19 S Z M HtE A 74226
BEJ5 M\ ChannelPipeline BEHUIHE, JRFHA LRI C BRI MRS 4% 5201

15-6 JfE7R T Finagle (9% F v FIR 55 s Z IO G &R o

FinagleZ ~i%, EFinaglefdTransport ¥ A FFERIChannelHandler
BX#E, HIgNettytz=m /- KRR % 8&ChannelPipeline
¥ v
Finagle Transport ChannelPipeline
= ChannelPipeline Finagle Transport
g / o Finagle server
i 3 = o o 2 @
= < [72]
3|8 |4
] 4
#HEARChannelHandler FinaglefR %588, xTFEMNMEETOE
K% FifChannelPipeline —4, FRE—NHATIONEHERR

15-6  Netty F9fF
Netty/Finagle #1#£2%
ARG 15-1 JeR T — M HBOAEI I ## S ChannelFactory,
RAZFEHR 15-1 % E ChannelFactory
object Netty3Transporter { QJ ﬁ'Ji%—/l\ChannelFactory

val channelFactory: ChannelFactory = 5451
new NioClientSocketChannelFactory ( e
Executor, 1 /*# boss threads*/, WorkerPool, DefaultTimer

) {

// no-op; unreleasable

override def releaseExternalResources () = () ﬁiﬁiﬁﬁﬂ:%ﬁ Channel
} N
fons: ; - - A5
val defaultChannelOptions: Map[String, Object] = Map (
"tcpNoDelay" -> java.lang.Boolean.TRUE,
"reuseAddress" -> java.lang.Boolean.TRUE

}

D HHAEHIZETT LIFE https://github.com/twitter/finagle/blob/develop/finagle-netty4/stc/main/scala/com/twitter/finagle/
netty4/transport/Channel Transport.scala $£3], ——F& 1
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X~ ChannelFactory #i#% T Netty i Channel Fll Finagle i Transport ( N iEE M,
XEBEETEIME ). Ml apply B, OB —870 Channel DIK
Transport, 4i% Channel BB E EER NN, Bk [m— i g g3 IH R Y Future,

FEHSTERA 15-2 JBR T Channel ¥R FE EHLAY ChannelConnector,

RILFER 15-2 EZEIERRSEE

private[netty3] class ChannelConnector[In, Out] (

newChannel: () => Channel,
newTransport: Channel => Transport[In, Out] UIER Channelﬁﬂ
) extends (SocketAddress => Future[Transport[In, Out]]) i%ﬁ%mﬁ ﬁgfgjf
def apply(addr: SocketAddress): Future[Transport[In, Out (LA RO
require (addr != null) 7E Future H13% [A]
val ch = try newChannel () catch {
: case NonFatal (exc) => return Future.exception (exc) fﬁﬁiChannd
// Transport is now bound to the channel; this is done prior to ﬁlEg‘A/\%ﬁéﬁ
// it being connected so we don't lose any messages. Transport
val transport = newTransport (ch)
val connectFuture = ch.connect (addr) §%iﬁf§{§§ﬂ
val promise = new Promise[Transport[In, Outl]] ﬂ!i%jﬁﬁl

promise setInterruptHandler { case _cause =>
// Propagate cancellations onto the netty future.

AEE—~H 1Y Promise,

connectFuture.cancel () u@?’fﬁfﬁ%ﬁk%ﬁiﬁﬂ’
} K EF I 8
connectFuture.addListener (new ChannelFutureListener ({
def operationComplete (f: ChannelFuture) { Wit HTE &
if (f.isSuccess) { AEEY Promise 3B

promise.setValue (transport) b3 connectFuture
} else if (f.isCancelled) {

JERgE ONIS
promise.setException ( HERER
WriteException (new CancelledConnectionException))

} else {
promise.setException (WriteException (f.getCause))
}
}
})

promise onFailure { _ => Channels.close(ch)

}

}

XANTT 4t T—4 ChannelPipelineFactory, E&— Channel fl Transport ¥
T o %) i apply kM. — B, sMaflE—4H1 ChannelPipeline
( newPipeline ), ChannelFactory ¥ <x{#f fJ X > ChannelPipeline 3k I & #H 19
Channel, P54t ( newConfiguredChannel ) X E#ATHCE . FLE L 1Y
Channel ¥l H—MEART) L4 —1> ChannelConnector, KA I,
FaR [A]—~ Future [Transport],
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5% AR, E-HD

FRAGVE A 15-3 JB/R T 240

RELFEE 15-3 ETF Netty 3 BufEH

case class Netty3Transporter[In, Out] (

)

) {

}

pip

elineFactory: ChannelPipelineFactory,

newChannel: ChannelPipeline => Channel =

Netty3Transporter.channelFactory.newChannel ( ),

newTransport: Channel => Transport[In, Out] =

//

exten
(So

new ChannelTransport([In, Out] (),
various timeout/ssl options
ds (
cketAddress, StatsReceiver) => Future[Transport[In, Out]]

private def newPipeline (

addr: SocketAddress,
statsReceiver: StatsReceiver

// add stats, timeouts, and ssl handlers N FEE Y ChannelHandler
pipeline

val pipeline = pipelineFactory.getPipeline () A|EE—~ ChannelPipeline, Jf-¥%

private def newConfiguredChannel (

def

) :

addr: SocketAddress,
statsReceiver: StatsReceiver
val ch = newChannel (newPipeline (addr, statsReceiver))
ch.getConfig.setOptions (channelOptions.asJava)

ch

apply (
addr: SocketAddress,
statsReceiver: StatsReceiver
Future[Transport[In, Out]] = {
val conn = new ChannelConnector[In, Out] ( <F1@Ui§__4\pgggﬁgﬁﬁgg
() => newConfiguredChannel (addr, statsReceiver), ChannelConnector
newTransport, statsReceiver)
conn (addr)

Finagle il 55 #4 i Listener ¥ [ B0 BIAE AL, fEXARBH, WEUrasdeft T —
4~ ChannelPipelineFactory., —/> ChannelFactory DI RZ&MIEH (R TSR, X
R ), AU — 2G5 E kDL —AH Tl 5/ Transport AT Listener,
5, QIEIFEE T — Netty [ ServerBootstrap, #Jm, Bl T — 4K ServerBridge
TJ, % ChannelPipelineFactory, HABUBACLIZT| TS av. BJm, KRG aHES
BRG8E B 25 0E B bk

MAE, IERAITREFHT Netty (1) Listener S, AfASHE S 15-4 PR,

(D Finagle AJEACASN; T https:/github.com/twitter/finagle .,

F|EHXSR hyinxiaoyu(hyinxiaoyu@gmail.com) £ ZEEhFiY



15.2 Netty 7 Twitter 89/ Finagle 229

KAEBBEHE 15-4 ETF Netty ) Listener L]

case class Netty3Listener[In, Out] (

pipelineFactory: ChannelPipelineFactory,

channelFactory: ServerChannelFactory

bootstrapOptions: Map[String, Object], ... // stats/timeouts/ssl config
) extends Listener[In, Out] {

def newServerPipelineFactory(

statsReceiver: StatsReceiver, newBridge: () => ChannelHandler
) = new ChannelPipelineFactory {
peline() = I
def getPipeline() = {
val pipeline = pipelineFactory.getPipeline () ChannelPipelineFactory

// add stats/timeouts/ssl
pipeline.addLast ("finagleBridge", newBridge())
pipeline Bzt ms|
} ChannelPipeline '
}
def listen(addr: SocketAddress) (
serveTransport: Transport[In, Out] => Unit

) : ListeningServer =
new ListeningServer with CloseAwaitably {
val newBridge = () => new ServerBridge (serveTransport, ...)

val bootstrap = new ServerBootstrap (channelFactory)
bootstrap.setOptions (bootstrapOptions.asJava)
bootstrap.setPipelineFactory (

newServerPipelineFactory (scopedStatsReceiver, newBridge))
val ch = bootstrap.bind(addr)

M—ANHr ) ChannelF T FFH , 2 ARG 20— Fr i Channe 1 Transpor t I Hisk [n] 45
Finaglefl# 55 %% . UASIE B 15-5 /R T Fras iy as @,

KADiEHE 15-5 #r#E Netty 1 Finagle

class ServerBridge[In, Out] (

serveTransport: Transport[In, Out] => Unit,
) extends SimpleChannelHandler {

override def channelOpen (

ctx: ChannelHandlerContext, ﬁ®¥444\Chmnwﬂ}mmpoﬁ,
e: ChannelStateEvent PIEAE—/F1 Channel #54T
) { FFET M4 Finagle

val channel = e.getChannel

val transport = new ChannelTransport[In, Out] (channel)
serveTransport (transport)

super.channelOpen (ctx, e)

override def exceptionCaught (

O FEEFIEACILTE https://github.com/twitter/finagle .,
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ctx: ChannelHandlerContext,
e: ExceptionEvent
) { // log exception and close channel }

15.2.4 Finagle By3H%

FinagleJ#% 05— MRequest#|Future [Response] i) VAT BRI ( pRE ST
T X LA ),

type Service[Req, Rep] = Req => Future[Rep]

MR BRI 1 AR R RIS 1. Service & —FXIFRIY APL, [RIRHCE 1% A
Ll ds o Mads e sl 1TiZMss 94 10 o 55 as il LA B ] 008, 30 Finagle tm] LA
HERBERIMEHED Eo &P gl ft— ks S, HE AR BN, Ea2 TR
el B RIR

i, FA 1T LU S — RIS R B — NI FAAY HTTP fis5 s, %MRk55 % HttpReq
YERZHEL, BRI —MRERLM N Future [HttpRep]

val s: Service[HttpReq, HttpRep] = new Service[HttpReq, HttpRep] {
def apply(req: HttpReq): Future[HttpRep] =
Future.value (HttpRep (Status.OK, reqg.body))

@

}
Http.serve (":80", s)

WhJs, % s g Bt — %55 AR FR R

val client: Service[HttpReq, HttpRep] = Http.newService("twitter.com:80")
val f: Future[HttpRep] = client (HttpReqg("/"))
f map { rep => processResponse (rep) }

AT R 55 4% 5 B AT 284 TR 80 3 L, A twitter.com 9 80 i I 7 2%
Tl Tdn] AP B ER i  g5 2, e BRI E .

server (HttpReqg("/")) map { rep => processResponse (rep) }
EX B, B RASA AR AT R, OB AT EE L84 . XA I o A 55 Al
(L EEE:

FP I LS 55 AR AL TREE TR AR A SIRE . (HJ, A RN Y 0o 1 T RE R
iR o SRR T UV | B EE L R GE A  Filter SCBUN R FTRRHINRERRME THZ .
B AR — IR — S BB 4L IR S5

type Filter[Req, Rep] = (Req, Servicel[Req, Rep]) => Future[Rep]
@O XHH Future [Response] FH24T Java 8 H1J CompletionStage<Response>, —FH T
Q@ BARARTEEEM, HRETTLIHR S Java 8 i public interface Service<Req, Rep> extends
Function<Req, CompletionStage<Rep>>{}, — &L
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ZA T PEA PT LAAERNE 2R AR 55 Z i A — i -

recordHandletime andThen
traceRequest andThen
collectdvmStats andThen
myService

XAV TIEMTIZ AN G DL AP SGTE R0 B o (ENTR, Finagle KEHLAE T id g4,
HA B TR B IAL LS RIS e . EAE 2saEr], PR M E, RO e TE R/ NG
REAUAE AT LA <7 4t S 5Tl ad

A AT LRI B ORI B s LACRAY . [ 1527 JBon 17— MEsK, BfEid —4
g e BEZ R Bk T A S5 IR A

Reqln ReqOut/Reqln ReqOut/Req

Uiy RepOut g RepIn/RepOut ke RepIn/Rep M55

15-7 15K/

FATAT AGE PR AUE BOR S B Bk

val auth: Filter[HttpReq, AuthHttpReq, HttpRes, HttpRes] =
{ (reqg, svc) => authReqg(reqg) flatMap { authReq => svc(authReq) } }

val authedService: Service[AuthHttpReq, HttpRes] = ...
val service: Service[HttpReq, HttpRes] =
auth andThen authedService

XA A — T E AuthHttpReq MIARSS . A T EX TR, BIE T —MHEH HttpReg
IEXFE T BRI R L IE SR . BlJE , I IEAREE Z R S AT A, TR U2
HttpReq Jf774: HttpRes BIRS . XAAFRATATLAMIZISS FaES, Al B Oy e g as -

15.2.5 HWEEHE

FAMRBEE R SRR A s BEF R, MBS INZE . SR LSIT . X T ki,
QAR EA T IEAE L TaAT A s TEAE S Z AR 1 ARG A RS, AR A J3E BT A8 A0 s F) A ek D %
WARAYIER ARG 2 TCE Lo i, Finagle SRS ARAT I b B e Sk 2 R O T RERS
FhE AR B R, e T g i LR ER

Finagle FJ LAt iz e Gt ot HISEIR A o Jit s B 9 DR 1 o S e SR A LAY 971 28 Finagle
B S RS L A T IR A B B ML I R S8 YT SR BOR 1B BR B B RE B B4~ EHL R Y
. A TIXLEFER, Finagle 288K (K ) IR BA R, BRI EHL.

RIGHIIRAS-FEL Finagle SCHIBIR R EHLAYESE, IR ENRESBSRHRER. 55,
Finagle #f AW 22U B4 4 . HAATE Finagle RERS BRTE. — NI, Z VA BB
ABI R EII . SRR, Mess BTl LLE OGP A R, AN 200 T 5 00 507 S 1 18
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TR

15.2.6 HERS

Finagle [R5 B PR %X ( service-as-a-function ) FIWE&S LIRS 7 S H & A5 R L1100 . il
an, —A P R X AT FE TR IR AR R S T R BRSSP A% O 02 B B Al
% . IFMEZ MR S5 LA R HERRAR 55 o XSG A n] LA It H 2Rk

RELFER 15-6 Bt Finagle A& RS

val timelineSvc = Thrift.newlIface[TimelineService] (...) -
Mo SN
val tweetSvc = Thrift.newIface[TweetService] (...) AR s
val authSvc = Thrift.newIface[AuthService] (...) }%—4‘@?%
val authFilter = Filter.mk[Req, AuthReq, Res, Res] { (req, svc) =>
} authSvc.authenticate (req) flatMap svc( ) ﬁﬂ}%#ﬁ\%ﬁﬂgﬁj{f%ﬁ, Xﬂ’
TR AR SR AT B 30T
val apiService = Service.mk[AuthReq, Res] { req => 7k A &7 1 N
timelineSvc (req.userId) flatMap {tl => ﬁjﬁ%\ Iﬂﬁ%’/{j'alEﬁ
val tweets = tl map tweetSvc.getById( ) B 0 o Uk B I 23K
Future.collect (tweets) map tweetsToJson( ) gl —~ JSON M iy
}
} L P2 5 00 R A 35 ) T
o S\ .
Http.serve (":80", authFilter andThen apiService) HATIIMRSS A 80 S 1 )i
—ANHTHY HTTP 45

FEX L, FRAT I TRIZEMRSS . HERRIRSS DL B S0 55 #0810 T % Foofi, JRHL, S TRHR
URATER AT YR, A T — AL uEd . BE, AT, 456 T BBird i,
FEFRAE 80 Wi |,

MUENE R, B SUET ISR 2R T BB I0IIE . SRS BB AT, AN 2Rt
Ok 5s . BHEIERINZ G, AuthReq #ostli &% 5] APL IS . MRS SHIHNG user1d
s A AIZR AR S5 ok A HRAZ P RO )2k . ARG, IR [l —2H 4R 1D, JRAERR R DT AR ID # et
FHAR RS Z MOCHA IR . ), IXAERRE R Sl ek, #— 1~ JSON A% =y .

EARIIE SR, A Te X THdR, I IR MIREE S T Finagle, FRATAMLTHILL
PR, WAUHLLTEA A XBACT I I %4,

15.2.7 R3E: Netty

N T B Netty 92550, iEFinagle LUK BTz BUFEIXCARREAS N 2 48, Ffl]—ELAES
Netty W2 #H VI GAE . IR, Finaglef N HRASH C SO SMBEHAL 451, T2 3]

(D  “Netty 4 at Twitter: Reduced GC Overhead” : https://blog.twitter.com/2013/netty-4-at-twitter-reduced-gc-overhead .
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Netty 4 47 718

15.2.8 Twitter 7ngg

Finagle T 28U T HEIEL A &, FRATC S48 5 ik R BE B = 1 IRATTITRE S AL B A I i
[ ISP ARG T A8 DL KRR oK o B, FEks AT B AP A5 MR uby B AR AR T4 | Finagle Z )5
TATER, R MNECHZR T ER] T Z 82, [RIEHAR PR 2 i pLAR 2 I 3 508/ 03
T FRATHE AR T 2ERTRA TR 2] TR At il sk . FERE AR, AT
FERPAHERFBOR 143 1997, X — B X T HATAY IH R F SR 1T B2 LIAR A

Finagle MHEAE 2R T & Twitter B 1019 & LA SCRF R EREMAT I P K, e 24052
FELVE T P I RIE IR SR L O AR — TR E MRS5S 1o (] Netty 10380, FRAT6E
POE AT Finagle, VUSEIRIRATHOMAE MEMESL . Finagle A1 Netty AbFE T Twitter T3 Y

B—MEK.

193 /&

AREBEEN T it T %15 Facebook LUK Twitter 3 RE K K2 w2 WAl Fi] Netty S fiiE f s /K
WERIPERE LA R IEPER
W Facebook /Y Nifty 5 H J&/R T, infe3d s $f1k [ e SR DMty & L R i 2% , 1 Netty
KA HIAT ) Thrift SCH,
B Twitter ) Finagle /R T, Wfi[3&T Netty SRAEAR A OB PERERESE , 81T 7
I L) BB RS X R R MR G SR e 1Y
A A X BT LA BB I, BEME R URAT i N — 1R ASVE A IR A £ R SRR A A TR

(D “New Tweets per second record, and how!” : https://blog.twitter.com/2013/new-tweets-per-second-recordand-how.

BEX £ R hyinxiaoyu(hyinxiaoyu@gmail.com) £ BEEHRI



fff-% Maven 7+ 43

AR SREHRAL T X} Apache Maven ( http://maven.apache.org/what-is-maven.html ) FJFEAA 4,
TERL 2 5, VRIVIZRERS I8 i 52 FHAS om0 vh B e &R Ja sh iR F ST H

Maven J2— MR KH T H, 2= HREERE K. WRAE THEEZL, YRl LITE http:/maven.
apache.org ¥R E'H 5 4, 7E www.sonatype.com/resources/books % | — B i1 % 2% 1 PDF
SR U

H—T AN A Maven BYFEAMES . TES 5, FROTPRHAE A AR 2550 H it 7s 6k 156
IXUEREAHE S

A1 {42 NMaven

Maven J&—F 1R Java W H 09 T, {BA AR ISR A8 BRGE IR A0 A B2 19 T H
T, BB R B — A BRI EH T &SRS, gmiE . WKL FTE. SR RA M
9K
Maven 45 LA T 9 JLASE
B A TRAERMEE, B REMARME ARG LR, BT E LI bR L
A DA R b AT A 8 o lan, —ANH Y B SRES S I K38 nT AT InZs ) iR B
BB EH T2

B — A TR A &RE XML Schema: B %A% ( Project Object Model ), # #POM" .,
Fg—A-Maveni H #H0A —APOMICLE @, 2Rk ~pom.xml, 7% T MavenH] T45HE
ZIE T B E S R .

B — NI RPATR BS503R, XL T HET LAY & Maven B2 119

Ul 8

(D Maven Wi H, “Whatisa POM? ”: http://maven.apache.org/guides/introduction/introduction-tothe-pom.html .
@ 7F http://maven.apache.org/ref/3.3.9/maven-model/maven.html £ 5&F POM AUTEAIHEIA
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FAFEFMRIR AT/~ B H TR 2 E] Maven Z2FERERN—AF5H . X RRITEAEA
BSRPET R RI NES , H AR IR A P38 TG e T B R . FRATH 231 55 1 20
BLHELLT %

W OUAHEE: MOF . AR LA

B CHEICE AN Maven T H RS (pom.xml ) YL,

B Maven FEEY A a5 A L) KA 14

A.1.1 ZIEFBE Maven

A L M http://maven.apache.org/download.cgi I #ifi & TRAY R G A Maven tar.gzul # zip L.
GAGAEH T Rz AR A R B RSB AR B e (TR Z <@g B> ) o X144
7 H <23 H >\apache-maven-3.3.9”,

VIR

B CHIREEARE M2 HOME 15 & b8 n)<Z2%% H st>\apache-maven-3.3.9, X PFREEAR ol 2545

U¥ Maven 7EMF L GEFR B B RIBL & CF, conf\settings.xml;
m ffsM2 HOMES\bin (7E Linux [JE${M2_ HOME}/bin) WINBIRIHITEEAS, fEXZ
&, TEARARATHAT mvn BREEIZTT Maven T .

FERFERET IR i, ATFEBUERARLE . A RPFTovnif, Mavenzs HREAIHA
WAEGEE ¢, M Maven P S AEAH I R SEABMEII T M RBIAR . )5, Ea FEMEY
AT H A ZE RO I (46 Netty FIJARE ). KT H & X settings.xml (% 13 4 {5 & 7] DAAE
http://maven.apache.org/settings. html#£ E

A.1.2 Maven BIE AHLA

ERHEPZES P, AT R Maven (9L BOMES . AR XSl SF A B TR HL A
POM XM EEITR .

1. tRER B REH

Maven’E S T —MHRAER I E FSRE5H 0 JF AR EFE A I H 7 ZMaven{ i TTH
IRZHAT I E R RAEPOMSCI S o 3RA-1 JEZR T — M EAR R WARILH , A5 TJARI
H, BE#ifisrc/main/webapp 33, Maventy @iz i HA, % H5 (HH & WEB-INFH
) WA S BONCETEWAR S IR BR A b o 2 T2 AR R AY $ {project . basedir}

O FEARFFSCRRH AT, Maven FIHHTRASE 3.3.9,

Q@ FEEINMEOLT, X R YATHAIERSR HOME H 3% T #).m2/repository H 3.

@ FXbrfE B RGPS, 2% http://maven.apache.org/guides/introduction/introductionto-the-standard-
directory-layout.html,
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F— e MavenE M, FRIR TS EIE AR H &
Fz A1 BEXRNTEBREN

X # % ok
\$ {project.basedir} T H H g2
|-—--\src PEACRY AR B 12
|-—-\main TP AR
|---\java Java JEACHD
| -—-\resources JE M. XML schema 25
| --—\webapp Web [ #2 B R
|---\test TR ACRD AR R A7
|---\java Java JEAXHS, 40 JUnit 3828
|---\resources JEIEC . XML schema 45
-—--\target EH A g i R B ) ) SO

2. POM K4

RIS A1 ZIRAT— 7R 15 H 19 POM UK, HE/R T 2R schema JTEH .
Horp i) — et HA TR A A4

HEEE A1 POM LRI
<project> QJ )Fﬁj:j E—Hh 5 L —A>

14/ ‘
s Maven T H i9{H el

<version/>

<packaging/> UNRREN

<properties/>

<dependencies/> 1£ POM 1 Jif

<build/> BV [EREs
P she R PP T T e L L

e H % L POM 1 E;g??;g s Ay AL Maven Til H
i 44 (A HC

FATRAEA T T B9FR 3 vh ST B X 2T R,

3. faft
FEATAT LA BE Maven BARFRREGE (2 WA T RMOET GAV ABARITTHE ) ME—FR IR AN SR

F|EHXSR hyinxiaoyu(hyinxiaoyu@gmail.com) £ ZEEhFiY
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—A~ Maven ¥, REZEANEH T, M- 2HH Maven I H B A s X, 40 JAR, {HE, HA
T HA POM CIZSCHFA B IEAT A A0 ) (IR L% POM X2 Maven F1f

Maven F{F2ERIH H POM XfF<packaging>It R A8 . & HAEE pom, jar,
ear. war D) & maven-plugin,

4. POM xzt4-#y Rl

Al LIGE DL 77 2Ok Ad ] POM SO

B A —H T E— M.

B 5L POM—HHE—> il 730 5 487 1 5 i B 15 S ——7 X 1> POM SCUHE S EAT
f)<parent>JLRMIA.

B REE—HTFWE A H<modules> Wi H , X751 H v FH 4Fi R 4450 H
PSS, BAAL A E A O POM S,

1ER5C POM B35 R G 4% 1) POM CfFf<packaging>JIt & BEHR I pom, £, —4> POM

SCUE AT RE RIS AL I D fiE

5. GAV #fx

POM & LT 5 R AARMICER, HTHRIN Maven #F. BFEAE GAV 512 A11G
KISER 3 PMEFR<groupId>, <artifactId>P)l M <version>EFE:,

T AR ARG BB AT IR AR bR AR b Y IR A S Y

(1) <groupId>J&Wi H a8l # Wi HAH M4 R ME—ARIRAT . X0 2 Java IEACAS TP Y 4>
FRAERY Java fU4% . 40, io.netty, com.google.,

(2) <artifactId>H TARRMFA<groupId>HIEHIARM:, Flin, netty-all,
netty-handler,

(3) <type>JEFaFII HAH G FEA(F YA (R TAE 1 POM SUfF i <packaging>
{8 ). BERYERMESRE jar, fillll, pom, war, ear,

(4) <version>pril THMFAYMUA . #ilM, 1.1, 2.0-SNAPSHOT", 4.1.9 Final.

(5) <classifier>fTFT X5 ETHIEHK POM (HZE# LT AT A @ aotait: . @,
javadoc. sources. jdkl16. jdk17.

— R AR R IR A I AR

artifactId:groupIld:packaging:version:classifier

T GAV ARFRAR IR T A Netty 41140 JAR:

io.netty:netty-all:4.1.9.Final

POM SCPFALZTFE W B B PR R A8 AR . — AT AR AR H

@ A SNAPSHOT WA EZE B2 WAT R HCT “PRIBFILA" g,
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<groupId>io.netty</groupld>
<artifactId>netty-all</artifactId>
<version>4.1.9.Final</version>
<packaging>jar</packaging>

o — D HA LU AR 2Rk
<artifactId>-<version>.<packaging>
TERXFMEOLT , BB A M1

netty-all-4.1.9.Final.jar

6. 1k

T 5 AR G PRI T B BT B AN o FERZEE LT, RAII H BRI 25
AEHC MM . FATFRX SR A R H B4 A8, — N0 H Al i — R E %R
FOMASAY ; MavendR AL T 45 R0 T8 BB A BR A0 T L,

Mavenfj<dependency>?/ B7EPOMffj<dependencies>tEH .

<dependencies>

<dependency>
<groupld/>
<artifactIid/>
<version/>
<type/>
<scope/>
<systemPath/>

</dependency>

</dependencies>

fi<dependency>F i, GAVARREJEM AT @, typell K scope L&t FARLE(Y
AR A ar Flcompi 1e MR it Z AT Y .

T AR ] N FRA T 3 H 19 TR Z% POM Hiise iy, S — 4 H, B TR
TFCATHE Y Netty JAR FOHH

<dependencies>

<dependency>
<groupld>io.netty<groupId>
<artifactId>netty-all</artifactId>

<version>4.1.9.Final</version>

</dependency>

<dependency>
<groupId>nia</groupId>

@ filan, EfiA POM SCIFRIH B, e T80T “mvn dependency:tree”
@ HHKBII: http:/maven.apache.org/guides/introduction/introduction-to-dependencymechanism.html .
@ ZUJFTHR) “HBAEE" N,
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<artifactId>util</artifactId>
<version>1.0-SNAPSHOT</version>

</dependency>

<dependency>
<groupId>com.google.protobuf</groupIld>
<artifactId>protobuf-java</artifactId>
<version>2.5.0</version>

</dependency>

<dependency>
<groupld>org.eclipse.jetty.npn</groupIld>
<artifactId>npn-api</artifactId>=
<version>1.1.0.v20120525</version>

</dependency>

<dependency>
<groupId>junit</groupld>
<artifactId>junit</artifactId>
<version>4.11</version>
<scope>test</scope>

</dependency>

</dependencies>

<scope>JLE I LI HA LI ME,

compile——ZmiF A TRE ZL1 (ERINE ).
runtime—— HAPITHRE,

optional

provided

test—— A S IF MMM TR 2

import—BEIRTTR “ROEFB — i i3idie.

<systemPath>JLE HIRAGE M R G H X E
Maven A BT H RT3, A6 T — D HRAF B MR BOX S AP 1 DM, B4

ANBEGIR T XA H Fr ™ A R R LA, A A
AL EAE XA POM F2AE ) WAR SCHF#) WEB_INF/lib H 5

239

A TR H Z [ JAR SCPFRYTTE, AT iR bR 130 H A T N B R4
P—DFLA 1ib H R ZE 22 B Rl

7. KEER

POM ffj<dependencyManagement>JL &4l & 0] LIk HAhI0 H{# FH<dependency>F= B,
XFER) POM [HF3 H 2 A shdfaox Lo B Hohmwi H nl DLt Hl<scope>Jt &M import
EARFAENT CEAERSIETHE )

5 T <dependencyManagement>JuER YT H n DL HIE BrAs BRI, M 245

Bl <version>Atr, Ui <dependencyManagement>Hiffj<version>FEflJGA Frek2s,
W eFs A 5| HER POM Ak,

E TR F R, IR Netty lRASJETE POM [l <properties>#foprrg L, 1E

<dependencyManagement>H15|FIff
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<properties>
<netty.version>4.1.9</netty.version>

</properties>
<dependencyManagement>
<dependencies>
<dependency>
<groupld>io.netty</groupId>
<artifactId>netty-all</artifactId>
<version>${netty.version}</version>
</dependency>
</dependencies>

</dependencyManagement>

XFFIXAME IR, HOi<scope>ILHA — MR import {H: ERHESNIE POM (BEAHE

A y<parent>) ffj<dependencyManagement>JLE A FAFIYE] POM f<dependency
Management>CEH,

8. tEAE A EHA

Maven 4 i i) £ i o S0 2 — A W SCRO T TR oy R PF i id fe . A 3 S BRI

A AW clean, default Ml site, APK RINg HhBOmIMIAS, 2000 T BRI O3
KIH o

— AR A LE AR — R PR BT BOIT AL T TR BRI B AR i R 25 B B — A

RO L

B validate—— Ul HIEEIEH, AU EBRECLHM.
AL PRYEACHD ,  anasd pEAT AT {E
compile——4iFIN H IR/ CAS .

process-test-resources

process—sources

A2 AL FR R B H AR H
test-compile——WHMH IR RAS 2 PR R H AR H s

test——f A3 1Y SR IT I AHE SR U 4 3 i ARG
package—— 4 FEMIRIITR N BT %4630, 41 JAR,
integration-test——AbHIIRIE R TRE B —A> AT LUiat 748 sl a5
verify——iaf PR AR I IF R A R S A RL, I HAFE T abaiE,

instal l——W M2 BIAR ML A R, ZEIR B L fl A dib A 230 H ] LIoKs & 51
S

B deploy—HZ MM DAL BERAEGEE, LIS HALTF & O H 3=
AT X LE B B v () —A B Bt 23 U8 T A AT A B B 9 an

mvn package
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Wi T validate, compile UK test, JRBEERAZAIFARERZIH 0 BAx H sk,
T
mvn clean install

P2 B SRR BRI AT R A ZE 2R . SRS, e st A 2N Bep SO B, JF HL
LA P ICE BRI A HOAF A 2R (1 SO R S o

IRTRATH 7 10T H ] U i i LE ] B i SR, (AT I Maven 1 E 2 TAF#R RS
TR T A A A R 2B B

9. #ft

I Mavenbhl 1 ETA A AR A I BT, (HUR BRI B EAT, M, B
EATEIES TR ¢, XUff Emaven-pluginZSBIAH 1 (T4 NTARSE: ), Apache Maven
T H A R A I SRR AT 55 #R R TR, TR WS =, T T AR
ST A E SIS -

AT REIIA 2N AL IR, B0E Bbr, HAn] DIg s i, #ilan, f£— JAR BiHH,
BN R A A I maven-Jar-plugin ZbBf, FORAG A &P BB 2] T B A SR LU
HABIE R BARrp, Wk A2 s,

®A2 M. UKL BRR

MR i BiR
process-resources resources:resources
compile compiler:compiler
process—-test-resources resources:testResources
test-compile compiler:testCompile
test surefire:test
package jar:jar
install install:install
deploy deploy:deploy

TEFRAT R EII H b, FRATEER T S = iAok M ST P TR H o R
RO, ERTEN JAR 41, i T fi<dependency>f] GAV Ak FrAHIA] ) GAV ALFR .
<plugin>

<groupId>org.codehaus.mojo</groupIld>
<artifactId>exec-maven-plugin</artifactId>

(D “Introduction to the Build Lifecycle”: http://maven.apache.org/guides/introduction/introduction-to-thelifecycle.html,
@ “Available Plugins”: http://maven.apache.org/plugins/index.html
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<version>1.2.1</version>

</plugin>

10. fRfHETE

fl[i]l<dependencyManagement>, <pluginManagement>7s5H] T HAth POM A] LIt Y
FE, CHE R A2 PR, (X HGEH T POM, BT FHfifERUL, WA AR, Al
Afi—EE, <version>ARFREAEAN

#5588 A-2 pluginManagement

<build>
<pluginManagement>
<plugins>
<plugin>
<artifactId>maven-compiler-plugin</artifactId>
<version>3.2</version>
<configuration>
<source>1l.7</source>
<target>1l.7</target>
</configuration>
</plugin>
<plugin>
<groupId>org.codehaus.mojo</groupId>
<artifactId>exec-maven-plugin</artifactId>
<version>1.2.1</version>
</plugin>
</plugins>
</pluginManagement>
</build>

A A3 R TSR A2 thig POM F B+ POM JEUfal{fi FHHAC POM ¥
<pluginManagement>NLE ), EHGIH T HMERHIEN. T POM bl LIHES B2 A
FE AR AT e

X T Maven #iH

7E7 B Maven IN B A& R 89FEHEE, TTINEEE groupId ( org.apache.maven.plugins ), 20555 E
A-2 th# maven-compiler-plugin MFE PR, tt5h, REBTIL “maven” FF3kM artifactld,
X4t Maven TRB £ A, Fl0, F=FTRIRHEE—/ artifactId A exec-maven-plugin 893,
{E 2R gEA maven-exec-plugin,

POM EX T — M REHIBHMBFEENNEH R EE,

FZHNEESN Maven 8 “FEAHECEIERE” ( http://maven.apache.org/guides/mini/guide—configuring—
plugins.ntml )o X FENIRIZBIRBELE B CHTE o F AEEE S
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KIBEL A3 AR

<build>
<plugins>
<plugin>
<artifactId>maven-compiler-plugin</artifactId>
</plugin>
<plugin>
<groupId>org.codehaus.mojo</groupId>
<artifactId>exec-maven-plugin</artifactId>
</plugin>
</plugins>
</build>

M. EEXH

BeE SO (fE<profiles>HiE ) J2—4 A& X1 POM Jok, A LU A Zhsi3 T3
FH (B ) SR POM AT o B, AR AT LIE L—AECE SO, ERARYE IDK iAS . #ER
e E BhRRE S Itk . MASE A7 8 ) R EESE

AT LAE A A T - P Aok s 5 G & SCE . R T AR 80s — - poM [ g S
fifi Ff JDK 1.6 AYTC & S

mvn -P jdkl6 clean install

12. HFhiEE

Maven IR PFEAEA% IE Vil fiE iz A2 ed, AT RER A .

B R E— Maven M2k POM U e | AR I MR 55 o AnSRARAT AR AL
R, IR s n] iete 28 & AR B O3 B BT AR B F . K FFORACAS Y
Maven Wi H (57 Netty ) #BE T & A7 R AT LA TG BY Maven £74% % o

B AU R — A B ok, HALE PO ARAAARE T 8t i, DLRARTEAR ML 2 -
IR . B ER FEERT, a0

C:\Users\maw\.m2\repository

Maven {6 EYIEE H SRS GAV A8FR, UN[F Java Zeisasfdii s —HE. B, 7
Maven N T F AR 2 )5 -

<dependency>
<groupld>io.netty</groupId>
<artifactId>netty-all</artifactId>
<version>4.1.9.Final</version>
</dependency>

(D £% http://maven.apache.org/guides/introduction/introduction-to-repositories.html.,
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B AR AT P HEI LT %

.m2\repository
[---\io
|-——\netty
|-——\netty-all
|---\4.1.9.Final

netty-all-4.1.9.Final.jar
netty-all-4.1.9.Final.jar.shal
netty-all-4.1.9.Final.pom
netty-all-4.1.9.Final.pom.shal
_maven.repositories

13. REBAL

TP PEIE H 2 M IEAE T R IR, DL SR SERR S R AT B A 7= KA BRI, o8 SORTRIY
DRI, 3 DR 0 SR Sy bR R A P R A AT A

—/~<version>{HH-SNAPSHOT 45 M BN R 2 il A A 1) o XA (- n] LA SR &2
A AR F Y <version>{H#E ML BIFAHIE . BB SR —ME— MBS R, 500 H A
RIPERT, TR,

—A~<version>fH A HAT-SNAPSHOT J& S 5 S0 R —A> R A MUA 38, f7i#
JE R e — AR 1) R A AR AR —IK

thyE—A~HA SNAPSHOT KMt 135 E i, Maven HAG 25 A Hb 776 4 Hh 2 76545 X R ) Il AS
WREA, EF RN E IR PR PR R, TEXRMEOCT , EoR I3 B Bl it (8] 8y
FafF . ISR AT X A1, I YA #ERX — R s —4~, B4 Maven #4ERIAZ:
ECHIZAR MR A . X AT A AT DI i B Maven B SCHF (settings.xml ) H A BC & 5 & A 217
PR R AT

A2 POM =5
FERR 4o, A DA A6 POM R BB AT — 15 P e 1

A21 —4ImBE/r POM
RISIE . A-4 JB7R T—A~ POM, HOW—ANRI L Netty T H A8 T —4~ JAR X4,

REFEE A4 TTH) pom.xml

<?xml version="1.0" encoding="ISO-8859-15"7?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/maven-v4 0 0.xsd">
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2
<modelVersion>4.0.0</modelVersion> lx‘kﬁiml

GAV Atz
<groupId>com.example</groupId>
<artifactId>myproject</artifactId>
<version>1.0-SNAPSHOT</version>

<packaging>jar</packaging> N
pactagingzjars/pactaging I H 7
<name>My Jar Project</name> PFREZE—1 JAR
S CERIAED)
<dependencies>
<dependency> o A Ok
<groupId>io.netty</groupId> ﬁi] POM HFSH T Netty JAR
<artifactId>netty-all</artifactId> YRS ; — LR Maven
<version>4.1.9.Final</version> i H & A 208
</dependency>
</dependencies> <build>#5r 7 BT HF
LSS Rt RATR A
puilds ST R, M T
< > \ sy S gy
P uims . HOfLE, FRATHEZBONME
plugin>

<groupld>org.apache.maven.plugins</groupId>

<artifactId>maven-compiler-plugin</artifactId>

<version>3.2</version>

<configuration>
<source>1l.7</source>
<target>1.7</target>

</configuration>

</plugin>
</plugins>
</build>
</project>

XA~ POM GBI AR —A JAR SCfF, Hp a8 I H Y Java JRACHSZRIE TR DS
TEGIERI AR, 5 WA KA Netty JAR #2385 78 iNE)] CLASSPATH
TR XA POM 23 FHEIAYHEA Maven 44>,
B ETHEE S (“target” ) I JAR S0
nvn package
B % JAR U R A A b
mvn install

B CEHZ JAR U R AT RN 2R e (WERE25E LT —>):

mvn deploy

A.2.2 POM Bygk&xFEE

IEMFATZ A AL RIA, AJLAER POM g5, 7EiX L, JATHTHE BN N POM B
BRI
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1. POM 4¥7%
POM SCPFRTREAL & 5300 H 24kK (JFATREERS ) BIfE 8.
2. POM B&

R POM 2 — A S 27U H , X251 H LR £ POM Fife H i+ A3t
THH, s <modules>hpis, JEMENHHRATRRN:

<modules>
<module>Server</module>
<module>Client</module>
</modules>

MY EFIEET, Maven WERIE— reactor, ERFTEATAET BN ZBIRATTAKE, LI
FECATATE IR AR . [, BA4 POM A—E & I AHE AT H A5 POM, (
73 A LA B — AN A POM /R R B <parent>JTR A )

T4 2 T Echo 1 i/ Il 5 #4550 H POMBESE — A~ LPOM, & — P HAH ¥ ROt
R H 5% N Hychapter2 Hg, 35 TAIEHRA-S T RORIINE

REGiFE A-5 chapter2 BHR=#

chapter?2

| -——pom.xml LRI RA 4 POM
|--=-\Client
CoTem T P,
|===\main
|---\java
|-—-\nia
| -———\chapter2
|--—-\echoclient
EchoClient.java
EchoClientHandler.java
|---\Server
| ———pom.xml
S T s Bt
| -—-\main
|--=\Jjava
|---\nia
| -—-\chapter2
| -—-\echoserver

EchoServer.java
EchoServerHandler.java

O BHREER Y H A nia-samples-parent POM BJ—1~F POM, 4K T H<dependencyManagement >
TCRIE, IHMEES T EACHTIA,
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IS . A-6 /R IIARZL POM BT @SR <pom>, XFREARGHA =AM, M,
BE BRI N<parent >y HEEMLEC B A5 B, Wi Client #1 Server B H ., B E—1RA
i, XEMERAT LG AE chapter2 H¥Hiz1T mvn install SRIEE R <modules>Hi g
SRR

REZEE A-6 RXEFAEESE POM: echo-parent

<project>
<modelVersion>4.0.0</modelVersion>

<parent> <parent>7 1 T
<groupId>nia</groupId> samples-parent
<artifactId>nia-samples-parent</artifactId> POM 1N ix A
<version>1.0-SNAPSHOT</version> POM 4L POM

</parent>

<artifactId>chapter2</artifactId>
<packaging>pom</packaging>
<name>2. Echo Client and Server</name>

<modules> . In
<modules>7 I POM
<module>Client</module> A F

<module>Server</module> A ESR, H aEr XA
</modules> POM KAL) Maven i H

<properties> <property>{E Al L) i i
<echo-server.hostname>localhost</echo-server.hostname> | #4447 i Java &
<echo-server.port>9999</echo-server.port> i@l (-D) YT EE

= —~Jo

</properties> JE M I E gk R

<dependencies>
<dependency>
<groupId>io.netty</groupId> A POM [FJ<dependencies>
<artifactId>netty-all</artifactId> JLE I H 4k &
</dependency>
</dependencies>

<build>
<plugins>

<plugin>
<artifactId>maven-compiler-plugin</artifactId>

</plugin>

<plugin> .
<artifactId>maven-failsafe-plugin</artifactId> ﬁCPOth@<ngnm>

</plugin> JUE T H 46K

<plugin>
<artifactId>maven-surefire-plugin</artifactId>

</plugin>

<plugin>
<groupId>org.codehaus.mojo</groupIld>
<artifactId>exec-maven-plugin</artifactId>

</plugin>
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</plugins>
</build>
</project>

1535 T Maven ¥ T48R 1Y 7 4, 1% Server fl Client I H ) POM FHi%G K2 IE M.
%5 A A-7 JB/R T 1% Server W H ) POM, (% Client I H i) POM JL-F25¢ 2AHF Y. )

HAEiEE A-7  Echo-fRFZ=FTIHKI POM

<project>
<parent> e
H
<groupId>nia</groupId> j?m€m>F’ﬂir
<artifactId>chapter2</artifactId> 2 POM
<version>1.0-SNAPSHOT</version>
</parent>

Heifi v EME—AY . <groupld>Fl<version>,
IR BA WE LA POM g7k

<build>
<plugins>
<plugin>
<groupId>org.codehaus.mojo</groupIld>
<artifactId>exec-maven-plugin</artifactId>
<executions>

<artifactId>echo-server</artifactId> Q—‘ <artifactld>W 20 B, KX T2 T H

<execution>
<id>run-server</id> exec-maven-plugin 1
<goals> ﬁ:_f PIHAT Maven i
<goal>java</goal> THHEESL; 1

</goals> LE, BT EkKE

</execution> 17 Echo Il55 %%
</executions>

<configuration>
<mainClass>nia.echo.EchoServer</mainClass>
<arguments>
<argument>${echo-server.port}</argument>
</arguments>
</configuration>
</plugin>

</plugins>
</build>
</project>

XA POM AL, A E NER AL POM FIHLAC POM (2B AH —AN G L4001 POM
fF1E——Maven Super POM ) JIBHL47K T IEH Z M5 E . HERE, 1, ${echo-server.port}
JEPERH, 4k [ 4 POM,

Maven 171 POM, TQEWTFJVQ MRS BIF RN T A G S E U2 )5, Wl
“HH POM”, EEFE, HAEM POM STUAER) B s HHUAT I Maven 74

mvn help:effective-pom
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mvn A4 TR AT
mvn [options] [<goal(s)>] [<phase(s)>]

AR L TEAE L, UUSARRITEX W rihieiir 2 FEE2EL, S0
Sonatypef) { Maven: The Complete Reference ), iXJ&—MRIFAIGEEH, ©
F A3 IR T mvn AT TIEIN, S EERE I AT LU T

mvn —help

KR

*xA-3 mvn e SITEH

& I

R

—-am, ——also-make

WAHRE T H AL, @R I o H

—amd, ——also-make-dependents

UNSRARRE T I H B, b SO HUZR R K T (75 H

-B, ——batch-mode

FEAEAZH, (ibabE) BT

-b,--builder <arg>

ELA A R SR 1 id

-C,--strict-checksums

ARSI AL, LRI R SR

-c, --lax-checksums

ARSI AL, A o

-cpu, -——check-plugin-updates

TR RN T REF IR G AR

-D,--define <arg>

E X ARGR

-e,--errors TS R FE S
—-emp, ——encrypt-master-password <arg> | fjI%8 22 4 %0
-ep, --encrypt-password <arg> TN iR 2% 4 2 1

-f,--file <arg>

SR 2% P POM U (B8 B8 pom. xml {1 H 3

-fae,--fail-at-end

RAESRE ARG, FOVE A ANSE R AL i QR et 17

-ff,--fail-fast

FER ALK, ORI bR

-fn,--fail-never

AETTH BE5 R, #oA LA R

-gs,-—-global-settings <arg>

&R E SR Bk AR

-h,--help

BaRHBER

-1,--log-file <arg>

P ey sttt ) SO oz B

(D 2L http://books.sonatype.com/mvnref-book/pdf/mvnref-pdf.pdf.
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2R
% I Wk

-11lr,--legacy-local-repository %] Maven2 ISt A HIAFAi#%E (Legacy Local Repository) 1T
Ny WELZEYL, AMEF remote.repositories, A
DL ¢ -Dmaven. legacyLocalRepo=true. %

-N, --non-recursive AN A B F I H A

-npr, --no-plugin-registry TR, RN T RFEm 5 Fea

-npu, -—no-plugin-updates ok, WA T RERR E R AT

-nsu, --no-snapshot-updates BV b R o

-0,--offline AL T A

-P,--activate-profiles <arg> SRS Y B 5 23 BRI B A B 2R

-pl, --projects <arg> i HIE 5 BRTE E Y reactor WIH, 1A A B
H. WHLL#EE [groupId] tartifactId 8
FRIAE R B AR AR E

-q,--quiet w8, HERER

-rf,--resume-from <arg> MFE 8 I H YK & reactor

-s,--settings <arg> FH PG B 1 25 % 4%

-T,--threads <arg> ZLAEEH, n2.0C, Hrp C £ 1 CPU L EL

-t,--toolchains <arg> PP T H B SO & F R AR

-U, --update-snapshots SRR B IR AT, IR AR ARk _E R

-up, --update-plugins TR, RN T RFRRJE A

-V, --show-version BRRRAE B MAME ki 2

-v,--version ERRAE S

--debug A AT R

Al &
FEARME s, FAIN2A T Apache Maven, i TS HHEA M RE LI, A ELA

s B 3 o s R T X
FAT FAR RS B AR e b B g i 26351 H gl i 7=, IR ST A4t T — i s
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