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Introduction

With usage of APR or NIO APIs as the basis of its connectors, Tomcat is able to pz
extensions over the regular blocking I0 as provided with support for the Servlet 2

INPORTANT NOTE: Usage of these features requires using the APR or NIO HT1
classic java.io HITP connector and the AJP connectors do not support then
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public B group(EventLoopGroup group) {
if {(group == null) {
throw new NullPointerException("group"):
+
if (this.group '= null) {
throw new Illegal3tateException("group set already"):
}
this.group = group;
return (B) this:
¥

XK AbstractBootstrap 54 T —~ EventLoopGroup 7Y [ i 51 48 i
NioEventLoopGroup.

REA LRI B e , 75 2B IR 55 9 Channel, Netty 18 Channel
T kA FZE B K Channel, % T ARG 0w, it gdt
NioServerSocketChannel, FiT A, i #55%E Channel 2581 /5 04 @ Channel T.) :

public ServerBootstrap channel (Class<? extends ServerChannel> channelClass) {
if (channelClass == null) {
throw new NullPointerException("channelClass");
H

return channelFactory(new kServerChannel)(channelClass]];

}

ServerBootstrapChannelFactory /& ServerBootstrap [ N ##H A28, TRTTE M
Channel 287 i e 5 A1 Channel FSEH1, IR 45 b iy 261 6 1) 2
NioServerSocketChannel 521, {CALUNT:

@0verride
public T newChannel (EventLoop eventLoop, EventLoopGroup childGroup) {
try {
Constructor<? extends T> constructor = clazz.getConstructor (EventLoop.class, EventLoopGroup.class):
return constructor.newInstance (eventLoop, childGroup):;
} catch (Throwable t) {
throw new ChannelException("Unable to create Channel from class " + clazz, t);
B

15 %€ NioServerSocketChannel &, 52 & TCP [1)—e2 %0, 1F 4 Ak 55 i,
FERERE TCP ¥ backlog 24, JKZ C B0 N e X

int listen(int fd, int backlog);

backlog f7 7€ T WAZ N L& THEBN M B K EBAN, M4 e &80,
WAL LYY PRI, REER SR DR BN, W4 TCP =47 Tl fih =
AT Ry BEIX AN S o IR 25 2840 T listen IR A IS WL 3% 7 3t syn 43719 (connect)
I AE A SE A F Al — AN B4 B, AR5 = B8 38 T 1028 AN 1 R IR &5 28 1
syn M N K682 7 i syn [ ack, 4% H ARS8 = A0 719 B8 BT (3 7 i) Ik 55 4 syn
(1) ack)— ELOR B AE AR SE R BA A, i = 3R T8, 145 B MR 5 E
LA T2 58 B BB R o MR UR ] accept I, AN EV5E B BAZ A (1) 3k 56
B — N4 H AR, 24 5 A o 25 I BE R IR, B 34T 45 H A © 58 g



PN A MefiE . backlog #% KK 5E A AN BAZ SR IR B KARL, R 2 B BRI
A5, ABAERTIER web RS54 I BARAE, lighttpd Pt {H ik F) 1288 .
BB A TR 0 ) Ji DAL R 5 e B2 A1) (R K B AT /g BRI R %5 g SYN () )
I8 MR = BRI BIA LE R T HG K. Netty BRIAH backlog oA 100,
%, P LMBESCERE, JRZeaMirair 4.

TCP ¥ B e ln, AR LA JE B 2R H AR 43 Jll4R & Handler,
X Hanlder JG 22 £ 113K, MEACAEIFUE. P92 Handler [ HIEAN,
T 1] Hanlder /& NioServerSocketChannel % i [#) ChannelPipeline [¥] Handler,
) Hanlder J2 %/ i T4 A 1% 4% SocketChannel XT3 1) ChannelPipeline
() Handler. Y& 1) DXl F AT T B FER

New Connect / % * New Copnetd
S

[ )
[} [ ]
[ ) [ )
e New Connve * °
[} * [}
° . °
° . °
° - °
° - °
° u °
° n °
Read o °
° e Read
[ ] [ ]
.. e .
Write o Head Handler . )
° e Write
[ ] [ )
[ ] [
o Sub Handler .
[ ) [ )
[ ) [ ]
[ ] [}
[ ) [ )
° Tail Handler .
[ ] [ ]
[ [ )
[ ) [ )
[ ] [ ]
[ )
New SogketChannel 1
& New SocketChaniic New SgcketChannel 3

ans®

PipeLine 1 PipeLine 2

PipeLine 3

Sup Sup

3.1.1-1  ServerBootstrap ] Hanlder £
AT X G5 ServerBootstrap ) Handler & NioServerSocketChannel 1ifi ][],
BT A 2 W T o 1 R P i # S M AT B, X8 AbstractBootstrap H ) Handler
AN, RSN RE S bl ) i —AS8 ¥ Handler, AAASWITF:

Sup



MR 553 A SR e 20, MR gbE At 1, R3S, RN TR

XHR AR

private ChannelFuture dcBind (final Socketlddress localdddress)

AT E T NO. 1, BHEA)gE Channel, createChannel H 72K ServerBootstrap

channel = createChannel():

SEH, GUEEHT ) NioServerSocketChannel, ‘&4 NS5, S50 1 2 WA NIO
2R FE M T 3R HC— > NioEventLoop, ‘& il A& Hi 55 i FH - M Wr AN M0 7 g e
FE I Reactor Z6FE. 26 NS HUM 2T iH Y workerGroup ZEFEith, & mt/&4LFE 10
BEE P Reactor 6 F24, Ja Lo /28 & 1 SEIURT TAE J5 21



NioServerSocketChannel 8% Bl 2 J&5 X & AT 01440, WIaaL A £ 8 = 5
1. W H Socket Z%F1 NioServerSocketChannel FJMt @M, AT,

@Suppresswarnings"unchecked"]

2. ¥ AbstractBootstrap [) Handler ¥s Il 2] NioServerSocketChannel ] PipeLine
Hr, ARSI

3. B TR S5 v ) Handler --ServerBootstrapAcceptor 3 Il %] PipeLine 7,
(NETUNE

U, BbAL, J5 3RS T A S IR DL vI i e B, R T B n — b i
NioServerSocketChannel #| Reactor ZEFEM Z B E 25 b, R JERmiER Sk £
SR IXAN LR AT, AT T B EE H AT NioServerSocketChannel [
PipeLine [ ZH %

P4 3.1.1-2 NioServerSocketChannel [1] PipeLine



3.1.2. NioServerSocketChannel Iyt

2 NioServerSocketChannel ¥R L 52 J5, 7 E¥ &7 M 2 Reactor ZF%
1% i S A BRI Ers S am i, AU

public final void register (final ChannelPromise promise) {

HSEHIWZ 1572 NioEventLoop AR IIERAE, WIAGZE, WASIEEIF R EAE, H
AT Channel VEN;  W2R LR RE A, IEHE 8> Task JRAJH B A S
T AT BkAL, BT A2 B ServerBootstrap T AEEFEAT B HRAE, BT LA
P =, AREE:

private void = |(ChannelPromise promise) {

## NioServerSocketChannel 73 /11 3] NioEventLoop [1 selector |-, ARSI

KEWHELIRIT T, MiZTN OP_ACCEPT (16) #| LML E, EAFEMA
0We? 0 RN, AT AFAT P28 AE o IXFEA B AT

1. WEMITERZAR, EEERAT LAk NioServerSocketChannel JH K W Wr 25 7 Gifi )



AN, W] LU SEVE N SocketChannel, 1R W W /Y 28 152 58 3% 5 #5848 5

2. JEiT SelectionKey [f] interestOps(int ops) 5 ¥4 AJ Ly {5 F A& e W W 5 %2, JiT LA,
I Ak 3 WE 5 22 3k B SelectionKey Jf 45 AbstractNioChannel [ B 51 4% &
selectionKey M {H -

FEM KT )5, filt/k ChannelRegistered F44, J7i00 .

Netty f#) HeadHandler A~i5 Z: 4L # ChannelRegistered Fi44, FrlL, H#% EHFE MM
N —/ Handler,fCHS a1 | -

24 ChannelRegistered = 4 1% i# %I TailHandler 5 %5 W, TailHandler 5 AN 5.0
ChannelRegistered Fi4, [FlE = sSEil, ARSI

public void channelRegist (ChannelHandlerContext ctx) throws Exception I

ChannelRegistered S{1& 16585, T ServerSocketChannel i Wr & 75 i 1, 4
FkTh, FEH KR NioServerSocketChannel ) ChannelActive ZA4:, fLAGUIT:

pipeline.f]

isActiveOt N2 &, WHRE RS b, HWIRVESIES), s 2% i,
W TCP ZE %2 15568, ChannelActive ZFF7F PipeLine H A&, 52 5 Mg
JiC B g S 75 A Bl % Channel 284, (CHSWF .

channel.  |{):

AbstractChannel [ 14 /E H & PipeLine H1cEAE, 521 FH £ HeadHandler 15245
(A Y I



k457 AbstractUnsafe [ beginRead J5i, fURSHNF:

public void |i) |

T A FZEAY ) Channel X e /E HES TAEA, Kt, beginRead th24%

BTk, WF NIO MAE, oIS e % P uiid A IR 45 vty , A1 A EAE o I 24 S W 45 A

R7 Ky 5 BRI, %] NioServerSocketChannel J& R (1) #4F J&2 OP_ ACCEPT
(16D, T 2P SaE M E/ER A OP_ACCEPT, A4

FEHELEIA 50N, AT T (R ESE AR Chanel JGO 1) W 25 St — 300K, AR
SCESEM, PRSI T &ERAE IR, KA E A8 Al RPN MR

7 6
JDK SelectionKey A PUFf AR, 53504 :
I. OP READ=1<<0;

2.
3.
4,

OP_WRITE = 1 << 2;

OP_CONNECT = 1 << 3;

OP_ACCEPT = 1 << 4,

B A DU X g 2R, BT LA 4 bit 3 v DLROR T I M 4838 E A7, BT



JAVA i 5 WA bit R, PFrol i 78K, S MREAACER P R 2 54T
KA, I35 08: 0001, 0010, 0100, 1000, IXAEAL LT Aot nf EAAEH; J5 i )3 it
PEFRAERBEAT W Z R AT AL PR AT AR B 2 TR RE

I, ENIA ka2 E, H1T 6% NioServerSocketChannel ¥ readInterestOp ¥ &
BT OP_ACCEPT, JrLA, FATEB v B Oy 25 7 o 11 WY 48 e B, ARG T -

/ N
# Create a new instance
XY
public NioSerwverSocketChannel (EventLoop ewventLoop, EventLoopGroup childGroup) {
super (null, eventLoop, childGroup, newSocket(), SelectionKey.OP ACCEPT) ;|
. : — e T — : : . S ———— r——

B, M55 g T R SR IS S M e ik, oK, AR BRATGREE T
1% 7 S o AR o

3.1.3. FHIEEwEAN

B DT A B 2% 1 L B %% P i i oK B2 N I Reactor 4k 1% AL 2
NioEventLoop, AT #H7 F NioEventLoop S i &b BH Bt (4% )7 S 3% 92 N
1o 42 i 5 A A I 258 I HE 45 i 25 1) Channel I, ERIAHAT

processSelectedKeysOptimized J7v%, AR UIF -

-

if (selectedKeys !'= null) {
processSelectedKeysOptimized(selectedKeys.£1lip() )
} else {
processSelectedKeysPlain(selector.selectedKeys())
}

1T Channel ) Attachment & NioServerSocketChannel, /it LLFUAT
processSelectedKey /77, MRHEMEEKIERVEAL, PATARIMERAE, toik, BT

final Obhject a = k.attachwent ()

if (a instanceof AbstractNioChannel) {
processSelectedKey(k, (AbstractNioChannel) a):
} else {
BSuppressarnings ("unchecked")
NioTask<SelectableChannel> task = (NioTask<SelectableChannel>) a;
prrocessSelectedKeyi(k, task):

}

» 3 Lt — > — — =
TS IEBARAE, T AT unsafe.read() /775,  HI T AR K] Channel $WAT AN
try {

int = k.readyOps|():
/¢ Also check for readOps of 0 to workaround possible JDK bug which may otherwise lead
// to a spin loop
if (({readyOps & (SelectionKey.OP READ | SelectionKey.OP ACCEPT)) != 0 || readyOps == 0] {
unsafe.read() ;
if {!ch.isOpen()) {
// Connection already closed - no need to handle write.
return;
}
}

HIEEVE, LA NioUnsafe # it il 11, HIASA ¥ Channel PN #E ) NioUnsafe 52
AN BT ARSI, AT read() 7L MISEIRA AN, 7951 /& NioByteUnsafe



F1 NioMessageUnsafe, J5 [ 5 % [ 15 15 /144 Netty [1) Unsafe 11, ILabAREIFA
24, %f T NioServerSocketChannel, ‘E/f{i ] [¥)/2 NioMessageUnsafe, | [fiFA14%

i

Fnes implementing or defining ’HioUnsafe.read()’

‘= K3 Hiolnsafe - io. netty. channel. nio. AbstractNi oChannel
é ©A AbstractNiolnsafe - io.netty. channel. nio. AbstractNiof
(R HioBytelnsafe — io netty channel nio Abstractdio
(" NioMessageUnsafe - io.netty. channel. nio. Abstract

‘B read() 7%, AR

int localRead = d q (readBuf) ;

& FF doReadMessages, ZkZ2534T, X+ NioServerSocketChannel #fl & 2 I0HT 115

Types implementing or defining ’AbstractHiollessageCha ¥

@ © Object - java lang
D@ DefaultAttributeMap - io netty. util
E©A AbstractChannel - io.netty. channel
E@A AbstractNioChannel - io.netty. channel nio
Eo“ AbstractNioMessageChannel — io netty. chs
G@A AbstractNioMessageServerChannel — i

—

0 NiolUdtByteAcceptorChannel -
® NiolUdtMessageAcceptorChanne:
GF NioDatagramChannel - io. netty. channe
@ NioSctpChannel - io netty. channel. sc

protected abstract int (@ NicUdtMessageCornectorChannel ~ io.

JUmERIF R E TCP 24, A Egimat
ServerSocketChannel.accept()El%E SocketChannel, i 21K SocketChannel




£ i, Netty ] NioSocketChannel, R & IIA 3 2513 buf Hik Al IFIR HAEH

PRCRHT IR 28 w2 5, fi k. PipeLine [) ChannelRead 777, U440 FFw.

H 55 AT headChannelHandlerContext 1] firecChannelRead Jjv%, FH{F7E PipeLine
rifkidi, AT ServerBootstrapAcceptor [f) channelRead J7v%, AUHGUIF -

public void (ChannelHandlerCont.ext ctx, Object msg) {

childHandler fIAZ]
% F¥%ii SocketChannel [¥] PipeLine H

% ¥ SocketChannel [ TCP ¥

SocketChannel B LI E s
channelRead = Z AT W E W ron g =774k, TmEAMEFET
NioSocketChannel ] register 7775, ARSI T Fis:

Types implementing or defining ’Unsafe. register (Chann ¥

& ID Unsafe - io0.netty. channel. Channel
QA AbstractUnsafe - io.netty. channel. AbstractChannel

child.unsafe(). = (child.newl

PATI I NioSocketChannel [¥17F /i /%5 ServerSocketChannel [1)—2(, /2%
Channel ¥/} %] Reactor Z6FEM 2 MR 4% -, TVEMEAEAZ 0, BrLL,
I NioSocketChannel i A B8 1HR 2 7 v A3 T JEL > AT I A5 50 T 44
fii ) OP_READ W, A&, 4REE 05,

PATSEIEMEAE 2 J5, BHe5 kK ChannelReadComplete FAt:, FAT14k 5250 Hr
ChannelReadComplete 7 PipeLine H' AL #EiFE: Netty ) Header 1 Tail 4% &



@override
public ChannelPipeline fireChannelReadComplete() {
head.fireChannelReadComplete () ;
if (channel.config() .ishiutoRead()) {
readi()
¥
return this:
H

AR ChannelReadComplete F4 5t HL#:% 4% , 14T 5¢ ChannelReadComplete ),
A HAT PipeLine [ read () J5i%, &2 HAT HeadHandler 1) read () J5ik, AR
(EYIN

@Override

public void read(ChannelHandlerContext ctx) {
unsafe.beginRead() ;

)|

Ja T FARIE B AE 2 /i) 3.1.2 A, HRIE SO BB A s, )
% NioSocketChannel )i £ 45K AbstractNioChannel ) readInterestOp ¥ &

protected AbstractNioByteChannel (Channel parent, EventLoop ewventLoop, SelectableChannel ch) {
super (parent, eventlLoop, ch, SelectionKey.OP READ):
}

OP READ, IXFf, 4T selectionKey.interestOps(interestOps | readInterestOp) A
A TEERAELT B N OP_READ.

XFE, BRI P R E N, IR 3 Reactor 1) Selector | H2K
MW SRR

3.2. BPimtl &

3.2.1. BRI Bootstrap

T B B AE T JAVA (2R JEG i 55T NIO 1% 7 S i e LL R B, 75 3]
NIO A IR ZI P BE A AN SZ B FEA A BE S H & B 1% 7 o R o 40 [R) AR 553ty » Netty
3 P B i 2 7 i AR B O AN, 4 B2 Bootstrap SR B5E AN T BEARTT K&
MERE

B4, Al Bootstrap 11541, AL ServerBootstrap, 2% )™ i A% H Builder #2
AORMIE . 02 e, TR AN ST AL FOR % g, Ll K
2L~ Reactor ZEFE4LEI A, ARSI

/¢{ Configure the client.
EventLoopGroup group = new NioEventLoopGroup():
try {

Bootstrap b = new Bootstrap():

b.group (group]l

5E A B 2R AN Reactor ZRREA] W] GGAL BEAE o, GRSk B R L IE #2111 Channel
4 NioSocketChannel, ARSI : 4 [H] Hk 45 m J5 24 Bh S, & bk B 2Rk H



b.group igroup) |

1] #C A E NioSocketChannel, BootstrapChannelFactory #& Bootstrap (1] A ¥t
AL 28, TS Channel [ YR 3 R £S5 61 88T 1) NioSocketChannel ,
ISR Fr s

Channel ] #Jia4b 52 o, & & TCP 2%, /5% & Handler, 1 it
NioSocketChannel %A HIEGIH:, FrLl, PipeLine A A, Netty FiE —
AT AN Y 45 Handler (I#)444k Hanlder T.) 318 sh4fiBh25, 4 initChannel
JIVEREPAT I Ak 25 Handler, fRRSU0 T :

U e, ROEERERAE, AT

final ChannelFuture regFuture =

¥4, ¥ih1k NioSocketChannel, % & TCP 2%, 13-/} SocketChannel %] Reactor
LREM 2R A, ST



¥1UH1k NioSocketChannel , K 71 & ) Hanlder il A\ ] NioSocketChannel f] PipeLine
W, BB RN TCP 4, ARSI T

p.addLast (handler ()}

FORTENHRAE, TEMHREAE 3.1 B QI Rk 55 v (O Ik C PR PHi L, XA
FEEUHE.

20 AW NioSocketChannel J& fiE M), BT 2R M, @R EE
False, $UTHE = C#1E, 24 NioSocketChannel WL o, Kk S5 bRk

M % 7 i A 15 8 AN M g5 e Mk BAT AN R B o S, T i H AR b
AbstractChannel A FEBERAE, AT

public ChannelFuture (SocketiAddress remotelddress) {

B 4t I F NioSocketChannel [f] PipeLine, FH AT & ##:4F. mA S 3
HeadHandler ffJ connect /5%, AT




Ji& H AbstractNioUnsafe [f] connect #4750 #1, ACGUn R

if (doConnect (remotelddress, localldddress)) {|

EICARPCE AT FRERARSIAT AT, AR5 SO e dl, AN W T

KREFFEF IR, SocketChannel 44T connectO)FAF J5 15 =4k I

1. BT, I&[A] True;

2. BB ER L, RS IRI] ACK N, 45 RAE, R[F] False;
3.0 ERRMG HEEAH 10 7.

B R R4 R, 55 BB NioSocketChannel 1 [¥] selectionKey # & 4
OP_CONNECT, WiWriZE4sif,

FUERRIRIFZ )5, w5 EAIWOERRER, WERIER KT, WA ChannelActive
HE, AW

pipeline () . hSals st -RW = Ea=]( ) &

ChannelActive S/} AL BEAE 3.1 T CLEVEM U, & 2% NioSocketChannel
HHI1) selectionKey & A SelectionKey.OP READ, JH T Wi W M 48 5 484 .

U SRAT S R SS, MRAT W R 93 5,



if [future.§fSisEtRcESRET

I ERA AT H -

L ARG ERGE N FAT BB RS, BN I TR 222 5 il Ak, i SRR I+
FBATSERG WISCPRER AW, BB, BB A W HEROF RO 20 M

2. BEMERA RIS, RAR M RIE H E S R A M T DG .
R WG E RO, BT, ARG A

3.2.2. R&FumiR[E] ACK N, &) bidE e iTh

1 FRATTE Hr [ 2] Reactor Zi#% NioEventLoop ', &G Wi Ab B 7 i 42
MRS iR Pl ACK N G, ik Selector %6 1) HY 45 1 SocketChannel, fCAS 20
B

if ((readyOps & SelectionKey.

T 56K OP_CONNECT M selector I Br4si, 485 i AbstractNioChannel [
finishConnect J5i%, AW DEEm4R, A5k

public void flnlshConnecb() {

HIERAFIERRE, MuriR([F] False, A5 HUT doFinishConnect 77 12 HI W7 1% $i 45
R, AT



protected void doFinishConnect () throws Exception {
if (!javaChannel() .finishConnect()) {
throw new Error():
}

i
i1k SocketChannel [ finishConnect J7VEHI W iZERL LS B, PUTIZ T HEIR [0 =Fp4h
P

1 BN IIRF] True;
2. JERKRIMGRIA] False;
3. RABEERGOCH]. BERR ISR RN, R R

BRI Wi Brror(), FH R 7 04T G0 ¢ P A5 SRS iscse 4, i iR
B3y, AT fulfillConnectPromise /v, Z L2 aio&Nndid, Envih
SocketChannel &Sk e84,  FR ST 4 e 40, AR .

private void kChannelPromise promise, bhoolean wasictive) {
// trySuccess() will return false if a user cancelled the connection attempt.
bhoolean promiseSet = promise.trySuccess();

// Regardless if the connection attempt was cancelled, channelictive() event should be triggered,

il Lo 1 gl Lo 1 3

if ('wvasldctive && isldctive()) {
pipeline () .fireChannelictive()
}

UP RTINS NS SR AT FRMC B IR 55 3 (1) ACKC RV IR, U e 5 I 55 R P 2
Jigi% 4z, K SocketChannel M Reactor Z8F2 1) 2 % 52 FH 2% L AIR, RECo .

Bk, &P AEERRI AT IS G B S L
3.3. IIRME

3.3.1. FPBBUHE

NioEvnetLoop 1E4 Reactor &f2, fh3t4Ci 2 S A, IREUILAR 118 E
TS ER:. %) wiii RN S,

N2 S BRI SR S, AT R J53%: ANE K Channel XA [H

e ————

// to a spin loop

if ((readyOps & (SelectionKey.OP .Types implementing or defining ’NiolUnsafe.read()’ vEOL {
unsafe. (1 |
if {!'ch.isOpen()) = ¥3 Wiolnsafe - io0.netty. channel. nio. AbstractNioChannel
// Connection already glo: S A RTINS AR 2 R
return; I (%F NioByteUnsafe — io.netty. channel. nio. AbstractNio I
3 ‘.E nloMessageUnsafe - 1o.netty. channel. n1o. Abstract
¥

NioUnsafe, It &b Xf N f¥) J& NioByteUnsafe, T [f & {1 #F A & M & K
AbstractNioByteChannel ZEIEAT 141 737



4%, 3REL NioSocketChannel ] SocketChannelConfig, ‘& 3% ] 1 ¥ & % /' bifi
RN TCP 24, #HWh:

-~ io.netty. channel. socket
Eo SocketChannelConfig

------ © isTcpNoDelay() : boolean

""" © setTepNoDelay (boolean) : SocketChannelConfiz
------ © getSoLinger () @ int

------ @ setSolLinger (int) : SocketChannelConfig

------ @ getSendBufferSize() @ int

------ © setSendBufferSize(int) @ SocketChannelConfiz
------ @ getReceiveBufferSize() : int

------ @ setReceiveBufferSize(int) @ SocketChannelConfig
------ © isKeepAlive() @ boolean

------ © setKeepAlive (boolean) | SocketChannelConfig

------ @ getTrafficClass() @ int

""" @ setTrafficClass(int) | SocketChannelConfig

------ ® isReuseAddress() : boclean v

PATE SO LA bR AR R M A, A SocketChannelConfig [
RecvByteBufAllocator # )% Handle. T [ F A 1%} RecvByteBufAllocator fif T &
B AR RS 4> BT . RecvByteBufAllocator R 1A 5 P9 R Sz B, 4> W) & .
AdaptiveRecvByteBufAllocator I FixedRecvByteBufAllocator. -

FixedRecvByteBufAllocator [ SEH LLA ] 5L, FRATTHE fi4Hr
AdaptiveRecvByteBufAllocator ]3£3 .

MechyteBuﬂ.l lozatorji

E'l'ne hierarchy of “io.netty. channel. RecvByteBufAllocator’ :

!

E=] o RecvByteBufAllocator — 1o netty. channel
; (C] AdaptiveRecvByteBufAllocator = io.netty. channel
0 FixedRecvByteBufAllocator - io netty channel

Press Ctrl1+T" to see the supertype hierarchy

4 B X, AdaptiveRecvByteBufAllocator #5 1) /& ZE 3 [X K /INa] DL A& 1 2 1)
ByteBuf 73 #. NG &R AR R

EHES T =ARGEME: B/METIX KK 64 75, YIUR7EE 1024 71,



B KA 65536 70,

WX T AN BASTRIEE B S ESE: kPt Rs1 8 4. WP R
514 1.

a8 T KM R SIZE_TABLE 0G4S, B RIRIGE LT
0-->16 1-->32 2-->48 3-->64 4-->80 5-->96 6-->112 7-->128 8-->144
9-->160

10-->176 11-->192 12-->208 13-->224 14-->240 15-->256 16-->272
17-->288 18-->304

19-->320 20-->336 21-->352 22-->368 23-->384 24-->400 25-->416
26-->432 27-->448

28-->464 29-->480 30-->496 31-->512 32-->1024 33-->2048 34-->4096
35-->8192 36-->16384

37-->32768 38-->65536 39-->131072 40-->262144 41-->524288
42-->1048576 43-->2097152 44-->4194304 45-->8388608

46-->16777216 47-->33554432 48-->67108864 49-->134217728
50-->268435456 51-->536870912 52-->1073741824

v B R A ) R MELAOG B Buffer 7% 5, 78/ T 512 (IR, HF22ab X
CZ BN, TR, AR NI AEE N S0 512 1, i
WY PR PO SRR it L AEOR, SIS SR R B a2 14 5 s b Bl 247 9K ) A
#, PrRleckH 512 MR T k.

B R RBEATE SS9 HT T AdaptiveRecvByteBufAllocator ) 7774:
Jiiki—: getSizeTablelndex(final int size), RAUIT:

MRYE A B Size IRV RIS MR AR & ikik, e
RISREAR R e, WELRLR R, A AP

N IHFAT TR P A Handlelmpl, 1958, EEF FE MR

B



private final int =
private final int maxIndex;
private int index;

private int nextReceiveBufferSize;
private boolean decreaseNow;

CAH ARG, g RN ERRNRNRG BRI SRS T
— R E Y Buffer /N A5 3 BIPAT 28 5 W A $ A

PATTHE ST BT 1) record(int actualReadBytes) 77%: 24 NioSocketChannel $HAT 5¢
BB, SRS AR SIS 7, B S actualReadBytes,
HAT record J7vk, ARHESLBREER ST HOG ByteBuf BEATEh A M4 Ry 5K, AL
LI
@BOverride
public void {
if (actualReadBytes <= SIZE TABLE[Math.max(0, index
- INDEX DECREMENT - 1)]1) {
if (decreaseNow) {
index = Math.max(index - INDEX DECREMENT, minIndex):
nextReceiveBufferSize = SIZE TABLE[index]:
decreaseNow = false:
} else {
decreaselow = true;
¥
} else if (actualReadBytes >= nextReceiveBufferSize) {
index = Math.mir{index + INDEX INCREMENT, maxIndex):

nextReceiveBufferSize = SIZE TABLE[index]:
decreaselNow = false;

}

G, X EHETR G A, AR IR RO e R G D B R A, 5 SRR
FREATHON, RN TR R R R, O 2R g A TR, B
e Je B I B NER SR BBV B Iz 51, a0 b IR IX A
RO E--FT IR S D I A R R R A A . A B, T R 4 i S s 1
TR T Z A BCRIPIR AR, W SRR RO R AL, B8 AT 5K,
HOHFE RG] YT R G+ Kb R SRR G BB IME N TR 5,
SRJE S N IR Gt DX [ A AR HEAT OB 0 i, Se Il i X A B Bl A9 5K

Wik Bk M 3414350, AdaptiveRecvByteBufAllocator il 2 H4f A v sz Y i 52
B 715 O IR G2 e X 25 AT B A 43 B

M Bhas g X 7 Bl s B il

1. Netty /F0—NEA ) NIO HESE,  JEA % )7 BN F 7 5t AT (BB, ARl g
il e R AR e, T REHI IR TR, AR N5, AR R
WNRADNT 2T TERHIEEAL T BER S 32K 82 1M, BBl B 375 1
AT ARG ANIE N, DRI, Netty BR3P0 B i BRI 5 it KN~ %
e Buffer 2z X HEAT PRGIAT 25, REW d5 KPR L PRI AL AN [RIA TV f8 B 3
213

2. MERERE R, AR KRS FEAA S IHEEIN,JE 25 Buffer AL PEPERES T
%5 RN R A A AT SKOR BRI SR, AR A
R



3. WA WA, s SO SRS CEIEDN IM A, Bl gz
X K/NA 1.2M; SEARFEANE I RIE T A 10M I BEARp A, allcgz i X
Tk 10M LG, WSRO RIS, BRIRZE MR IX A ER & 2
Be 10M [P AT, (HE 5 22T A 1TH B2 IM 2oy, IXFES S EUNAF IR 9%,
WRIE R K it 2 . Reactor ZFEANMUSE 2, nTRER KN FE T, B4
Fitllo

If, FH52T AdaptiveRecvByteBufAllocator, FeAl 4k &z 0 i ff

int hyteBquapacitﬁ = allocHandle.guess ()

T B 2R v X 4y L A% 11 Handler TF 53R 15 R T4 BC 1 2% v X 25 =
byteBufCapacity, RHAEMREZ M IX B BT X 3HL, Netty (122 X FhE
W2, MALTE SRS S, PO 22 X AN FF 3t W]

Bl gzt X ByteBuf /)AL R, AT E KD B, AW F

ERNMME T, BARSCIAE NioSocketChannel H, AR 41T

H:A javaChannel()iR |71 1) /& SocketChannel AR 1T

protected SocketChannel javaChanneﬂt] {

- byteBuf.writableBytes() IR [HIAS AT 352 (R e KA SE,  FRATIAR 2L e e 4502
Wil A\ Channel H BRI, ARES 40 7F

X} setBytes J7 i e FFAUIS W T



BOverride
public int setBytes(int index, ScatteringByteChannel in, int length) throws IOException {
ensurelccessible()
try {
return in.read((ByteBuffer) internalNioBuffer().clear().positioniindex).limit (index + length)):
} catch (ClosedChannelException e) {
return -1;
¥
i

HH T SocketChannel [¥] read J77£S 402 JAVA NIO [t] ByteBuffer, T LA, 75 250K
Netty [¥] ByteBuf ¥4t 1% JDK [1'] ByteBuffer, i )51 ] ByteBuffer [¥] clear J7 %%}
FREF AT EE ] TR B, B SR position FREFFR B AI4G LY index, 1L
U ERR T E N index + IV E . )5 A H read 7775 SocketChannel H
LD 1) ByteBuffer v, 58 BOH EVRELEL, 25 [ s2 BY AR 19 4

SEIGH R BEUR, i B AU 7 B AT W, AT = Ffe] e

L R[\10, FRoBeAT e I B Al

2. IR[PEMECRT 0, BEE|THE

3. REME-1, RaRAET 10 7%, SR,

N HTRAIAREE Netty (AL PEH, 5 /G0 BN 1 B T A, R AE

e e A A Vo A o e eme

if (localReadimount <= 0) {
// not was read release the buffer
byteBuf.release();
close = localReadimount < 0;
break:;

|

HNT 0, RORBATHREE I BB eE A T 10 R, BRI BRIl W 2
P, R BN AN T 0, WIFTZERE close IRASAL EAL, TR MIER,
BRI TEIR. EAE M m, IR .

SEI IR 5, il & — K ChannelRead S, 1X HLURR 75 BHEIE KK
P2, SERC—IRIZHEAE, ARG RS T — &SN E, B TCP IKEAF
EABFVR AL, i, —IRIEEREn el 240 E, a2 — &AM
B BT RL, ANEE e BRI SN B R K . B & I TR A A T
2B A B P15 L T, A ChannelRead (1 & R BV 208 R 304 T PEBE 0 I A1
i RTEAEIRN . AR, WERARMEH T AL Decode ZREGE H O T HF
WRESE, X ChannelRead FHAF#EATHA,  BEAK Netty IERIANLE], L AENS ST —
X ChannelRead W — 45 584875 LR, BLAMBANFRRIT UL T, MIRER T
Netty I ZwffSF: 2 J5,  HARURIE Qi SEELIX R R T o

fil i AN 5¢ ik ChannelRead S F 2 5, KRRz ot ORI, ARG a0 T -

byteBuf = null;

U, BATTDRELE A, DR — ISR A AR AL BEMS 58 1 TCP 2 P X F) A e B A
PTEL, SRR A AR BE4T, RECEEIRATE e e R U 7 A A T



if (totalReadimount >= Integer.MAX VALUE - localReadimount) {
/¢ Avoid overflow.
totalReadimount = Integer.MAX VALUE;
break;

}

totalReadimount += localReadimount;

FEZMNZAT, SR R RS, iR 2l e e kB e, W
RN 1) 5 RO B ROIE I E, R IR AR, R AR 42
BOL 2 (71T, me BB . 75 2 5 J T HEBA IR Task AR 55 A B A KISAAT
SRR, AT SN

PR R — A v A an

if (localReadimount < writabhle) {
// Read less than what the buffer can hold,
// which might mean we drained the recv buffer completely.
break;

i

e WA 5B AT A, RN TP XA AR, U] TCP
X ORI A, BRI C 2 5E s, BB A . WA
AARBEAH R, MIZRERAT B o LR R 2 B ZEHEAE o T AL 55 B A o
FrATIN Task, LLUAS$RAE, PRl SELEERAE M T ERRYER], BRAMES 16
X, Joie TCP it XA 2 /D it el B, R BELE 16 IRBATBE5E, H 2 0
HEH, A7 NIK selector 581 B FF4hAT

}
} while (++ messages < maxMessagesPerRead) ;

SEIE M E S AR HE 2 )5, filk ChannelReadComplete S B J& i H 4%
W 2% b IX 25 5 43 TC #5 11) Hanlder [0 3% 575, B A4S RIS B 50 15 0% N )
record() 7 VAN AT I IX BN AL, AT — IR HUE U I3 ) 22 v X 45
&, ST

;ll:locl-landle.record (totalRea;iAmour-l't,) g
AR, W ERBI R EME -1, KA T 10 FE, TS HIER,
BEBCTE IR, AR T

if (close) |
closeOnRead (pipeline) ;
close = false;

Z, TR SR B T AT O A e . N, FRATIGRSE T E R AT
FEUT AT o

3.4. 5iME

3.4.1. RPHBEKRE
Netty 15 #A4EFUE 7 S 1 RHT 2 SocketChannel H & 43 FF 1, RIEFRAT] 43



JEPASNERAT A, H e I B S A

AT ChannelHandlerContext JT4543#7, 1 5GH B K write 77k, 7
WRIEHE R, AR

4Bl Mina [¥) FilterChain, ‘&5ZFr 2 NRTHEE, M EAAEIRTIEE ML, R
218 H HeadHandler [1] write 773, SRR

public void HtChlnmlﬂandlerConcext ctx, Object msy, ChannelPromise promise) throws Exception {

‘& 2% AbstractUnsafe SZHL, fCALH0 R

}

ST HE R KRS HEAT AR, 2R e W, W B m i 45 R S A S
Rl BT BRI R TR AR B R 4l 4 15 5 1Y) ByteBuf,
1L, ity ZERETC

G HBEREE T, K 75 R IE ) ByteBuf I 2 outboundBuffer #, I,
FATE A43HT ChannelOutboundBuffer [1) addMessage J7v%. 40T :

int size = channel.estimatorHandle().  (msg):




G, AR ByteBuf (R[5 540, SEbn Bt o BRI 7 4

RIG, MIRJE Entry 204l skECA] F K Entry, R dRE+1, 85347 — R 510K
fE¥VE, B Entry (1) Message W BN 7 B A% 1) ByteBuf 58, B 58 UG
BEHEAT — AR, an R AR B C2 s B R ZH i RS, B : tail = buffer.length;
SO 75 R R O R IG AT E 0. HTFINER A I e s &0 32, JGIHH
EP KIS 32 N AE, LUl &t se ke T ST FOBT R B aa A, SEILA
AN A T I

tail &= buffer.length - 1;

FEF ST, RN R AR tail MHG ELRDE (AL E flushed BEATHIIT, W Ry
HANSE, VIR RSN A RIA T ERDH KA E, ARSIt B i AR K
ERTHE, L, W 2O BTS2, ST AR k.

private void () {
int p = flushed;
int n = buffer.length;
int r = n - p; // nunber of elements to the right of p
int s = 'size{);

int newCapacity = n << 1;
if (newCapacity < 0) {

throw new IllegalStateException():
¥

Entry[] & = new Entry[newCapacity]: _‘ﬁ= %ﬁ*ﬁuﬁmiﬁ‘a%mﬁjﬁ%&ﬁqj

Systenm. arraycopy(buffer, p, e, 0, ry’;

System. arravcopy (buffer, 0, e, r, p): %:ﬁ= )@Béﬁmm Entry %mjﬁ%@]ﬁgﬁgﬁ:’:

for (int i = n; i < e.length; i++)
e[i] = new Entry():

) B=% HAEFY AL

buffer = e:
flushed = 0;
unflushed = s;
tail = n;

¥

T, DRAFT LRI BRG], TR 2N BB R, ARG AT
BEAE, REINBELN Size § A IECRIN 2 8. IR LUS, #5208 A AL
PREATHE, BEr =2

LR AR 7 S P8 DL B 4L i) s

2. JEREAH TR IR Entry AT LLEEA], PTRA, H5 3085 DUS] i A R
T SR J T

3. oA TR YIintt .
R ARG, e ERR AT B EAL, R h
Lo H AR RET T B AR #E, Pl flushed 2 05

2. BT ARBHEEEMNO JFL, L unflushed = unflushed - flushed &
buffer.length - 1;

3. NIRFHIHEBANTEERANY B+, Bl tail = buffer.length, (IXA™
wEEAHERD.



BT BLRILE I BB NI RSB 2 5, V200 T B R E T S B R U
TIE RN — IR KAL) KA, GniikF], il hannel WritabilityChanged ZF44:, 18
(Y

X BACT B ORAR SR B, A FRITULN] o O 2 AP b PR3 20 e e -

EATHT IDKLS BUEHrH iR Jst 2R 0 A e A i e 22 LR E A A il i, Al 3h
FAWT, G R R AR A B A R AR AT H SR BB A5 O e LA
BB R (B v SO ORI, XA B, Tl I e W] DA k2 LRI R
BRI ]

U, BATTER TSP BORNACRS 3 AT, B ROK, ARSI M S BRI
#AE, flush D 50Rs SORIA A 2247 (13 &5 A\ 21 SocketChannel H RS X
Jie

3.4.2. Flush #4E

Flush #:4E 11 514 ByteBuffer ¥ 55 A £ SocketChannel H1RIEZ5 X 75, T
BATE R Flush #AERZRAN L, ATV 2047 .

DefaultChannelHandlerContext [f] flush /532, CH U1 R

public ChannelHandlerContext |t}

e 2251 H Y] HeadHandler (1) flush #:45, (S .

BATE S50 HT AbstractUnsafe (1) flush 345, AR




outboundBuffer.s

B SR RIE IR TE AL unflushed FREME SN tail, FRINASIRE R IL N SIE H
ARGV flush0 HEAT &3%, HT flush0 AR AR H &8, FeAl 15 AL #r doWrite J
%, AR

protected void doMrité(ChannelOutboundBuffer in) throws Exception {

e BT BRI BN (unflushed - flush) T AT 1 AN R T2 K%,
T A S H8:4E, Fedl140 41 AbstractNioByteChannel 1) doWrite() /523, Qi3
Wr:

HE &M EFTERIEL, PrelE# MM ChannelOutboundBuffer H 3k HCY {77
%kﬁ%@% A YT



if (threadLocalDirectBufferSize <= 0 || !pr

T, SRIFRERIENITHE, WA E A ByteBuf H'e 73 FC i JDK AEHEN
17, WHEBRM.

X3 AT RV IS AT FIWT, oA, U AT B A R AE TE IR RIS, AR SR
17525 OP_WRITE #4EA7 1) clearOpWrite v, UG R :

protected final void [EREERSSIREEEET () {

Ak N oA, AR I ByteBuf LA EAT PSS, B DA RIE T

B, Kz B NI BN R M BR, ARG AR . AT N T
ChannelOutboundBuffer [1) remove J5¥%:



TSGR L RAS A2 I T EEAGR I R, RS, W EGR . i HE
o, WIESEREL Entry, RSSO AT BRUEREE  [RIINHE RS 22 R 3% 1 &R 51 flushed
AT B T EEPATEZ 5, A decrementPendingOutboundBytes il 25 £
L2 RAILMTFATH, %71 incrementPendingOutboundBytes 284L), 4 iE4T K IEAK
IR R W R AT AN, SRR AS FEEEIR

P BRE I S SOE AT o b, AU R H SR EARER BN false,

boolean setOplirite = false:

M DefaultSocketChannelConfig H AR HUIHIA AL HIREL, JEATIREA K%, X RIE
J7i% doWriteBytes JEFF 0 HT, WiR:

SoF T 20 HE A A TS 38 B 201 - ByteBuf 1) readBytes() /5 ¥2: [ B E &K 2477 ByteBuf
o (K] A B S N B35 5E (1) Channel H1. J7VE4E — AN 2402 Channel, I
Abh /2 SocketChannel, 5 —NZSHUEE AN HAKE, ©45 T ByteBuf [1)
AL REMEE S A E AN T 3RATE SocketChannel 1 % 4 25
LR ZER, T LA E A S ZE,

WG EAEIRIA], 5 2005 AR R TAIWT, WA 0, Uil TCP X Zert



DO, ANREARST M RIS AL, K, K5 OArEBiE ol true, R)FIRE
HAEFR, ST J5 SEHFBA A L E AT B B A, S5 45 1K Selector HYFEHIAREE
fih A S ARAE

XS NI BT 2, WS HY ByteBuf g B IAH WA KIZE R FH, W
R A RIEH AT, WK done ¥ BN true, 1B HEIR.

MAEFRSIEIRAR T, B ST S B I8 I T B RO HE R, KRRk 2 K
BN TR BRI AR ANl . PAT e B RO S, PR A A
R IE T i B RE I B R BT T B R E I - A R IL S, W R R I 5E Al

if (done) {

MK 1238 SR BAZ IR s 7500, Ky i % % 2 43 11 OP_WRITE #:4E47,
F-F 10 %1 Reactor ZBFEIEHE A KILTERINTHE, TFEgkE k%, HIBIHAIE
SE Ko

U, BISERAIHTE T 4m B R, DUERN TR E S R 2
NioSocketChannel, FH % 4 S RILLFE, MR

}

M ChannelOutboundBuffer 3K H{ 75 % & 1% [ ByteBuffer #1|3&, T Netty 15 F [
JE ByteBuf, ML, F22fi T AR A, AT

this.nicBuffercount = 0;
this.nioBufferSize = 07
return null;

FE Bl R AR S IR, A flushed FFARTEIA IR FT 2 R IE ) ByteBuf, 554}
BLRILN Message HEAT HIWT, WIHRAE Netty [#) ByteBuf, WR[F]Z,



SRR B AN, KT 0, X R E M2 ph X 4 s 04T 2n. 4%
Jo 4T Entry H3REX ByteBuf 43,55 [ i K ByteBuffer 4.

XL Er 1) ByteBuffer NEGHEAT 200, Wi id ChannelOutboundBuffer Ti5¢ 73 it

MO BB, BT EA 5K . sk AAARS Ak

private static ByteBuffer(] - . - (ByteBuffer[] array, int neededSpace, int size) {

HI T ALY K S EBUBE A #5 DL, 2w PERE, BTl Netty SR T8
5K 7 38, B B R 2 )5, 5 2 R8s N B DLR0E Bt i B2 h ik A1) o

ByteBuffer G582 o, 5 2 L5 1) ByteBuf %4t i ByteBuffer Jf47 2%
EHPEH . BT ByteBuf SZHUAE, L, efTH A1 ByteBuffer M4 E
AN, 40 UnpooledHeapByteBuf, ‘E/3ET IVM HE N AFE I 75 B4l sz, &

HALE 14> ByteBuffer. %] Entry 112247 (1) ByteBuffer ZE4T AW, Witk b=, W
i A ByteBuf [¥] internalNioBuffer J7 %, ¥ >4 i [f) ByteBuf #% it 24 JDK [
ByteBuffer, 111 UnpooledHeapByteBuf 4|7 T internalNioBuffer ) SZH :



return (ByteBuffer) inter Buffer () .clear () .position(index) .limit (index + length):

FREL ByteBuffer 5241, SR 5 & 10 clear() 75 & KR £ HEAT W46 1L, Bl G #
Position $5%1 ¥ & 4 index, limit f5 %1 1% & 4 index + length. XS] IEALERAE 5K
2 Ji ByteBuffer gt n] ABE IE#f 5L

FHERATE 55— 32, % ByteBuf 475 NIO ByteBuffer 20, #85t $KHX Entry

224711 ByteBuffer #0240, WIRyZs, A 40 w5 ZER1HT (1 ByteBuf H 3 HUE (1)
ByteBuffer (41, ¢ {EH1E G, WA fillBufferArray 2E4T I

XA 1 WE, SEARSe s, ACR W h

i = unflushed I, B¢ 5 ZERPHT 9T B AR E S8, A PATEIR
Xt ByteBuffer ALZH BEAT I, R A IAAT A G 2R RN R, W SRAcAT U B

R, A7 AL o

TEREIE RIRZZ T X [P B 201, 58X — RAIM RS A AT, 158, IREER
R 311 ByteBuffer £41 4N %1 nioBufferCnt, %X /)5, M ChannelOutboundBuffer
PSRBT R ) R 8, M NioSocketChannel HH3REL NIO [ SocketChannel,
T RILTE AR E N false, &15A G APRE0KE N false.

AREL T HTIRIA SR AR, AR




RGN —FE, FRATFFZERN —IK Selector 51K S #pAE R BGHAT R4,
R TCP B &I X385, TCP Ab-T- KEEP-ALIVE JRAS, B RIEANH 22
B, WA B RRIEAT S, S A AL T R I8 IRZS, Reactor 28 F2E 575 &
A 52 BCHL e v SR AT HEBA ) Tasko FITEA,  FRATTRAZ0N G IR TR E L R AR 42 )
1 F NIO SocketChannel [1] write J77, B = 1NSH.: &N EFEKILEN
ByteBuffer 2141, & — N4 W% &, 5 =S50 KK N ByteBuffer /M4,
IR [FI{E &5 N SocketChannel [15 7M.

T BN F AT I, W 0, W] TCP & I%ZE X O, 5G]
et 2GR, BRI MIEA T EEE, [FINB S 2R Obs R E A True, [T £

if (localWrittenBytes == 0) {
setOpllrite = true;
break;

}

p S AT M SERAEAL, SR 2B SIS A B AN F A R, RER S8
W45 1 SocketChannel 4% 45 K& i% .
expectediirittenBytes -= localllrittenBytes;
writtenBytes += localllrittenBytes;
if (expectedilrittenBytes == 0] {
done = true;

break:;
}

FOBBAE SE R AT I ET: Fy BEROR I 7 B 2 e OB 75 8L K
BT BB B AR L OB XA R R, AR D AT I
R A RIL e, WA, WIEAIL TS bR IR BEE N True AR H A
R RIE K WIAREARIA .

MR SR IR Z )5, 00 AR 58 bR il done REATFIWT, IR AL SE R
WPEIARE T B AT R, AU L HE R AR IRPTR -

BN R G R , BUHF AR, S FZHENSHE Caa

if (done) {

/{ Release all buffers

for (int i = msgCount; i > 0; i —--) {
in.remove () ;

¥

/¢ Finish the write loop if no new messages were flushed by in.remove() .

if {(in.isEwmpty()) {
clearOplirite () ;
break;

}

MG X I BBEE KL TE R HEE RS ByteBuffer kIS T2, HIL T
RRIE, ZEAT? THIRMGELEEF Netty & W4 H 1,



for (int i = msgCount; i > 0; i --) {

}

final ByteBuf buf = (ByteBuf) in.current():
final int readerIndex = buf.readerIndex():
final int readableBytes = buf.writerIndex() - readerIndex;

if (readableBytes < writtenBytes) {
in.progress (readableBytes) ;
in.remove ()
writtenBytes -= readableBytes;

} else if (readableBytes > writtenBytes) {
buf.readerIndex (readerIndex + (int) writtenBytes):
in.progress (wvrittenBytes) ;
break;

} else { // readableBytes == writtenBytes
in.progress (readableBytes) ;
in.remove () ;
break:

HOG, BAMREIE I SOR G X, S B IRAL S R AT M, i R AR Tk
A7 Ui -

1.

M ChannelOutboundBuffer 3 tH & — 4% K% [f] ByteBuf; 28 J5 3K HL 1% ByteBuf
(PRI 2R 5 | ] e 1 4

R RS S BRI A3 ) o - 1 B3 A T W, SR R 026 ) 1 O T ] B i
T, BT C e e kL J, ¥ ChannelOutboundBuffer [1) 4 1% i3F
BEE L ¥ DRI ByteBuf IR, FERMUCHUE, 805, RO 108
B R ROE ML RS B A S TG ARG GRS IR
HIWEE B B=RHE

WERFTEL ) R T B IR BT B, B IR 40 BB # 8 KLk L
I, WEERELT FTER 57, SER, TEEH ARSI SR
gl + DARIEMRTFIH, SRS F B ChannelOutboundBuffer [K13E (5 &,
ENEITEA

WER PR A BT DA AR I 1 BRI, W B g5 fe — ORI R S A
MR, R RIRREEE R, K545 T8 A R I RN GZ i X
bR, BB HEER

B Ja . R R 28 b DX b R RET BT BN A SR R IR e i, BT DL B H
SocketChannel FJEMHEUTAL, #HAZHCH OP._WRITE, fE F— kST 4k sk
IEEA RIEH LT R

b, R A R AR R A 43 BT 5
4. Netty 2244

4. 1. 1B3BZH

Netty SKH] T ELB AL () = )2 X 2 SRATREA T B vt RO A, SRR M Il 1 i



Service
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: : Channel 1
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[ Header Handler ]

select w,
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Channel

* .
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\)v

3
L]

4.1-1 Netty 25205 &

% —)=: Reactor W5 W E =, ©l— RINGB KM, I Reactor £ 1%
NioEventLoop LM H:A2ZE . NioSocketChannel/NioServerSocketChannel DLz H: A2
2. ByteBuffer DL Sl HATA H R 1 #%-Fh Buffer. Unsafe UL HATA I #Fh
TR o 122 ) T EER T A I T 0 2 R 152 5 FUE R AR, 17 500 M 4% )2 I B gl
BRI RN AF M X, ARG R S R e i, Bl aniE el . RS . R
. BHHFAEEE, BKIX e fih & 3 PipeLine 1, [ PipeLine 78 4R D7 HE K
AT 5 SR AL BE

% )2 BATTEE PipeLine, ‘& St HAHEIATTHE H PR, I 0257 80211
MHEIR T BE, R DT v] LAIE B T AAL B [ o O 3, 8] DARE Ak Ak AT 1)
Ja /R AE, ANE AN H (1K) Handler 35 SR B AE, SISO, 154
2P R G ffthit Hanlder H 78 B O gn Mg, & nT RICKEATE 1 B 130 S5 3 450 1 P 38
(1] POJO X%, iXFE L2 M0 28 ) 75 B OGO A FM 45 3 AR B v, AN 75 SR AN 2
(PP IS 2 S R 2R R TR 2 e, SIZEIL T A J2 10T 1 2 S B 25

B2 WS AHER, WSS 2 A PR SR AR 1l 558
G, AT IS TN JZE BB T Re I PSR DG I 2 R A e B 7 2L
#lhn CMPP B3, I8 BRI [ 8 S R A5 PRI %

B IIANF IR, A SO O TR BN RN, Sl H RSO0 T, T8 IF
K R EEOQUEE NG = JRRIAL, i N2 I SORAEAE I Ak, BIAbIE
7o 1K, SRR EXS RS TR AR I R b, 7 20 2R = JR Ik 55 AR T
SRR o R N I LU PR (3R i, A I SOT RN SOQERE 2, At
M5 I RN AT EEOG0 e IXFR I JZ A BT B SEHL T NIO HEZEAR )2 2 1]
(RO, AR 2l 55 BB R T A AN 25 1) 5 i o



IES2 T Netty 20228 BEHAER S 2, Jh T Netty (195 i W] R 55 25 A0
PSR 5 A RENS Q1 Je 4 55 e 1 49 B PR e

5. Hix
5. 1. fEEE T

B ENFERAIRA AP 6 2k 53 2R Bt i, W fE
AT TAE 6 4F, NIO %k 4 4F TAEL S, W25 2 ANHEWRE A5 %R
HARAUS T R TAE. 2010 4F, ZH5WTFMTFRRIFET G 7 3R 5 2w S
BORGFr % — a5,
WA FRE: 2 hw MB%6: neu lilinfeng@sina. com
ANANFETL: http://blog.sina.com.cn/u/1725503810

5.2. {FHFERA

ASCRE A RTAT , KRS LU SR (BT A DB, A3
IFAG T U B SRS R S AR R o REEA R, A SO B SCRE I N A A LT
FNEAE A H I FiE s, AR EAR AR B AE

S SRR 73 5
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