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MRS X IRIIRS:

5 (BHA=) Bk, ARSITEEFE K
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BBy

epollfYEEE

epolEARlInUX P tEREMBIRS NN EIRAZXEE,
Java NIO, nginx, redis, skynetfIK&B kAR5 eSEBFEFEIX—ZEREARA.

epoll9EEY, X midw&

AOKR ERERS RREZF, FTaERARepol HEXAYM,
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AiZEsE) AZEPX SocketEHIX

[EE@G

WIS mTE

XE—EREEMAINBREND, SR socket X35, HORIEA bind . listen . accept, &EVER
recv ZEUTEE,
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/ /8l socket
int s = socket(AF_INET, SOCK_STREAM, 0);

/ /98

bind(s, ...)

/ /Wy

Tisten(s, ...)
/BB v

int ¢ = accept(s, ...)
[/ ENCE Ao

recv(c, ...);

/ /¥ BT BN H K
printf(...)

Server Client

‘Socket \ ‘ Socket\
L

‘setsockopt I

Connect

| Send/Recv Hsend/Recv

MERFLIEATY
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BFRGFATHFEASS, L THEREINE, SIBHES N BT HEEF SRS, BT
SRHIEREpuERN, EAEFUTRIBRRTS, FHEKNSERSERTS, N EIMEFIE TR recvid,

BERFEMNETRERNFERE, RIEIEIRERENERIEITRS. BERSESDHHIITEMNE TSN
g, BTEERR, BLEHGRREIITESMES.

TEFRIHENFEITEA. B. C=NEHE, EFHEAFTE DABMMNERER, —FR, X3MHE
BRI ERFITAERSIFRS I, &TEITRE, SoihiT.

TAEBAZ

socket = new socket();
bind();
accept();

recv();

socket RIS

LHE A HUTRIBIEE socket FNIETRT, BAERASLIE—NHENERFAETER socket JWHR,
XA socket WRERT

o RIEEMX

o BEPX

o EFNTIERSA.

socket BFYFRIATIRMNFEERAIGEH, CIERMEHRESHZ socket FHATHIZ,

socket SR E|f%

AtHEAfTFIFR l

Socket
2 RIEFEFX

E=RFX
....... F5FIFE

KK

an
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HiE A MITHERAFIFZENZIZ socket BOZEFRAZIHR

SFEFRITE recy B, BMERFESIGHIE A NITIEBASIFZENZZ socket RIFGIAGIF . LAEPEEE,

HFEC

Wiz=8]
TAERAZY > HiEB
AR TTAIZR *
1 Socket
2 REEFX
3 ESEFKX
....... FiFE
9999

AIMENR: PELIEA S OACPUER

AT ITIEBASIRF T T2 B F1 C , KIEAEREE, cpu SBRITXANHENER, FAoiiTH

2 ARER. FTLAHAE A HPEZE, ASETHUTIEE, BASAERA cpu BiR.

RE=E]

TAERAZ

L

CPURIT{EBAS

#HiEB

HIEC
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CPUO /' daemon(
cpu_workqu
eue_struct

daemon

CPUI

Workqueue | LB @ @
eue_struct

CPU2 /' daemon2
cpu_workqu
eue_struct

Ziz. CPUSTI{ERASIZIEIRIKRE

(AR )« (o e

/ \,

J i

'F“huwgwmﬁﬂﬁi}ﬁﬂlﬁﬁﬂEﬁHT

\ bt

. work_struct
o[ R Ee— 1

TAE (work), TYEBAFIFn LYER R ZEIAIX R

RZEIEIE =

2 socket FWEIEUERS, BFRIUGIZ socket FHRFAG_EAIHIZEFTHEIEI TAEBAZY, 1ZHHFEZERIZ
ITRES, BEHITHER, EET socket ERIEHTRKELBTHIE, recv AILUREIRKEIRIETE.
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OFITPIEEEIE |
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NUBHHIN

XAFPIFR (fd)
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.
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6000  —
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RZIRIEIEEdE:

o HEHUKET MIREXRIEIRCER @)

HIEZANMFEXEIREEE Q)

RIEM-RET S SIER CPU BEUREIA, CPU HUTHIEER (R @)
TR RSO NS SIES NEIRIRL Socket AN T X EE(SE @)
BIREEHIE ACCR ®), EFTRHIE A A TIESIH.

IEERHFE RS =0 T EIFfR


af://n87
af://n101

XHPER (fd)

[R%1: RIS IR IS EERS B F 4/ socket?

socketHUEEAE (Rip, TRmE, i), BfVip, BRYKO)

—RREE B, Ba%R0 FETLLARR kR RS SRR T Nsocket,
WMRBrvip, BrYIKOHERIE?

HILZMNEFiHSRE—MRSBIHET 7 kR, X MHERZFHSBE S Msocket,

HEAENIDEZMIEHEART. SIINEINSERE T BT B kEEILAisocket, XFE
BEdR pflinm O ke R TH N socket,

[ARE2: RZM{AREREIESZ M socket?

Wiz ERIEfTEsocket, HENsocketBEIREIAT, MEBRBFHE.
BRI R /0 ZEEER - 10 multiplexing
ZREAELINnuXPIZABIERE R HRORSEF 7 =ME M

e SELECT
e POLL
e EPOLL

select ¥#{E

Linux %, WindowsiERRHt T select #2(F, BJLUE1024 NS IHERTFAIIOS IR, Bt —
RESH, BIRREERZTE.
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RiEHiE

AN

select (1000fds) \
p] M fds

read (fd)

kernel

e

fd 8

clienti% clienti¥
& &

FEUNTEMSEES, JoER— 84 fds FHEERE R EmMAY socket . ZAFRIAH select , #N5R fds &
BUFE socket EBRBEIE, select RFEE, HEIE— socket IHWEIEWE, selectiR[E], IGEEHTE,

int fds[] = FRFELVIH socket
while(1){
int n = select(..., fds, ...) //fds nAZ|socket [HZEB\FI, select R[5, WalgdlfE
for(int i=0; i < fds.count; i++){
if(FD_ISSET(fds[i], ...)){
//fds [ 1% a2}
}

BFALUER fdsEi48 , @id FD_ISSET #IRrEMAES socket INRIEHE, REHIHSMIE,

{EfselectBIIZLTE:

o SO TN fds, it fds FEREEERMAY socket,

o JAEEF select, BN fds FRYFTE socket EBIRBEIE, select RFEZE, HEIB— socket UL
RHERE, selectiR[E], MEFEHIE,

o AFALAUEM fds, @id FD_ISSET FIKTEAEI socket WEIEUE, AEMEAIE,
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selectffl=+

BRANFEFREIRT AN FERY Sock1, Sock2 #1 Sock3 =4 Socket, BBATEVAHR Select Zfa, BAERSG
1BHE A DRIIIANIX=A Socket AIFFRFATIH,

TAEBAD

STHEBIF (fd) <™

SfHI—socketlEIMIRR, FUTEFISIRIENTE, FERRT sock2 i inEl T SiRut e
OERERE PIFE P

*#F% )
WEZIEETZA
e
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FMBMGERTE, MEISHIEMNTERSREATIPREER, AR T(EASIEE. N TFERR.

NN TAERASY

XiFFER (fd)

XF R T selectB)HIZATS

1. AIFTEF 2N socket B9 F &

2. BEANsocketiiENSURERT, ABHIREEFM SN socketPIEENTIFREEREIINPIZEI TERAS
3. (BRURTAHARIER W N socketi BN T EHE, FrLARBEEBATASsocket

4. EAMIES IS ERH AR TIERAS, (BRI AEERHATEsocketFIINENIIEET

selectfIAE:

HiRsocketFIFFIER:

o FUR: TRHMselecEIRER ASTIREBLENZ, B—EAIFFHE. HIEIMAsocketBIZEEFINT!
B, TEEFHATAsocket,

o BUR: SHEAWIREER, HRERAEEDE—PsocketiI THIR, FABERIE. EFHIED
—i@socketFlIF, ARILISEIFLERsocket, IREEEFRENSHNTIFER,

ERRNERRIEFER, HFHENEE, FollEselectlIREXIEMNEE, FIARBEEN
10241 socket,

pollFJHiR

1997 &, HILT poll fE7g select (IERE, EARKBIFZ, poll FHERE socket #&E.

poll &R
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poll HEAERsEMEFiRselect—E, RAETFENIREARFAIMNEIRGEAN—HE, MMt T
pol IR A DR EBREIZIR T

pollHHHIATIEESHISTAR, pollERpollfdGHEMAEselecthyfd_setéEtd, HittpIEREAZ,
EESMEATERHTRN, RIEEATIRNSHITHE, (BRpolifBRAXMHEAFTEE
RIPRHL.

SYNOPSIS
#1include <poll.h>

int poll(struct pollfd *f

pollfdZ5ts

P REZEAR:

(1) fd: & pollfd ZAERE T — MRS HHEARF, FTLUEBZ MESIR, 187 poll() i
MENSUHHEHIAFT,

(2) events: FRESFRFRARATERNMNIEME (WA, BH. #HR) 8 1EHESTE
(3) revents: revents RN HEAFTRRIFERSYE, ARTEARRERIREX ML, events
IS KAV HAISEHEBETBETE revents IHHRIRME],

events&reventsfBUEINT :

ERUEABA  EEUEREL

Fh iz (events) (revents)

POLLIN FIETNE (EIEEEEIERIINTEL = =
)

POLLOUT HIETE (EEEHUEMITEER) = =

POLLRDNORM EBEYERTEE = =

S SIEDRANE AR HEIRETE (linuxAsz = =
)
_=-l_ ~ é sle \E\I:l +.L||—

POLLPRI !jaﬁuf’a_&éﬁﬁﬁh*, EvanTCPEsAh = =
iz

POLLWRNORM E BRI S = =
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POLLWRBAND

E-0
POLLRDHUP

POPPHUP
POLLERR

POLLNVAL

RrCRmEiE S

%
B s, mEXAT
Si2E, FHGNUBIA

ES
S

NHEAFT R BT

socketiEEREE FAF(ESH):

1. ZERFRNE P KPR SIEF AT HF T EREFRIEFXIRKARCSO_RCVLOWAT,

SIFTCPFIUDPERZFMS, EHRXEKGANEEGAD1. IBHMEKE, BABRT, REEHX
FEEIE, IPRERNEN. HATTLUBEFERSO_RCVLOWATERFIAIN(S Msetsockopt iRk
REZEEFAKAR/N, HHEATREENILDRIER T, HF)FERread/recvETZER
FHUTERENR R, EEFASEE, MEMRINRE—NMNKTFORNE (RIRTEEEEERD) .

2. ZEBANERERXA (BRI TFINIITCPIERE) , MIXHNEEFINERIE, BASBE,
MRIRE0 (BFREOF) .

3. 1ZEEFE—MistenNBIFEES, FEHBRICEHANEREEAN0, MXHFNERFTHIT
acceptiREBEANRHEZE,

4. B—MEREEFELE. UXHNERFISRESAEERE- (BHERET—ME
iR) , EBerrnoiR BRIV SRS, XLFIREIR(pending error)tBE] LUBITIEE
SO_ERROREEFIEIAHgetsockoptiRENF AR,

socket SR ESRH(SHH):

1. socket1ZH, KEE X P AHFEBH(REE T RPISRUEKR/)), KFEFFRKALITC
SO_SNDLOWAT, IR e]LAFREENS, HERIR[EEATO.

XFTCPFIUDPTIS, iX/MEK{ISO_SNDLOWATHI(EERIA 2048, MEEFEANEIZEHRX
K28k, XMBEHRE—MR—IEETEENNE, MELTIEREH. EBITLUES

SO_SNDLOWATERZFIEIN (& MsetsockoptiREl) KigBXMEKAL, WHIERT, HKiTRE
ZEEFHIFEE, WNZEEFTHTEERE@write,sends), BAREE, FHRE—NEE (Fla0
HRERERESZNFT T, BARXEAIEIELRD) .

2. ZEENSERRA(ENRXFINBRITCPIER)., MXHFNERFISRIFEAT4£ESIGPIPERS

5. FILAFAINMSIEFEAEREEE X IESIGPIPEES.

EFRH.

events)

SETEREA
P

H o

iy

=i

=EUEREL

E(revents)

H

2l

Hi

O

JISIGPIPEEERIEMALIES R 2

3. EARIEEEN connect EIEFE @GR, 5iE connectBRLIEMELR, BlconnecttB45R T,

4, B—MERNEEFSME, WXHENERFHNSRIEEAEEFRE-1 (BHERE T —ME
iR) , EEBerrnolREBRRTIAIEIRSE . XEFIRIEIR B AT LAEISIEESO_ERROREREF
LA AgetsockoptBRENFF AR,
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& ARG | a5n? | Ran?

A i .

XML .

2 ARSI L1 A A .

AT 507 .

XABERIE — ¥ .

FYRLERH 2 . .

TCPIA B .

poll() RFFEFARIZE

select() 0 poll() REeARBRIATR—E
poll() BHES select() EAREIRESAER, SXERET, #EEE d EaMNAPSENRIRZ

=

My

“EHEES M AT EHITIN, RIEEATTIOIRSHI TR,

#IxiER: epoll | RE[RIE

E=T=1
B

I Y EXPBZEHFEEST B JDKAY 10, NIO, AIO A
FHan Mssss]

- 21/3/10
A A BLARIEITEInuxXEE B EIERIZELIOCP, — L5570
TEepoltb 2. Kk, HEEHT

2IEHE, epoll2PMET

MRS KB RARISREE:

5 (SH&A=) BksG, ARFITEEFE K
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r 2851 fEE

4 XHEREANR, —INRaRENRE

r 284 BB
4 FEMAR, PERMXMERNIREE, ITETE
“ Bk

epollfYEEE

epolEARlInUX P tEREMEIRS SN EIAZXEE,
Java NIO, nginx, redis, skynetfIX&B kAR5 eSEBFEFEIX—ZEREARA.

select /pol {EHHIIRE

—iXselectif, B "4HPFEG N EESFF RAILEESTH—, K285
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TRINSEFRAS
PEHZE

T NZEFPA S
PHEE

N1 RA S
PHEE

BIRVEF select BBFEXFLEME: NIMEHIER socketAlIFRFINTY, PREEHIE.

RMASHIBAEF, FEEH socket BWERE, HARESREER.

gAML epoll BXFWMEERT, M epoll_ctl #IPFFGFIATI, BiRA epoll_wait BAZEHTE.
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EMZNM, WEFHEESENET.

epoll BGHIR

epoll 27 select . polltHI N SEEAHKRIFRY, =2 select 7 poll AUEIRIRA, epoll BIFLIT—L
FEHEREBUANER.,

epoll gYfibiaht:

o INREDE: HEEIFRRNYY, WHiEMEE
o SIANTHIEEFZRrdlist

epoll I=45i%

e epoll_create: WIZRBIE— eventpoll X5 (TRRIIHEIATF, BWHMERERS epfd it
AIRI5R)

eventpoll SIHEBREXHEHRFFH—FR, 1 socket —iF, BHEBEEFAT.
e epoll_ctl: FINFIEEAIsocket
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WNERIEIT epoll_ctl 700 sock1, sock2 #1 sock3 BULEHE, PIZSIE=A" socket iF0Z] eventpoll
HROFBASI,

e epoll_wait: PEZRZEF

HiE A B17E)T epoll_wait IBOZfE, HiEASEFeventpoll BUFEFT,

epoll BYffiftianE—: INEESTE

select (BIHREZ — =25 4B S SIS FI  EEHE RN EBE —h—.
KEZHNEBZESH, EEBML socket IBWERE, HAEESREMEK,
epoll X MEIEDFF, SoF epoll_ctl 4EPZE0AF, BYEA epoll_wait [BZEHE,

BB, BEHLEEEIET.

epoll IEFIIFE

iZZsE]
TAEBAZN > HIEA [—| HiEB
SRR
1
2
3
9999

epoll B9fibiatE—: FR&&E5IFrdlist

select (BB — NRRETIEFARIEBPLE socket WEIEHE, REE—NMNEH. WNRAZER—
NMHEEFIR rdlist, 5|FRKEIEHER socket , HBEEIRIE.
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Rz

TAEBAZI > HEA —> =8

M4 ERRGSIZE
1
2
3

Socket2

WNTRYCEB, 55HE epoll_create BlIEE— epoll 395 epfd , Bi@IY epoll_ctl EEEIEMAY socket
HINZE epfd IERZEYIRT, HETAAepoll_wait ZE5GE, IRErdlistFIFRFPEIFE socket,

int epfd = epoll_create(...);
epoll_ctl(epfd, ...); //%—%: BIrEFERYN socket WINF epfd rhHRA%

whiTe(1){
int n = epoll_wait(...) //% A MHEE#ME, SRHFMF
for (U3 ¥dE1 socket) {
//KbEE
}

BRI BH R IEEETHIE A FIHIE B, ERRIZIBHE A 151727 epoll_wait {54,

WIZEIEHTE A BN eventpoll B9ZEGIG, [HEBIE.
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T1EBAZY > FHiEB
MHEATTRIE rdlist
1 =S N
z 7
3
9999 HHEA

= socket IFWLFIEE, PEFERFMANSITIE:

o —HEIEM rdlist
o F—/MHEMREE eventpoll EFAFIFAIHATE, HIE A BIRANEITIRE.

WA rdlist FIFEE, HE A TTLASIEMLE socket K4 T ML,

Epoll =KZE
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'_,-’ b y read (fd)
C’I § ! p

c"";;tﬁ cliegti&

Epollg—%epoll_create:

HEANHEERepoll_create75iERY, HIZEBIE—eventpollXd5 (epfd3Z{4HEAfF) , Flsocket—
¥, BESBEEET,
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eventpoll

EpoliE2&epoll_ctl:

AT LA epoll_cthinakMipRFrE S IrAYsocket, eg: aNSRE T epoll_cthiFiAsockl, sock2F0sock3AYEE
M, zeEeventpoliRINEIX =/ sockethIEFNGH

XHAIER (fd)

eventpoll
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LsocketEIEHRS, FHiERFSER{EeventpollfIFi{TRAZIrdlist, MAREIEIRIEIEINEURRIHIE
(WNERHITA) . Hsock2f0sock3WRIEHER, HEIFERLLXENsocketiF A rdlist,

VSIS (fd)

eventpoll BCUSY II

Epoll§E3&epoll_wait:

HREFHITElepoll_waithy, R rdlistAF=NRE, 1R rdlist/azs, PREHIE.

S (fd)

eventpoll m
T
EI
Rl
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HsocketFWEIFUE, FHFEF—HEBEBArdlIist, B—HmEkEEeventpol EEFIFHIHTE,
EARRHENAZAE ARG, HRABTIE TINE.

Linux epoll APl:epoll_create

#include

int epoll_create(int size) //8l&—"epol 1. EMNTinux2.6.82)5, sizeZ¥ 22k
.

FEIENR, Ztl@EiFepoll@RfE, EMRBEOA—IMJE, WRES/proc/i#Higid/fd/, BEBEERIX
NMdBY, ATLATEERSTepollia, @AM close()XiF, BNRTBESEIfIHRFER.

cd /proc/itfEid/fd/

1s -1

Trwx--- 1 root root 64 Nov 21 09:44 133 -> /dev/sdal
Trwx--- 1 root root 64 Nov 21 09:44 134 -> /dev/sdbl
Trwx--- 1 root root 64 Nov 21 09:44 136 -> /dev/sdbl
Trwx--- 1 root root 64 Nov 21 09:44 137 -> socket:[22460]
Trwx--- 1 root root 64 Nov 21 09:44 138 -> socket:[7326842]
Trwx--- 1 root root 64 Nov 21 09:44 139 -> socket:[7341066]

socket:[FEIIN—EBEHFZEMHAR? HsLEiZsocketf¥inodeE

Linux epoll API: epoll_ctl

epol H9SHEMEEL, SoEMERITRIEMEE.
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#include

int epoll_ct1(int epfd, int op, int fd, struct epoll_event *event)

o FE— N2 ZRepoll_create(HIIRENE epollfdaiepfd,
o BANSHERTIME, BEANEFRES:

EPOLL_CTL_ADD: jEffsraSfdZElepfdeh;
EPOLL_CTL_MOD: & B&FAAIdBY IS4,
EPOLL_CTL_DEL: Mepfderffipgc—1Md;

o FEASHEZEINIFMNA, Lbaliisocket A, socket B, socket C,
o FNSHEEFAZEBRERAE [FHepoll_eventdia

struct epoll_eventEi3I0T:

struct epoll_event {
__uint32_t events; /* Epoll events */
epoll_data_t data; /* User data variable */
IFg

epollfyevents=H{4EY

eventsa] AR TN ERNES

e EPOLLIN : FRXIRAISHBEIARTAILAE (BiEXRSOCKETIEEXA) ;

e EPOLLOUT: FrXMAIXHEARTIUE;

e EPOLLPRI: FRRMWMAIHHATEEIWEIETIE (XEMNZFNEHIINEEEER) ;

e EPOLLERR: FRMWMAISIHHARTALEIR,

e EPOLLHUP: ZFRXIMAISG AT BIERT;

e EPOLLET: IGEPOLLIZAINGfitA(Edge Triggered)iEx, XEMEXTF KT fitA (Level Triggered)
ey,

e EPOLLONESHOT: RIGIT—REH, JRTRXREHMZE, NREFELELITITIX M sockethy
iE, FEEXEXANsocketi I AZIEPOLLEAGIE

epoll_eventEiddataptR3E

E—"MunionZEBIgN3rE, FRENNT

typedef union epoll_data {
void *ptr;
int fd;
_uint32_t u32;
__uint64_t ub4;

} epoll_data_t;
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unionINERIZEERIR B T oIS RE,

Linux epoll API: epoll_wait

FfFepollmiEHIEMPELRIENEM, KT selectOER.

#include

*

int epoll_wait(int epfd, struct epoll_event
int maxevents, int timeout);

Hpl REBTHRE.

RiERIRE

events,

« B SHeventsFRMMIBEIEHHIES. epollGRIBRENFH BT leventsiiarh

(eventsAHJLIZSEET, ARRRNEEHIEERZIX MeventsBA , FoEBEIFAIERR

SHOERE) .

o HE=/SHmaxeventsEZ HiZIXNeventsGE K, XA maxeventstHEAREEATFOIE

epoll_create()itAYsize,

o FEINSHSHtimeoutZEATATIE (ZFP, 0RZBNRE], -1EAME, tBRAREKAMRE

£) . ZRIREFELIBNEMEE, WREIORRCER.

eventpolIFiREES

eventpollfrbr2—ELT R, ERETARIsocket; rdlistE— N WAER, FEREEALEIOSEHH

socket; Z1FRAF Apoll_wait, HFEARTEpoll_waitE,;

7

£ MR e A
S T epitem 2y

t'\l‘l!l[ﬂll]

A rdllink WY 03

O O

1 4

#Hlﬂihg =
epitem 4
farh Ay
rbn 15

+ hu‘L

+ mix

+ Wi

+|n1” wail
+ rdllist

+ rbr
+ovilist

+ user

epilem

+rbn

+ rdllink
+ nexi

+ fid

+ nwail
+ pwaglist
+ep
+1link

+ evenl
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TRENE—TEFE_XESN, BR. SANRRIESREERZO(ogN), KRS, eventpoll
BIrbrEFATIR—ILLRN, WmITETEsocketAYI0SH,

byl

AR

IEREHepolRATIEMAYSENE, PRLABE
IBUSIRAOEIES, TLLEEATF 10244

HiEiBR: FHRETHEILSNettylISiE

Selector

"
)

| Y BEXBZAMFESEYT B IDKH 10, NIO, AlO A
FHAR] #2895

LA FREIEIInuxESEEIERSEIOCP, —E858hR
FiEepol 2. K, HEERT

2IEHE, epoll2NE
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epolISSHRIFRFHARAR IR

epollFEEPOLLLTFIEPOLLETREFh AR AR

o TREVARIEL
e ETR'EE"EL.

ETFILT, RERFHIHE

o ETIHEfNAR: HAEFHINTCHRHMES RS,
o LTKFiE: REFESBEIH—EMESEMH.

y A spsms KRR

— — o

HiTepoll_waitBILT (ZKEfE)

LT (KFEMR) BT, REXNHEAFPEBEIERE, =X epoll_waitfiIREICHIEM, 2
EERFIERRIRE,

BiUE, MmEE—R BigE, SR
=£E508
~.| [ 1008 |
— — 508 — ——— |EETEUE,
100BEUET % BIEEPX o e FERR

H4Tepoll_waitATET (ih&fib%k) 1&EsK

ET (B&MR) BT, TeRilEE I/0 HHEt, Eidepoll_waitiFAEEIEEHERIAI 4L
fF, TFTE—IREBRRSUHEARF, WANE, NRSZXHEAFF—EIZEIZ, ik errno iX[E]
EAGAIN Lk, BRTRET epoll_wait AiREIR TR, SFES M.
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EEEERER, AGEE

EES0B o mEmA  maro

~.| [ 1008 ] %, SiES—EHHE

BEFmAE — 508 BRE, B TF—RE
100BEER T FEEE X EHERE X ERREE A A )

WNERETIRAARIEEE (010) /Y, XN —HIEH—ESHVERE—IREE.

epoll_waitBJETFILTIIEL

o NGAEA (ET) : FiCepol F4EEAIETTR, NRA—R
Stk (ET) RIEERHNITepoll_waithf, RZAQNEIEIERIXEEREZEINAE. BRI
RIREIX—R, SREPXPREIEREENGE, BXfiTepoll_waitlf RSHEME, FE—
IRFREIE T ZREfR.
HER, —XREEASEEREXENAR, FERERIETT.
o KRR (LT) @ KFME (LT) NEREREFESEIM—EMASMH, fiTepoll_waithd,
RENEEHEFRE.

Foitepol SHERIETE, RESHREIETE, §—Repoll_waitBfitkizE . B
HER, MRRBET, —RYESEEREEINARE, 8—Repoll_wait&iE—IX,

ETFILTEIX B

ETALTRIXBIETMASHRISREARR, LTHRAGRERSE (BRESRMIBMA) | ETRRARIR

HEEA—L ((MEREZUNAER) |, WERENERBEER, BCHERER.

B2, ETRERES TR, BAFENSMEED, JLURSRZENRESRSREIEIIRE. £
HATEMREMEIRIEAAE, HEERREEIBRZIO+ETRRIRI, XFhiED FeT LU E A EIEEaRy
IRBE, AEIEHAE.

epollPRRAIEZIEIF, DSMATIKFMEA, BIMER TERNRKEME.

Javarhfidselectorfit ZIRTt

B15—1ERYZjava niofiselectortRIBEM FR A A ERAARAISEH

e fElinux 2.6LAEEINIOMselectorkias, MR EPollselectorProvider ,
EPol1selectorProvider [EEEAAIRepoll, REMNEKFAIEDR;
e 7Emacos FE& KQueueSelectorProvider , KQueueSelectorProvider [REFH T kqueuedzit

TI0ZKRER;
o Tinetty"F2HAIEIIMY EpolTEVentLoop NISRF T 1A% LA,
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NettyHAiJSelector

BAAKESRH T selectorfepollSLHL, netty{33LI T BSiepollhRaA, #RiEnetty FEETE
StackOverflowd[E%, FEFREREREFH:

1. SZ#58E % socket option, LEHNTCP_CORKFISO_REUSEPORT
2. EATINGRER (ET) B

iN{a{ERAnettyH2/ILinux epolIZEIR]
BiEEEIE SR IInetty-transport-native-epolYk#f, ERX N ATEnettyiz &

<dependencies>
<dependency>
<groupId>io.netty</groupId>
<artifactId>netty-transport-native-epoll</artifactid>
<version>${project.version}</version>
<classifier>1inux-x86_64</classifier>
</dependency>

</dependencies>

W{A{EAnettyB 2HAILinux epolISEIR step2:
SRERIEAIBAY NioEvnetLoop . NioSocketChannel . NioServerSocketChannel &z EpollFF
SLAYSEADA]

e NioEventLoopGroup — EpollEventLoopGroup

e NioEventLoop — EpollEventLoop

e NioServerSocketChannel — EpollServerSocketChannel
e NioSocketChannel — EpollSocketChannel

Wf{EAnettyBSAILinux epolISCIR, iFHAIBLIL :

https://netty.io/wiki/native-transports.html
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https://netty.io/wiki/native-transports.html

@ netty.io/wiki/native-transports.html

) Netty project News Downloads Documentation GetInvolved R

Native transports

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

Netty provides the following platform specific JNI transports:

« Linux (since 4.0.16)
« MacOS/BSD (since 4.1.11)

These JNI transports add features specific to a particular platform, generate less garbage, and generally improve performance when
compared to the NIO based transport.

#Using the native transports

Note that you must specify the proper classifier for the dependency to ensure that the corresponding native libraries are included.

#Using the Linux native transport

Because the native transport is compatible with the NIO transport, you can just do the following search-and-replace:

NioEventLoopGroup — EpollEventlLoopGroup

NioEventLoop — EpollEventlLoop

NioServerSocketChannel — EpollServerSocketChannel

NioSocketChannel — EpollSocketChannel

Because the native transport is not part of the Netty core, you need to pull the netty-transport-native-epoll as a dependency in your
Maven pom. xml:

HIIEkR%: 1055{47E)ava. NativeZ[EAYE]

k"

ABEa,
B

- ®

FRIES, FRMIOSLHIRA

XE—MFEERE SRR

JEVE]: ][0 =1L ¥ Sit]

SelectionKeyRIEMHEE. ALUSITIUFARRENSEH (XPUFEHFFSelectionKeyBITINNEERSR

FTR) o

e SelectionKey.OP_CONNECT “ E#Eqhek " (EIESEM)

e SelectionKey.OP_ACCEPT “ $EUSBRES " (FmEizlE= )

e SelectionKey.OP_READ iRtk " (BEIEEEDNXAEE)
e SelectionKey.OP_WRITE “ B4 " (BESAETXAEE)


af://n550
af://n553
af://n559
af://n572

SelectionKeydYSHEES

[/ RRAERE, RS R AME AL

public static final int OP_READ = 1 << 0;
[/ SR, AR R AUE 4

public static final int OP_WRITE = 1 << 2;
[/ EBRERT, KA R RME A8

public static final int OP_CONNECT = 1 << 3;
[/ EWERAERY, RS M AME 16

public static final int OP_ACCEPT = 1 << 4;

OP_CONNECTZERREANChannel siINEZZIIRSS 28
OP_ACCEPTZzRR—Server Socket Channel S IFHEERGTIF NHIEER A,
OP_READ—MEHUERIZRIBIE R LA E" IEME .

OP_WRITE F/Rchannel&FE5#0E, sBFRILIBAIIE, MEEENE NS HX AT
SO_SNDLOWATEI(E (EAIA792048) , MEEFENANREEPRANESK, FILUEEATEH.

poll() RETE RIS

pollfdZis

B RAT =R

(1) fd: 8— pollfd LEHHAIERE T — MEIEAISUEIART, AILMEIRZMENIIR, 187 poll() ix
MEBNAHEIAR,

(2) events: FRESHRIERAZTERUCMIEG @A, BH. &8 , 8154621 E
(3) revents: revents IHEXHEATANRFEREMY, NRAERRRERNZEX MY, events g+
BERAVHAISE4-EBRTBETE revents i iR[E],

pollijeventsSE{E
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. EEERRA =E{EhEt
= g (events) (revents)
POLLIN HIETE (EIEZEEIRELE = =

)
POLLOUT RIS (EESUEANICEIR) = =
POLLRDNORM EiBEHE T = 2
OIS AR HEIRAIE (linuxAsZ = =
)
Y . e
SOLLPRI ?{E%—&éﬂ}gﬂli, EranTCPEs b = =
iR
POLLWRNORM EBEIETT S = =
POLLWRBAND R HEIRTS = =
TCPEZEBSImAE, SEXAT
POLLRDHUP = =
S8, FAGNUZIA = =
POPPHUP b is) P =2
POLLERR EiR B =
POLLNVAL NIRRT Z BT B =

socketiEREFAF(ESH):

1. ZERFRNEP X PRSIEF AT F T ERFRIUEFXIRKARCSO_RCVLOWAT,

SIFTCPFIUDPERZFMS, EHRREKGANEENGAD1. IHEKE, BABERT, REEHX
FEEIE, IPMERNERN. FAITLUBEFERSO_RCVLOWATERFIEIN(E MsetsockoptEREN)>k
REZERFAMEKACARN, HHEATMEENDERT, SF(MERread/recvETZER
FHITSERENZ, EEFASEE, MEMRINRE—NKTORNE (RIRTSEEEEIAD) .

2. ZEERNERERXH (HFRBW T FINBTCPIERE) , XENEEFINEERE, BAKEE,
MAIREO (BFHZEOF) .

3. 1ZEEFE— MistenNBIFEES, FEHBRICEHANEREA0. MXEFNERFTHIT
acceptiREBEALMEE,

4. B—MEREEFELE. IXHENERFISRESAEEFRE- (BHERET— MG
iR) , EBerroiRERIATIAEIRSE . XEFIREIR(pending erron)tBe] LUBISIEE
SO_ERRORE#ZFIXINEFHgetsockopt3RENFF Bk,
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socketSMERMH(S5EH):

1. socketRix, KEEPXPHITBFLH(RERPXIIZRUEKR/), KFFFERKAIRC

SO_SNDLOWAT, IttAS AT AT RS, HEIREHEATO.

SFFTCPFIUDPIIS, X/MEIK[ISO_SNDLOWATHIEENIA 92048, MEIEFEIANRILEHX
KihE8k, XMEKRE—R—IEEFEENINE, MELTIERESH. FHiITLUER

SO_SNDLOWATEREFIEIN (&MsetsockoptiiEl) RKIZEXAMEKGL, WHERT, FINTRE
ZEETHIFERE, WZEETHTEIEEWwrite,send%), BAEE, FHRE—NEE (HI
HEREESHNFHE, BIAERIZIERD) .

2. ZEERN SRR A(ENRIEFINERTCPER). NIXEFNERFIISERIPGRrESIGPIPES
E79SIGPIPEESHIFIALLESZUE

. FTLAFIRMSIEFEAEEEE X AIESIGPIPEES,

TEFFIRE,

3. (FRRIFEEN connectEIEF BEMIERE, HiE&E connectBER AL,

BlconnectB4E827T .

4. B—MERNERFAFLE. MXFNERFHSRIEEAESEARE-T (haERET— M
iR) . FERSCerrnoiREAFEIAEIREM . XEFMIRAEREAILUBEIZISESO_ERRORERF

A FgetsockopRENFBRR.

* & A ? e Hg? R ?

e .

K ERME ¥ .

SR EELE S IEE .

H R T 5% R .

KUAERMS % .

A EREY R . .

TCPiHr &b 34 .

poll() RFRARANAR

select() #1 poll() RGFA R FR—HE

poll() BIHHIS select) EAR LIRBEZAER, BXERI, MFEL fd FEMBRSENLEIRNZ
=

Ay

“EHEES M AT EHITIN, RIEEATTIOIRSHI TR,

Net.javaiFiid)NIMEAFEEERIpol I BHRIENIE

public static final short
public static final short
public static final short
public static final short
public static final short
public static final short

POLLIN;
POLLOUT;
POLLERR;
POLLHUP;

POLLNVAL;
POLLCONN;

static native short pollinvalue(Q);

static native short polloutvalue();
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static native short pollerrvalue();
static native short pollhupvalue();
static native short pollnvalvalue(Q);
static native short pollconnvalue();

static {
I0Uti1.1l0ad(Q);
initIbs();
POLLIN = pollinvalue(Q);
POLLOUT = polloutvalue(Q);
POLLERR = pollerrvalueQ);
POLLHUP = pollhupvalue(Q);
POLLNVAL = pollnvalvalue(Q);
POLLCONN = pollconnvalue(Q);
3

Net.cHRRISSHRYE
XL IR cPRIselectiC a4, windowsAINet.cHH{EINT

INIEXPORT jshort INICALL
Java_sun_nio_ch_Net_pollinvalue(INIEnv *env, jclass this)

{
return (jshort)POLLIN;

INIEXPORT jshort INICALL
Java_sun_nio_ch_Net_polloutvalue(INIEnv *env, jclass this)

{
return (jshort)POLLOUT;

INIEXPORT jshort INICALL
Java_sun_nio_ch_Net_pollerrvalue(INIEnv *env, jclass this)

{

return (jshort)POLLERR;

INIEXPORT jshort INICALL
Java_sun_nio_ch_Net_polTlhupvalue(IJNIEnv *env, jclass this)

{
return (jshort)POLLHUP;

INIEXPORT jshort INICALL
Java_sun_nio_ch_Net_pollnvalvalue(INIEnv *env, jclass this)

{
return (jshort)POLLNVAL;

JNIEXPORT jshort INICALL
Java_sun_nio_ch_Net_pollconnvalue(INIEnv *env, jclass this)

{
return (jshort)POLLCONN;
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NIOSE{4Z) N ISR ENZE

o EAMRIRUERE: MNIOEMENISH
SocketChannellmpl#translatelnterestOps
o EARTHIENE: MNIEHEINIOSH

SocketChannellmpl#translateReadyOps

SocketChannellmpl#translatelnterestOps

/**k
* Translates an interest operation set into a native poll event set
*/
public int translatelnterestOps(int ops) {

int newOps = 0;

if ((ops & SelectionKey.OP READ) != 0)
newOps |= Net.POLLIN;

if ((ops & SelectionKey.OP WRITE) != 0)
newOps |= Net.POLLOUT;

if ((ops & SelectionKey.OP CONNECT) != 0)
newOps |= Net.POLLCONN;

return newOps;

SocketChannellmpl#translateReadyOps

/**
* Translates native poll revent ops into a ready operation ops
*/ -
public boolean translateReadyOps(int ops, int initialOps, SelectionKeyImpl ski) {

int intOps = ski.nioInterestOps():

int 0ldOps = ski.nioReadyOps|();

int newOps = initialOps;

boolean connected = isConnected();

if (((ops & Net.POLLIN) != 0) &&
((intOps & SelectionKey.OP READ) != 0) && connected)
newOps |= SelectionKey.OP READ;

if (((ops & Net.POLLOUT) != 0) &&
((intOps & SelectionKey.OP WRITE) != 0) && connected)
newOps |= SelectionKey.OP WRITE;

ski.nioReadyOps (newOps) ;
return (newOps & ~oldOps) != 0;

epoll() ZFRAYNEH
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struct epoll_eventEi3I0T:

struct epoll_event {

__uint32_t events; /* Epoll events */
epoll_data_t data; /* User data variable */

epollfyeventsEE{43EEY

eventsAI AR TN GEHES:

EPOLLIN : FRXIRAISAHEARFAI LA (BiEXIRSOCKETIEEXMA) ;

EPOLLOUT: FRMIMAIXHEARTILS;

EPOLLPRI: FRXIMAIHEATEERSRIEUETNE (XBMNZFR NG HIINUEEIR) ;
EPOLLERR: FRRX RIS AT REREIR,

EPOLLHUP: ZRSI R AR REARE T ;

EPOLLET: JSEPOLLIE LAt A (Edge Triggeredi&Es, iXEARNTT /KA (Level Triggered)
i,

EPOLLONESHOT: RUEITr—REH, HBRITEOREHZE, IREFEREIEITIX N sockethY
&, EEEXIEX N socketINAZIEPOLLIAIE

epoll_eventZtddatapk R TS :

=__

~x=

MunionERINETE, RKEENWNT

typedef union epoll_data {

3

void *ptr;

int fd;

_uint32_t u32;

__uint64_t ub4;
epoll_data_t;

uniondIRZEMMRBTNSEFHEE, ERRESTHE. RIEWIRE

Nettyfsh

¥ epollYETHRTVSEINZIEIOH 4

&R

HIIEhE®;: SelectionKey (1) #Z/0IR
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SelectionKey?}¢g

—SelectionKey##ZR 7 — > channeli@EXRFI— selectori&iFEEXI5 2 [BAYEM KR,

~

SelectionKey

* interestOps()

« channel()

+ selector()
« attachment()

N /

SelectionKey¥R{{FE ChannelfllSelectorfJKEA X H

REEBIMBHKRELKR. SelectionKeyXIRMAFTE—"ChannelfIEFMEISelectorBAIREAK R,

SelectionKey#channel( )/7;ERE SiZEBXHISelectableChannel3d5:; MSelectionKey#selector(
MREIREZAISelectorids:,

t5h, SelectionKeyhBIEWANERRME, FMNABE N TIRSHILLRHED

e interestOps: AFRXTIFMChannel iBSBIIEMHES. interestiES 2FEEMBEERSERE
AR, ETLUBI AR S MNinterestOps(int ops)/5ixEi. ERY, BILUEAREXNSHN
interestOps()/5iE3REN X aTinterestiES, HiBXAISelector ERYselect( )REIEEHTRIEZ Y
interestiE s, ATIMAPNMNEEHTHIERIEE. FiBERtESEselect )R T—MEARSAIL
H3K;

e readyOps: fXZKinterestEE&HM EIxBHselect LAKEBEMENSZHES, BEinterestOps
HFE. FHEIER, ¥iaH0, REMEIEEERISIERR AT s EH. ATLARBENSRA
readyOps()/5i&3kENHRIreadyES. TFRMRreadyESREIHERSRE—NMER, =2
R, KENBETHIMEEBSAIIHEE. EtEErfemiBE TR EHmERIsHEIR

=

0N

SelectionKeylmpl4¥H X R

SelectionKey<|-- AbstractSelectionKey<|-- SelectionKeylmpl
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© SelectionKey

private volatile Object attachment = null;

© AbstractSelectionKey

private volatile boolean valid = true;

© SelectionKeylmpl

final SelChimpl channel;

public final Selectarimpl selector;
private int index;

private volatile int interestOps;
private int readyOps;

DEEREDES L
EERMEIERY, AR VRIS, SR IR S RS, 1T

socketChannel.register(selector,
SelectionKey.OP_CONNECT|SelectionKey.OP_READ|SelectionKey.OP_WRITE);

SelectionKeyH{E 7 I MNEERATF(HEE:

SelectionKey.OP_READ: @il B2 MZIFHITIEE;
SelectionKey.OP_WRITE: BIEEZHESTFEN;
SelectionKey.OP_CONNECT: iBiEIMAIsocket B HERIFIER;

SelectionKey.OP_ACCEPT: @iEXINATserver socketBEERIFIES — N INERE.

SelectionKey#EPfi{ setEE SRR :
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¢ interestOps
#FBSelectori&lfChannel BHRLLES {4,
e readyOps
BRRETHEHS

public class SelectionKeyImpl extends AbstractSelectionEey {
final SelChImpl channel;
public final SelectorImpl selector;
private int index;
private volatile int interestOps;

private int readyOps;

81 SelectorRiE4R T publicKeysll
publicSelectedKeysf/MRE], HERis{ER.

e publicKeys
publicKeysZkeysHItHE,

JEF3SelectoriYkeys()75iZEIREIRYHLZpublicKeys, publicKeysAS iR INFOMIBRIELE;
e publicSelectedKeys
JEgFiSelectorfiYselectedKeys()73i%aIApublicSelectedKeys,

publicSelectedKeysZselectedKeysHIfE, BREENMIEKNES, BIAaddiBfE, B3F
removeig{E

VEFpublicSelectedKeysEERIremovei{EsLFRE MselectedKeysHfflfgr—NSelectionKeyxs
K.

Collections.unmodifiableSet & ungrowableSet
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public abstract eclass SelectorImpl extends AbstractSelector {
protected Set<SelectionKey> selectedKeys = new HashSet();
protected HashSet<SelectionKey> keys = new HashSet();
private Set<SelectionKey> publicKeys;

private Set<SelectionKey> publicSelectedKeys;

protected SelectorImpl (SelectorProvider varl) {
super (varl);
if (Util.atBugLevel( s "1.4")) {
this.publicKeys = this.keys;
this.publicSelectedKeys = this.selectedKeys;
} else {
this.publicKeys = Collections.unmodifiableSet (this.keys);

this.publicSelectedkeys = Util.ungrowableSet (this.zelectedEeys);

SelectionKey#interestOps()/3i%
AT LABE AT AR IR Selector@EXI Channel fRFhE 4R GE

int interestSet = selectionKey.interestops();

boolean isInterestedInAccept = (interestSet & SelectionKey.OP_ACCEPT) ==
SelectionKey.OP_ACCEPT;

boolean isInterestedInConnect = interestSet & SelectionKey.OP_CONNECT;
boolean isInterestedInRead = interestSet & SelectionKey.OP_READ;

boolean isInterestedInwrite = interestSet & SelectionKey.OP_WRITE;

SelectionKey#.readyOps()
ready £ESRBECLESHENSZHRIES. JAVAREX TN TTEARGEXERIEREHME.

/ /8 ready £ &1 51k

int readySet = selectionKey.readyops();

/ /KA I AR R R S 1TV
key.isAcceptable();//ZGAr#:%, J/ZiREl true
boolean iswritable(): //R&HE, ikl true
boolean isConnectable(): //R&& &R, ZiRE true
boolean isAcceptable(): //Z&n#K, 2kl true

MSelectionKeySfinZlChannelfSelectoriRiE S, T

Channel channel = key.channel(Q);
Selector selector = key.selector();
key.attachment();
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J3SelectionKeyZRINH4

LA — IS E B SERMESSelectionKey b, XEERBESRAIFHITEHEERIE. HIa0, =LA
BN SiEE—eERYBuffer, BREAREIENREIMNR. EAZELT:

key.attach(attachedobj); // Ki#&#IselectionKey -

Object attachedobj = key.attachment();

iFMChannel Y& NN
BJLAfEBregister()/giAMSelector;FAChannel BB EBT NI SR

Selectionkey key = channel.register(selector, SelectionKey.OP_READ,
attachedobj);

SelectionKeyffF3iSR805i%, B131MHE:

public abstract Selectablechannel channel();//iR[EliZSelectionKeyl W idEiE
public abstract Selector selector();//iR[iZSelectionKeyid: /it {1k as
public abstract boolean isvalid();//#IWriZSelectionKey %14
public abstract void cancel();//#iéljiZSelectionKkey
public abstract int interestops();//ikFISelectionKey eyt HAERF
// W EZSelectionKey L, R EIEKJEHfISeTlectionKey
public abstract SelectionkKey interestOps(int ops);
public abstract int readyops();//i&lSelectionKey )il #H#fkE #F
//iX B readyops O JiikiR F )& ZSelectionKey M T &HRIERF, B4 & s R FHE R 24 SE I
selectionkeyImpl & i,
//FIWriZSelectionKey T #& £ AE /& £ /£OP_READ
public final boolean isReadable() {
return (readyops() & OP_READ) != 0;

ES

}
//¥IWiiZselectionKey (T4 #1445 /2 15 /£ OP_WRITE
public final boolean iswritable() {
return (readyops() & OP_WRITE) != 0;
}
//FIWriZSelectionKey & #/E R /& 15 /2 OP_CONNECT
public final boolean isConnectable() {
return (readyops() & OP_CONNECT) != 0;
}
//FIWriZselectionKey 1l &4 AE 7 & 75 /£ OP_ACCEPT
public final boolean isAcceptable() {
return (readyops() & OP_ACCEPT) != 0;

/ /% ESelectionKey I
public final oObject attach(oObject ob) {
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return attachmentUpdater.getAndset(this, ob);

}

/ /& A selectionKey i

public final object attachment() {
return attachment;

}

AbstractSelectionKeyfiE %

AbstractSelectionKey#4k/& 7 SelectionKeyz&, BHEE—MASZE, HBLLEMMNE, SHNXETHES
£27, eRE—EH:

// AT HWriZselectionKey R B AR, trueNHRL, false TR, BRIMAR
private volatile boolean valid = true;

AbstractSelectionKeyfJ75i%
AbstractSelectionKeyBRFFHaIEES 504, BB =1CIGA:

//FI¥iZSelectionKey =2 A %
public final boolean isvalid() {
return valid;
}
//¥i%selectionkey ¥ AR
void invalidate() {
valid = false;
}
//¥i%SelectionKey ik 2% b i
/R, MiERISelectionKey A ss Dy B AIERERS EMIBR, THRSMA—ATMERENESS, FBT—X
WHIEE A 2B e NOERE P EE, 2T BARSCIl SRk B8 AL 2 F 55 f
public final void cancel() {
synchronized (this) {
if (valid) {valid = false;((AbstractSelector)selector()).cancel(this);
3
3

SelectionKeylmpl

SelectionKeylmplZSelectionKeyRIERERSLIZE, BYX 7 AbstractSelectionKey2, FEIZFERANEE
7 SelectionKeyFHsEM /7%, MEY & T HMGZE.
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© SelectionKey

private volatile Object attachment = null;

© AbstractSelectionKey

private volatile boolean valid = true;

© SelectionKeylmpl

final SelChimpl channel;

public final Selectarimpl selector;
private int index;

private volatile int interestOps;
private int readyOps;

SelectionKeylmplf/E it

SelectionKeylmplh &S NFHYEME :

final selchimpl channel; //iZSelectionKeys N [fiHiE
public final selectorImpl selector; //i%SelectionKeyJ:}iitHFas

private int index; // SelectionKeyf£E&H K Fr&5l,1%SelectionKeyEiEMEFEas g7
Selectionkey®EAH I TIrZEEl, HiZSelectionKey#ifHi, index -1

//selectionKey )5y HAE 74

private volatile int interestOps; //EXM#FH/Finterestops
//SelectionKey i AERF

private int readyOps; //#t% 1% readyops

MEERBHFAILAEER, SelectionKeyimpl B MEERFEN: BIBAISFinterestOpsFIFAERIS
{4readyOps.
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BB SEHinterestOpsA LUE channeiBiBRY M5 A register(Selector sel, int ops)iEff.

public final SelectionKey register(Selector sel, int ops, Object att) throws
ClosedChannelException
{
synchronized (regLock) {
if (lisopen())
throw new ClosedChannelException();
if ((ops & ~validops()) != 0)
throw new IllegalArgumentException();
if (blocking)
throw new IllegalBlockingModeException();
SelectionKey k = findKey(sel);
if (k !'= null) {
/ /BN ZHopstEfitESelectionKeyfflinterestops)g it
k.interestops(ops);
k.attach(att);
b
if (k == null) {
synchronized (keyLock) {
if (!isopen())
throw new ClosedChannelException();
= ((AbstractSelector)sel).register(this, ops, att);
addKkey (k) ;

}

return k;

B;BAYEFinterestOpsidn]BiEiEidinterestOps() /A
xgE

selectionKey.interestOps(SelectionKey.OP_READ | SelectionkKey.OP_WRITE);

PERSH S readyOpsEiEEClRZ ERNEIESHF

HFAIXGIESE RS Selector.select)/TiERRIE, FNXiZGARIRLZLIdoSelect(long var)/3i&, &K
IdoSelect & AR T — 1 updateSelectedKeys() /5 AR B FitiE28HYSelectionKey&ES
updateSelectedKeys/FiAX T updateSelectedKeys(this.updateCount) /5 TLFRAY B i
£, MupdateSelectedKeysJ5iER#EBid processFDSet 5 iE3EsCINEHT, fEprocessFDSet/5iEEHFH
NIRRT SelectionKeyEreadyOps/E4AYIEFT: translateAndSetReadyOps(FAFiZE
readyOps). translateAndUpdateReadyOps(FFE#FireadyOps)
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public boolean translateAndUpdateReadyOps(int varl, SelectionkeyImpl var2) {
return this.translateReadyops(varl, var2.nioReadyops(), var2);

}

public boolean translateAndSetReadyOps(int varl, SelectionkKeyImpl var2) {
return this.translateReadyops(varl, 0, var2);

3

IR ST

int interestSet = selectionKey.interestOps();

boolean isinterestedinAccept = (interestSet & SelectionKey.OP_ACCEPT) ==
SelectionKey.OP_ACCEPT;

boolean isInterestedIinConnect = interestSet & SelectionKey.OP_CONNECT;
boolean isinterestedinRead = interestSet & SelectionKey.OP_READ;

boolean isInterestedIinWrite = interestSet & SelectionKey.OP_WRITE;

iBlAX M ready setFAZERISE

ready EERBECEESMENNRENES. & —/AL?(Selectlon)ZF FEBEfAEIX P ready
set, SelectionE&E F—/\H TR, TJLAUXEBIAreadysEs

int readySet = selectionKey.readyops();

HJLARGIENinterestSE GABERITIE, Filllchannel Pt ASHEIR(FE R4,

f&Mllchannel Rt AHEBEFE

E—ikselectionzfg, FANTTLAERLUTIANAIERIEMchannel P ASEBE R

selectionKey.isAcceptable(): BECHERIFIESTIMERE,;
selectlonKey|sConnectab|e() xE'E E',/E%Z&J_B:,
selectlonKeylsReadabIe( . BRCERFE;
selectionKey.isWritable(): E',/E%ﬁ’i)\

(ERRELHEIR RN E S

BAB AT LAE BRIt NIRRT, SEMLESER—ER. w:
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if ((selectionkey.readyops( ) & SelectionKey.OP_READ) != 0) {
readBuffer.clear( );
key.channel( ).read (readBuffer);

SelectionKey#isAcceptable()

public abstract class SelectionKey {
public abstract int readyOps/();
public final boolean isAcceptable() {

return (readyOps() & OP ACCEPT) != 0;

RN LRI {HEEES SelectionKeylmpl#readyOps()

public class SelectionKeyImpl
extends AbstractSelectionKey {

private int readyOps;

public int readyOps () {
this.ensureValid{() ;
return this.readyOps;

}
KBRS EMENSHES

// 7. REUEREES
Iterator<SelectionKey> selectedkeys = selector.selectedkeys().iterator();

FMEERLE SRR
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while (selectedEeys.hasNext()) {

SelectionKey selectedFey = selectedReys.next();

SocketChannel socketChannel = serverSocketChannel.accept();

socketChannel . register (selector, SelectionKey.OR_READ);

} else if (selectedEey.isReadable()) {

SelectionKey#isAcceptable () AJIEHS

public static final int OP_ACCEPT = 1 << 4;

public final boolean isAcceptable() {
return (readyops() & OP_ACCEPT) != 0;
}

SRR I

} else if (selectedKey.isReadable()) {

SocketChannel socketChannel = (SocketChannel) selectedEey.channel () ;

ByteBuffer byteBuffer = ByteBuffer.allocate(l024);

int length = 0;

while ((length = socketChannel.read (byteBuffer)) > 0) {
byteBuffer.flip();
Logger.info(new String(byteBuffer.array(), offset: 0, length));
byteBuffer.clear();

}

socketChannel.close();


af://n883
af://n888
af://n891

SelectionKey#isReadable () HYIRHD

public static final int OP_READ = 1 << 0;
[/ ARG R R 7 T DA
/ /W05 R PRI AN S R R, TV S R Fl<tt> false </tt>
public final boolean isReadable() {
return (readyops() & OP_READ) != 0;
}

selectionKey¥l{fa] 534
—selectionKey#i BIERRHRIFERN, JAMIselectionKeyiJcancel()FTiZB R AR BB A AR EE
BSEHER.

HF{ 1A selectionKeyfcancel)F5iAfE, BEHRITEHEXANEZRESScancelledKeysEEEH, iFAX
AL EEGH, B&selectionKey237BI. HERIEselect()5iART (SE—MNEDHTH
select()JAFEZEERAT) , cancelledKeysHAIMRENHRIEEISHBIRIR,

t&BselectionKey2EB{HAEH

A TTLUARIsValid( ) FiEKieEselectionKeyE2EAE L,
XAE BB KA EIERESIG SEER

selectionKeyfdBfi{t

selectionKeyfR 7 4R ChannelfiSelectorfEMR RS, R TRF M4 8IT06E, FHEMGTIEHA
B. XE—MATFRIEEENSSRABRIERER A,

XAMIRETLS RIS, fnlEEs. a0, BttBEES.
SHA DR SitEasBRRURAS, FJLERMIIN7EselectionKey ERIRISRERSIREERAY LTI,

attach()7FiE&%EselectionKey {RIZFATIRMAINISRAYS A, attachment( )75 AN FBRIREN S
selectionKeyXEXAYFH4EI1R.

selectionKeyRYBfi{HIE(E

e public final Object attach(Object ob):

BATENISRIERMHMERINZE I key £ FEkeyB3HAIE] BHEART LAES MNopsE 4 h{EiE.
e public final Object attachment():

SREXBHH.— > channel (B4, ETLAB 23R Channel (B & i &SelectionKey) £ ap AP H =
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attachmentFIEASIEAsocketBUREMLE HEH.

EchoServerReactor FRfJ RS2

LS p LA, A, filaccepE ST

SelectionkKey sk =
serverSocket.register (selector, SelectionKey.OP_ ACCEPT);

+

Fopa -, AcceptorHandler

s - ¥ 2T 7T ha 1~ R WL
J/sattach callback object

sk.attach (new AcceptorHandler());

EchoServerReactor I TREMI4

void dispatch( @NotNull selectionkey sk) {

Eunnable handler = (Runnable) sk.attachment();

P I ST TR e Qi | g sy e N Aol T e b 5
A fifat tachif Pt i fE ifhand 1 e r 4088 &y A 3

if (handler != null) {

handler.run() ;

NettyHfJAbstractNioChannel.doRegister

XRENRE—S, ABUT:
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doRegister() Exception {

selected = H
G {
{

selectionkKey = javaChannel().register(eventlLoop().selector, @, Nk
(CancelledKeyException e) {
(!selected) {

eventloop().selectNow();
selected = H

{

A selectedKeys SRENFRZERY 10 =4, FENSEEEBREA processSelectedKey RAMEE.

fERIERIchanneliEAAAET, & NioSocketChannel LAMIANFERATSZUARANE T selectionKey 1, X
B, @Eidk.attachment()EEXMNEENR, AEHVERA processSelectedKey SRAMEX A 10 4
J\EEO

entExecutor.java ¢, SingleThreadEventLoop.jave fe; NioEventLoop.java ¢, NioEventLoopGroup.java €4 Multic

}

private void processSelectedKeysPlain( @NotNull set<selectionkKey> selectedReys) {

1]
i
1
1
i
!
1
)
|
1
o+
)
t
i
t
)
i
)
t

if (selectedEeys.empty) {

return
}
Iterator<SelectionKey> 1 = selectedKeys.iterator()
for () {

val k = i.next ()

final Object a = k.attachment ()

i.remove ()

if (a instanceof AbstractNioChannel) {

processSelectedKey (k, (AbstractNioChannel) a)

} else { ’
EsuppressWarnings ("unchecked")
NioTask<SelectableChannel> task = (NiocTask<SelectableChannel>) a

processSedectedKEy(k, task);



&g BR VEN

Netty#Z OJRI2S5EEMIR FIRE
1. NioEventloop (RR=8) #ZO\ R
2. NioEventLoop £55 A% #Z 0\ JREE
3. ChannelConfig i fic & 3¢

4. EBEE: REES. BPE. REEE,

=:f=Radi)

selectionKeyRY (s Ff5IF

selector=Selector.open();
serverSocketChannel.register(selector, SelectionKey.OP_ACCEPT);
while (true){
selector.select();
Set<SelectionKey> selectionKeys=selector.selectedkeys();
if(null==selectionKeys) continue;
Iterator<SelectionKey> iterator=selectionKeys.iterator();
while(iterator.hasNext()){
SelectionkKey selectionkKey=iterator.next();
if(selectionKey.isAcceptable()){
// a connection was accepted by a ServerSocketChannel.
}else if(selectionKey.isReadable()){
// a channel is ready for reading
}else if(selectionKey.iswritable()){
// a channel is ready for writing
3

iterator.remove();

sEfl{ELESelector#select()[GhIselectKey 45 R
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selector=Selector.open();
serverSocketChannel.register(selector, SelectionKey.OP_ACCEPT);
while (true){
selector.select();
Set<SelectionKey> selectionKeys=selector.selectedkeys();
if(null==selectionKeys) continue;
Iterator<SelectionKey> iterator=selectionKeys.iterator();
while(iterator.hasNext()){

}

sR&l{E= 1L Selector#select 1RIERI TS X

EERRATIERINTRE, RRRESKRRIEIENEERGEEMNAE, X MNIEAESIEMERLIEH
NEZERE BBAFAIBIAT =5 UA LAEEEselect () JTiAEZERIZAS.

e wakeup()5i% : EIIERASelectorfigMwakeup () FEILLAERERSselect()FFEZZIR
]
ZT3 A E5IEERS NS —NERBIRERERIE(EIZENRE], NRLEHSEHITHAIEERIE,
BBAT—IR¥Sselect()/7iER—RAREIZENRE],

e close()/Fi% : Eidclose () FFiEkHASelector,
ZRAFE S HI—NMOEEREP IR ZERVLFZEIERE (Fwakeup () ) , ERHHEESEMEIZ
SelectorfYFfB Channel#EtH, FABRIEHBWENE, EEChannel X5HASXA.

e FHRinterrupt()
BRZ A A= FIEIRIVZEFE  HInterruptException®E, IXIZEEFHEERwakeup()

#lIEBBR: Selector(i&#Es8) ZILRE

Selectori@7t

@Bk, SelectorgiESelectableChannelfdSNZIREFEES. BEIVFHSelectorséfIgESTAiLopen
REIE—NEFERINSR, 1ZHEAFERARFEIASelectorProviderXdgifiJopenSelector /5iAR B FAYIE
e, HA, 1ETLABE N LHISelectorProviderFFE&ESopenSelector5 &K GBI BE MikiEsS.

— N ChannelXWSEMENEREZ G, SIRE—SelectionKeyXt5R, X4 SelectionKey tHAFRIX A
Channelf1E&;EMAYSelectorEfI% R, SelectionKeyh4EFET MEEEREM: interestOps,
readyOps, FEITXANEEEEEE DEMIVSEM. interestOpsH{RTF 7 A1 ESelector sl
ChannelfJHBLEEE(H, TESelectorfiRfifselectB{ERT, BHAIIZChannel BRAIATEITAISMARLRT,
MRS RIS R EEIreadyOpsH, XTI LIMRIES AR EHITHERA/ OB,
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Selector

4218)

SelectorfygliE

BT ASelector.open()/5i&BIEE— NSelectorfds:, W

public class NioDiscardServer |

public static void startServer() throws IOException {

- - Fallls : S o T i >
= A 1. B /- Selectorli

Selector selector = Selector.open();

i¥AEChannelZSelector

Selector selector = Selector.open();

ServerSocketChannel serverSocketChannel = ServerSocketChannel.open();

/7 3. BN

serverSocketChannel.configureBlocking (false) ;

serverSocketChannel .bind (new InstSocketAddress (NioDemoConfig.SOCKET SERVER PORT)) ;

Logger.info( s "JRFEMHBK ") ;

/7 5. 4 ), HIOFEfE . ~ %

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

ChannelsR23EBEZERT.
FrLAFileChannelANi&FSelector, EJ9FileChannel AgEI#amIERRZEET, BAEMRAISRIZER S
FileChanneli&B&4ki&SelectableChannel, Socket channela]LAIEE{#HH.
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SelectableChannelifi&t¥ 5— configureBlocking () 7ZiZRAT(EBELTIEEEEAFBERE
=

abstract SelectableChannel configureBlocking(boolean bTlock)

SelectionKey7\4H

—SelectionKey##Z&R/~" 7 — > channeliBEXRFI—{ selectoriiFEEXI 5 2 BANEM K E.

N

SelectionKey

* interestOps()

« channel()

+ selector()
« attachment()

N J

SelectionKeyf#zib ik

key.attachment(); //ik[nSelectionKeyffjattachment, attachmentr] LAZEiFfichannel fistiz
fa e

key.channel(); // i&lnliZSelectionKeyXfffjchannel.

key.selector(); // iRlAliZSelectionKeyXf M [fjSelector.

key.interestops(); //R[EMCET ZESelectoriiEIToHEMbit mask

key.readyops(); // &E—4bit mask, fLEAEMM channel Eaf LT TOMEAE .

Selector#select() &N 4A:

ENIDEaAISelectorXdgR A, X=NEEEHETH.

iBidSelectoryselect () HEDLLSECEESHENBE (XLBELSIRBBINEMH) .
EEAMRSHSEREABIERSGE, BB4select () HAMSREESHEEFHANIILLEE,
TE=ZSelector/L M EERIselect()77iE:

e intselect(): EEFZVPE—MBEEREIMIIEELMET .
e intselect(long timeout): Fselect()—#, {ERIKIEZEIIEItimeout=ZFRD,
e intselectNow(): IFfHZE, REGEENLEMNIZZIRE.

selectorffffF =/ setfES:
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o Keys: &

FRUEMZISelectoriSFTEkey
e selectedKeys: TitiRigeE

wikhHkey, BEENE registeredKeysthkey BRI R ESTFMkey AT,
e cancelledKeys: EEUEEE

Hcancel)5E#AREM, FRIEMAIKey

1)
k4 accept
. K1 ServerSocketChannel
L]
:" accept
2 K2 ServerSocketChannel
L2
o \ read
° K3 SocketChannel
()]
read

K4 SocketChannel
oy read
] o] K5 SocketChannel
@ 7
Y By }kead,write
4 2| K6 SocketChannel
o v
(] / write
= K7 . SocketChannel
3
o]
o]
&

Selector

A fSelectorfyselectedKeys() T iERiBIDEEIFREES

—BifH select()Fi%iRE], FRRE{EAORT, N aJLliEidiERSelectorfiselectedKeys()/5i%Ek
IHEEERRES . T
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Iterator<SelectionKey> selectedEeys = selector.selectedEeys () .iterator();

_—mm———————

while (selectedKeys.hasNext()) {

T

SocketChannel socketChannel = serverSocketChannel.accept();

socketChannel .configureBlocking (false) ;

ot R A [
ctorttiFar -

socketChannel .register (selector, SelectionKey.OR_READ);

} else if (selectedKey.isReadable()) {

{Z1LkSelector#select()iFIFEIER %

RS HITIERNIERE, RARESRONERENEERECEME, XMNIIET e AR%EH
NBZERE BARA BT =MA R el LAREE Eselect () F5iEAFEZENZEIE,

e wakeup()f5iZ : EZJAASelectorXdgMwakeup () FAiELLATEEERSRIselect()FEZZIIR
[
% AFSIEERS RIS — NARBREIRNERIREZEANRE], WNRHEENKBIH THRRUGGEERE,
BBAT—IRXSselect()F5ARI—IREREZENRE],

e close()f5i% : Eidclose () FFiEkHASelector,
ZI A BB MEEERE P IE R EBRIREE (Fbwakeup () ) , FERIEEEEMELZ
SelectorfYFfBChannel#HH, FrERIEEHENE, EEChannel XE5HA2XA.,

e FHRinterrupt()
ERZ A= ERERRIZAEN 0 InterruptException 25, IRIZFHEFEARwakeup()

AE)SelectorsCIRE

BaiSelector BaIEN LI
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4 ® Object - java.lang
4 ¥9* Selector - java.nio.channels
4 (@* AbstractSelector - java.nio.channels.spi
4 @* selectorImpl - sun.nio.ch
a4 (" AbstractPollSelectorlmpl - sun.nio.ch
G Pollselectorlmpl - sun.nio.ch
& DevPollSelectorlmpl - sun.nio.ch
Gl EPollselectorlmpl - sun.nio.ch
(] EventPortSelectorlmpl - sun.nio.ch
" WindowsSelectorImpl - sun.nio.ch

AEHRERFAFESHIARRESelectorSLISE

H3FlinuxFERISCHL:

e PollSelectorimpl: EFpollsksCH]
e EPollSelectorimpl: EFepollsksCIR

FtXgwindowsFERISEIR:
e WindowsSelectorimpl
Nettyf{SEFRRISEIISE

o NettyfNioEventLoopNIE(#EA LiRlinuxsEERIsEIPollSelectorimpl,
o FWSh, NettyHCHRM T B —Fhepollsti, iRBEERA LidjdkE™AIEPolISelectorimpl,

sat] FFHIJES

H#X

myRiafl: Selector.open() i
4_,§ =

Selector.open()/5i%H{EHH

‘BidiEASelector.open()/5i&LIE— " SelectoryysR, W

public class NioDiscardServer |

public static void startServer() throws IOException {

PR Pall e S A W S S i 1]
= PV M e [ SeleCTOoOXL b

Selector selector = Selector.open();
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Selector.open();

public static Selector open() throws IOException {
return SelectorProvider.provider().openselector();

XEBESBE—provider

gl —  provider

public static SelectorProvider provider() {
synchronized (lock) {
if (provider != null)
return provider;
return Accesscontroller.doPrivileged(
new PrivilegedAction<>() {
public SelectorProvider run() {
if(loadProviderFromProperty())
return provider;
if(loadProviderAsService())
return provider;

provider=sun.nio.ch.DefaultSelectorProvider.create();
return provider;

s

XEEF T DefaultSelectorProvidergljESelectorProvider
fEwindowsIIEHRIX B IR Z
WindowsSelectorProvider

IDKERERFRAB R, XEEWindows,

public static SelectorProvider create() {
return new sun.nio.ch.windowsSelectorProvider();

fERIAAWindowsSelectorProvider.openSelector
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public class windowsSelectorProvider extends SelectorProviderImpl {

public AbstractSelector openSelector() throws IOException {
return new wWindowsSelectorImpl(this);

}

IDKIMERGFhRAB X, XEBEWindows,

Selector

AbstractSelector

+cancelledKeys

+register()

T

Selectorimpl

+publicKeys

WindowsSelectorimpl

SelectorProvider

S L L L L L L pup——

DefaultSelectorProvider

B

WindowsSelectorProvider

SelectorProviderfISEI SIRIERFiEX

Java NIOWRIEEMFRAAE, $HXIniofrRISelectorBAREIRISEI :

macosx:KQueueSelectorProvider

solaris:DevPollSelectorProvider

Linux:EPollSelectorProvider (Linux kernels >= 2.6)8%PollSelectorProvider

windows:\WindowsSelectorProvider
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http://hg.openjdk.java.net/icedtea/jdk7/jdk/file/tip/src/macosx/classes/sun/nio/ch/DefaultSelectorProvider.java
http://hg.openjdk.java.net/icedtea/jdk7/jdk/file/tip/src/solaris/classes/sun/nio/ch/DefaultSelectorProvider.java
http://hg.openjdk.java.net/icedtea/jdk7/jdk/file/tip/src/solaris/classes/sun/nio/ch/DefaultSelectorProvider.java
http://hg.openjdk.java.net/icedtea/jdk7/jdk/file/tip/src/solaris/classes/sun/nio/ch/DefaultSelectorProvider.java
http://hg.openjdk.java.net/icedtea/jdk7/jdk/file/tip/src/windows/classes/sun/nio/ch/DefaultSelectorProvider.java
af://n1093

WindowsSelectorProviderf4%iF R E

Selector

}

AbstractSelector

}

SelectorImpl

!

WindowsSelectorImpl

Selectorimpl&f#liaftselectedKeysfllkeys

public abstract class SelectorImpl extends AbstractSelector {

/%% BEES, i select Q&EMMIOHIN, HMBIZEEI &R */

protected Set<SelectionkKey> selectedkeys = new HashSet();

/%% G4E, register QINEMBLZEE */
protected HashSet<SelectionKey> keys = new HashSet();

protected SelectorImpl(SelectorProvider selectorProvider) {
super(selectorProvider);

AbstractSelector&#lig{tprovider
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public abstract class AbstractSelector extends Selector {
private final SelectorProvider provider;

/%% CHUHSEE, CHEOHELEEMREHENRIES */

private final Set<SelectionKey> cancelledKkeys = new HashSet<Selectionkey>();

protected AbstractSelector(SelectorProvider provider) {
this.provider = provider;

XEEWindowsSelectorProvider

WindowsSelectorimpliai&ss

windowsSelectorImpl(SelectorProvider selectorprovider)
throws IOException

{
super(selectorprovider);
channelArray = new SelectionKeyImpl1[8];
totalcChannels = 1;
threadsCount = 0;
closeLock = new Object();
interruptTriggered = false;
updateCount = OL;
pollwrapper = new PollArraywrapper(8); //Hi&HENIE
wakeupSourcerFd = ((Selchimpl)wakeupPipe.source()).getFbval(); //MefitidiE
SinkChannelImpl sinkchannelimpl = (SinkChannelImpl)wakeupPipe.sink();
sinkchannelimpl.sc.socket().setTcpNoDelay(true);
wakeupSinkFd = sinkchannelimpl.getFDval(Q);
pollwrapper.addwakeupSocket(wakeupSourcerd, 0); //Melgiiidhn ANz FEfE4s# A5
}

WindowsSelectorProvider.open()

SelectorProvideR

filldtSelector L2

A

WindowsSelect
orImpl

interruptLock Il LA
Pipe. open() closeLock SubSelector
wakeupPipe startLock A

finishLock channel i i F
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WindowsSelectorimplZ5fs

B

SelectionKeylmpl([]
channelArray

PollArrayWrapper
pollWrapper

List threads
Pipe wakeupPipe
FdMap fdMap

SubSelector subSelector

{EM
FHCEMASelectionKey

[RERIAHACIIEERRESR, BT FRGEMAYSocket S {H-HmIA
(EEIIESLSETT

HENEFE, 2R TIRESHARITAIERE
FAFIGEE A BE ZRAE IR A

(RES A TFRSelectionKey BIRT R K R
JEAINIEpol FItEEF 2 ASelectionKey

StartLock startLock B EARERIZ S EELENTRES

FinishLock finishLock TR E S ETE N T58EE

FdMapZis

{RIFsocket AT IIRFISelectionKeyRIKZE, socketBYEMHALERS, FJLUBIE socket STIHEIATT
RN FdMapHIREXEIXT R RYSelectionKey,

private final static class FdMap extends HashMap<Integer, MapEntry> {

static final long serialversionUID = OL;
private MapEntry get(int desc) {

return get(new Integer(desc));
}
private MapeEntry put(SelectionkeyImpl ski) {

return put(new Integer(ski.channel.getFdDval()), new MapEntry(ski));
3
private MapeEntry remove(SelectionKeyImpl ski) {

Integer fd = new Integer(ski.channel.getFDval());

MapEntry x = get(fd);

if ((x != null) && (x.ski.channel == ski.channel))

return remove(fd);
return null;

SubSelector

SubSelectori4% TEMAINI pol BUZLE, LAKIKENFHZE SelectionKeyRY7Fi%.

B—\SelectorgfE—\SubSelector, ERTFHRE T select/poll/epol FREXFIRI R EX(4HEATT, 15
SR TN S ERSUGHAR ., iXiESelectorfi B OB AYRLEE SR L4,
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private final int pollArrayIndex;

private final int[] readFds = new int [MAX_SELECTABLE_FDS + 1];
private final int[] writeFds = new int [MAX_SELECTABLE_FDS + 1];
private final int[] exceptFds = new int [MAX_SELECTABLE_FDS + 1];

PollArrayWrapper i pollArray={$5CiaEA

pollArrayFBUnsafeZSFRIE—RYIIBATE, FHUEMATAYsocket@tEfdValfleventlIEuELSE, Hep
pollfdtt8=15, 0~3F T {R1FEsocketa)il, 4~7FTH{RFevent,

XFNME B ESE IR THIREES BIRFD_OFFSETFIEVENT _OFFSETHRR, tEaiZ0F04.

pollArray
selector int 4795 , B— N UEHERE , K
\ fd FE—channel ( socket )
short 2275 , channelfEselector ¥
) eventOps RO HRES (1£S)
SelectionKey
e dlectionk readyo Ps short 215 |, selectoritfTpoll R&EiE
! PSR ERRAE RS (185 )
SelectionKey
SelectedKeys

pollArrayX{#itiRFpol IS PATIRITTER

pollArrayh ZIHIR B R— M 8FHRIEIRRTT. XM 8FHEEREMEOER, BHD HRINF
T, DRRIHMSEFIXANMAXIERNSE Hevents, pollArrayRRIEHREMIIIT :

0 - 8 12

events

PollArrayWrapperfiIpk =R

class PollArraywrapper

{
private AllocatedNativeobject pollArray;//JK)Z W74

Tong pollArrayAddress;//WNA7%S ERIGHAE
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private static final short FD_OFFSET = O; HikidITIAA S
private static final short EVENT_OFFSET
static short SIZE_POLLFD = 8;//3fHHRidIKEint (4) HEMFEEMKE4

static final
static final
static final
static final
static final
static final
static final

short POLLIN = 1;

short POLLOUT = 4;
short POLLERR = 8;
short POLLHUP = 16;
short POLLNVAL = 32;
short POLLREMOVE = 2048;
short POLLCONN = 2;//

events&reventsBIEVEINT :

i

POLLIN

POLLOUT

POLLRDNORM

POLLRDBAND

POLLPR

ik

HiETE (BEEEERINITE
)

HEDS (EEEUEIITETR)
BRI

AR HEIRAIE (linuxAZ

)

BINSCREIETEE, HHINTCPHS
iR

4; / /BRI E

EEUEABA

(events)

i

i

ali

fil

ali

EEUEAEL

(revents)

i

2l

fiD

i

Him
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st ik R
POLLWRNORM  E@EHUEAIS =
POLLWRBAND KR HEEEATS b=
TCPEEEHITIRET, BBET
POLLRDHUP Eﬁif‘ﬁgsﬁil& REAT | g
POPPHUP £ a
POLLERR FEIR =
POLLNVAL XA BT S

PollArrayWrapperftai&Ezs

/ /8% subselectorffipol 14 B\ %1
PollArraywrapper(int i)

{

int j = 1 * SIZE_POLLFD;
/ /5 A AT 7]

pollArray = new AllocatedNativeObject(j, true);
//WIE A 2 (Al A H ik

pollArrayAddress = pollArray.address(Q);

size = 1;//WIEHE=R

NativeObject S EEIEATF

/ /e KN AEZES ], Flag s o e W AF T
protected Nativeobject(int i, boolean flag)

EEUEREL

(revents)

=
=

fim

ali

fl RO

ali

{
if(!flag)
{
allocationAddress = unsafe.allocateMemory(i);
address = allocationAddress;
} else
{
int j = pageSize();
Tong 1 = unsafe.allocatemMemory(i + j);
allocationAddress = 1;//C% A 7743 ]
address = (1 + (long)j) - (1 & (long) (J - 1));//=lEEEIHEALE
3
}

SubSelectorfi§E 4
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class WindowsSelectorImpl extends SelectorImpl {

private static final int MAX SELECTABLE FDS = 1024;

private final class SubSelector {
private final int pollArrayIndex; //pollArray$eiHBAAITITFIE A f5
A/ R EEE, ¥EFE native select () MR,
/0 R, oD otas, AEEH I socket M EE
/7 AR TTE, N AR B socke t I A IR 77
private final int[] readFds = new int [MAX SELECTABLE FDS + 1];
private final int[] writeFds = new int [MAX SELECTABLE FDS + 1];
private final int[] exceptFds = new int [MAX SELECTABLE FDS + 1];

SubSelectorfy 5%

private SubSelector() {
this.pollArrayIndex = 0; // EZkfE
}
private SubSelector (int threadIndex) { // helper threads 4fiHhIZEFE
this.pollArrayIndex = (threadIndex + 1) * MAX SELECTABLE FDS;
}
private int poll() throws IOException{ // poll for the main thread
return poll0 (pollWrapper.pollArrayAddress,
Math.min (totalChannels, MAX SELECTABLE FDS),
readFds, writeFds, exceptFds, timeout);
}
private int poll (int index) throws TIOException ({
// poll for helper threads fHHIZEFEFEIA
return pecollO(pollWrapper.pollArrayAddress +
(pollArrayIndex * PollArrayWrapper.SIZE POLLED),
Math.min(MAX_SELECTABLE_FDS,
totalChannels - (index + 1) * MAX SELECTABLE FDS),
readFds, writeFds, exceptFds, timeout);
}
private native int poll0O(long pollAddress, int numfds,
int[] readFds, int[] writeFds, int[] exceptFds, long timeout);

FERINIFHEpoll0FEERSEM
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SelectorImpl.java

select ()

Y

{

doSelect ()

WindowSelectorImpl.java

|
|
|
|
|
|
lockAndDoSelect () :
|
|
|
|
|

\J 4
select () | poll0{)
] | | '
| |
subSelector.poll () | : select ()
|
| [
| —— - - — — — — ——_ = I
| updateSelectedKeys () |
| |
S fn =
selectorfI XK= HiIIz
| SelectorImpl.java | _____
| 21 N
| S h
: B select () ' : \\\
N __] N o
< | \\ SubSelector |
y 1o |
J \ I
S e : updateSelectedKeys () [*q--__
\ | WindowSelectorImpl.java | | |
Y | | | |
\\\ | [
“:“h select () :
| |
e e
! PollArrayWrapper
i ST TS T T T [
'.‘ SubSclector : WindowSelectorImpl.c )
' A
\ | K
| poll0 () :
N e poll() I — - |

st : channelZlselector;¥

RYJES.

=R
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channelZselector; ¥ 9183

SocketChannel socketChannel = serverSocketChannel.accept();

socketChannel .register (selector, SelectionKey.OE_READ);

} else if (selectedKey.isReadable()) {

SocketChannel socketChannel = (SocketChannel) selectedEey.channel ();

EETHREE

Socket Socket Socket Socket
SocketChannel SocketChannel SocketChannel SocketChannel
/
p

register() register() registér() register()

Selector

select()
v

Thread

TR
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AbstractSelector.java
SelectableChannel. java

|
|
|
: register
|
|
|

register
(selector, 0);
e el o s e s i
: AbstractSele tableChannel| _________________
I java WindowsSelectorImpl.java |
l
:+ register
| implRegister
L e e - = -——— o ————

SelectableChannel#register();
sk = channel.register(selector, 0);

public final SelectionKey register(Selector sel, int ops)
throws ClosedChannelException

{

return register(sel, ops, null);

public abstract SelectionKey register(Selector sel, int ops, Object att)
throws ClosedChannelException;

channel.register() FiERIE—NSE,

XE— interestEd ", EEEESelectorIChannel fIBBLEREFRGE, LSRR EZEE
BYSEMH (IXPUFhESE{4FESelectionKeyl P NEERERR) -

e SelectionKey.OP_CONNECT “JEiERkeE " (1EHESMH)
SelectionKey.OP_ACCEPT “ $UStihek " (i)
SelectionKey.OP_READ " iEFiéE " (BEIZEEFXAE)
SelectionKey.OP_WRITE “"Bgi& " (BESAETXAE)

OP_CONNECTESREANChannel BEIEZERIRZEE,
OP_ACCEPTZR—Server Socket Channel R IF A NAIEREFR A,
OP_READ—MEEIEAEAEIERT LARE" EFREE .

OP_WRITERR/RchannelFFE5E, SERTUBANEIE, MEEENSAEFXATRKAL
SO_SNDLOWATEY(E (FRiA792048) , MEHEFIIANREZHEKIESK, FILISZZEAIER.

Ry RSN EEEEER
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ERHEIERS, AIRFAIALI—FMEERCGE, LR ECBFHSS T EEERER. T

socketChannel.register(selector,
SelectionKey.OP_CONNECT|
. SelectionKey.OP_READ |

. SelectionkKey.OP_WRITE);

AbstractSelectableChannel.register(selector, ops,
att)

public final SelectionKey register (Selector sel, int ops, Object att)
throws ClosedChannelException {
synchronized (regLock) {

/7 iZ channel fllselector L2y it
SelectionKey k = findKey(sel):
if ok '= nulidy) o

k.interestOps (ops):

k.attach(att); //0 B 327035440 B -
}
if ik = null) {

// New registration

synchronized (keyLock) {

if ('isOpen())

throw new ClosedChannelException();
k = ((RbstractSelector)sel).register(this, ops, att):
addKey (k) ;

}
}

return k;

AbstractSelector.register
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protected final SelectionKey register (RAbstractSelectableChannel ch,
int ops, Object attachment) ({
if (! (ch instanceof SelChImpl))
throw new IllegalSelectorException():
/1B key
SelectionKeyImpl k = new SelectionKeyImpl ((SelChImpl) , this):
k.attach (attachment): //¥&h0BfH]
synchronized (publicKeys) {
implRegister (k) : / /=Ly
}
k.interestOps (ops) ;
return k;

WindowsSelectorimpl#implRegister=EiiEAf

protected void implRegister(SelectionKeyImpl ski) ({
synchronized (closelock) {
if (pollWrapper == null)
throw new ClosedSelectorException():

/ /U YT channe 1 ¥l ® totalChannels% T SelectionKeyImpl i 2H /)~
// AfselectionKeyImpl#ZH FlpollWrapperiEiTH #FHR1E.
growlfNeeded() ;
/PRI N
channelArray[totalChannels] = ski;
ski.setIndex (totalChannels);
fdMap.put (ski) s
keys.add (ski); //i%FREEITM
pollWrapper.addEntry(totalChannels, ski): //secket?dﬂﬁﬁﬁﬂUfUX¢h§Hﬁpellfd
totalChannels++; //iEiE #3En

pollWrapperfaddEntry
skifEgpollWrapperfJaddEntry()fI221, &ZLiEIputDescriptorffZ_EERIpollArrayfdfdizhe:

void addentry(int index, SelectionkeyImpl ski) {
putDescriptor(index, ski.channel.getFDval());

void putDescriptor(int index, int fd) {
pollArray.putInt(SIZE_POLLFD * index + FD_OFFSET, fd);

FD_OFFSETAIEVENT_OFFSETARIR, tBHIZ0F04; static short SIZE_POLLFD = 8;

pollArrayfJTcERNR

pollArrayfUiE & T B fdFIfd DISEHMER, MEXLEEAEM registerd &g kA0
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pollArray

selector \ int 455, B—NIHERR , 1
oY fd #E—/channel ( socket )
short 2% , channelfEselector b3+
eventOps MRS SRR (£S)

SelectionKey

readyo PS short 25775 , selectorfiiTpol =553

SelectionKe
Y EE R S (S

SelectionKey

SelectedKeys

[OjiAbstractSelector.register

protected final SelectionKey register(AbstractSelectableChannel ch,
int ops,
Object attachment)

{
if (!(ch instanceof Selchimpl))
throw new IllegalSelectoreException();
SelectionkeyImpl k = new SelectionkKeyImpl((SelchImpl1)ch, this);
k.attach(attachment);
synchronized (publicKkeys) {
imp1Register(k);
3
k.interestops(ops);
return k;
}

selectkey#interestOps(opsCEBERE, &ASEIWindowsSelectorimplidputEventOpsH,

SelectionKeylmpl#interestOps(ops)

public SelectionKey interestOps(int varl) {
this.ensurevalid(Q);
return this.nioInterestOps(varl);

SelectionKeylmpl.niolnterestOps
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public SelectionKey nioInterestops(int ops) {
if ((varl & ~this.channel().validops()) != 0) {
throw new IllegalArgumentException();
} else {
this.channel.translateAndSetInterestops(ops, this);
this.interestOps = varl;
return this;

channel#translateAndSetinterestOps

JEEERtranslateAndSetinterestOps /3 &IFIZ KRB M AIPOLLREIE NE N ZIIEEREN
pollWrapper/Eite

//SocketChannel
public void translateAndSetInterestOps(int ops, SelectionkKeyImpl sk) {
int pollops = 0;
//OP_READ
if ((ops & 1) != 0) {
pol10ps |= Net.POLLIN;
}
//OP_WRITE
if ((ops & 4) !=0) {
pol10ps |= Net.POLLOUT;
}
//OP_CONNECT
if ((ops & 8) !=0) {
pol10Ops |= Net.POLLCONN;
3
sk.selector.putEventops(sk, pollops);

WindowsSelectorimplfiputEventOpsHi

public void putEventOps(SelectionKeyImpl sk, int pollops) {
synchronized (closeLock) {
if (pollwrapper == null)
throw new ClosedSelectoreException();
// make sure this sk has not been removed yet
int index = sk.getIndex();
if (index == -1)
throw new CancelledKeyException();
pollwrapper.putEventops(index, pollops);

o RSB EHREIpollArray RIS ERIE.
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AR pollWrapperfJputEventOpsiGEHHE B iEpollArrayr IS eI E.

void putEventOps(int index, int event) {
pol1Array.putShort(SIZE_POLLFD * index + EVENT_OFFSET, (short)event);

D_OFFSETFIEVENT_OFFSETHrR, tBHLZ0F04; static short SIZE_POLLFD = §;

WindowsSelectorimpl#implRegistersCii;Ef

pollArrayrdhindexZ3|1EER, Sskilindex/BHHEXIRL, SskfEchannelArrayF I3 XI5z

protected void implRegister(SelectionKeyImpl ski) ({
synchronized {(closelock) {
if (pollWrapper == null)
throw new ClosedSelectorException();

//Quﬂi—qfuchannelHﬁﬁkaatotalChannelsﬁ?ﬂ:SelectlonKeyImpl§Zﬁ17§4‘
// AfselectionKeyImpl %A FlpollWrapper#F T FFR1E.
growlfNeeded ()

/IR A B2

channelArray[totalChannels] = ski;

ski.setIndex (totalChannels):;

fdMap.put (ski) s

keys.add (ski); //EFEEEITAT

pollWrapper.addEntry (totalChannels, ski): //socket®)RNERIUE]AT N Fipollfd
totalChannels++; //iHiE X

I &channelArray

MRS FIREAELEMAIChanne #iE EEXEIZESIHSENEE. WRARSEENE
B ApollWrapper#{H, ERHAE EwakeupSourceFdIIAZW BENE—MIE (BEMMEETES
HER) .

private void growIfNeeded() {

if (channelArray.length == totalcChannels) {
//channe 1 #4135, I &M i
int newSize = totalcChannels * 2; // Make a larger array
SelectionKeyImpl temp[] = new SelectionkKeyImpl[newSize];
System.arraycopy(channelArray, 1, temp, 1, totalChannels - 1);
channelArray = temp;
[ /SRR U Y
pollwrapper.grow(newSize);

}

/ /T B 5 R SCA R R R I VA Il Bl A

if (totalcChannels % MAX_SELECTABLE_FDS == 0) { // more threads needed
/ /MR SCH R A I B B SR 13— MM E
pollwrapper.addwakeupSocket(wakeupSourceFd, totalcChannels);
totalcChannels++;
/ /IR FEEL

threadsCount++;
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pollWrapper.grow(newSize)i &PollArrayWrapper

void grow(int newSize) {
/ /R IA A
PolTArraywrapper temp = new PollArraywrapper(newSize);
for (int i = 0; i < size; i++)
/ /¥R SR I ECAEL IR 9 A TBCE T ) B AL
replaceEntry(this, i, temp, 1i);

/ /RETBUE R B AH
pollArray.free();

/ /5

pollArray = temp.pollArray;
[/ BEHRAN

this.size = temp.size;

// ok

pollArrayAddress = pollArray.address(Q);

HHENZETERI ETE

T B7ohRy, SEEHE>10240, FBERIN—MBEIZAELAF THINIERA X HEIATT.

HehE 2MAX_SELECTABLE_FDS=1024, BEPEHEHN1024 channel, FatEin—/MEE&is; S
10244 channel, FiSRID—NEEIZFR,

private void growIfNeeded() {

/ /KB R SRR A H R I AR Il Bh 2 A%

if (totalcChannels % MAX_SELECTABLE_FDS == 0) { // more threads needed
/ /PRI SCATFRER A I B 25 J5 R a — AL
pollwrapper.addwakeupSocket(wakeupSourceFd, totalcChannels);
totalcChannels++;
/ /I FEEL
threadsCount++;

WindowsSelectorimpl FHIZ EIEIRS polIATIERE

FEAEIERN 024N SHHEIAFF, SR MHBLAEAMIE 1 02522048 IHEIARTST, LALLSSHE,

BEFSFLLAEEApol BIAHE, BT 2L THIT IR MEREEIFT BN E MRS HRIART, M
IREEEFHAATEIpOl HIMERE,

51024 PolIFDRYE— MIIREPEIR & JowakeupSourceFd, FEIET BHAHE L EEE A EHE
—MREIwakeupSourceFd, ZZ&FENIBRIZEN T IGEEHENLEE .

LENAFEEEEPoll, BWRFEEAECEMIETR, NEESSHEHEEIETH, BIMH
wakeupSourceFd RIX(SSLAREPoIlIAEFEEE,

BAEBAIRNIE T windows Fpoll ZEAZRIERTE, EAZLAEpol iEFERMAVEIRSEESIERL,
BRRNSEAETEERA TEEITE.
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WindowsSelectorimplf4EEIa)RR

AME M ER AT, EEAREE, EREENE (108) BRE (RFNKBZEEINIOR
KENEUERZE) , ZELinuxX RCPUFRIEZERRE20%~30%, mifEwindows FAl—E=F80%.

14. 23 BE: NIOR DirectByteBuffer #
i JRIE

15. 2388 % : UnpooledDirectByteBufik
BN EERFNZORIE

w3 16. FIHE: PooledDirectByteBuf itk
Rz

mHERRRE

17. Netty RERSLIE : ZAith 100WiEE &3
ALY, BRiEREHIavaRh

[Ol: ESAYEMRE

Channel. register()

3-5, implRegister

o T2 ¥TchannelArray.
{7pol1WrapperdHATH %, H=*MIAHENS

1, gk
ServerSocket &

3-4, SR

implRegister

serverChannel growlfNeeded | s gy, MM threadsCount il
ServerSocketChannel 53 ﬁjﬂ
. open() -3, E Channel 25t
SelectionK Channe 1 Jig A B4l SelectionKey#&
electionKey R . e totalﬂlémelsﬁ

2, Ghe TP

ild

Socket .
serverChannel. socke 5 b SelectionK 11Wrapper. ad
0. bind, S SelectionKey i solestimkey s ;\cﬁlﬁs:tyﬁ i dEntry
ServerSocketChannel VS AN D

Impl. bind

TEJA

3-6, interestOps
b it vh i sokect fi s i 1) 1" pollWrapperth,
BB R T I SR S I Fpol 1¥rapper

TsOpen, FFER
R



af://n1350
af://n1354
af://n1359

serverChannel .register (selector

£
LT T
HYLo

E?;Eﬂé Selector.select() A HAIE

S e T A
e ey

SelectionKey.OP_ACCEPT) ;
Logger. tefo( S "serverChannel is linstening

")
6. FEHJEILEIT /oL ST FfF (EFEREEE )
while (selector.select() > 0) {
if (null == selector.selectedEeys()) continue;
/) 7. )

Iterator<SelectionKey> it =

while (it.hasNext()) {

o T B AN 022 K S
= A S T L &

SelectionEey key

if (null

selectFiEBWZILiTEE:

LR FEASelector Rl HEselect() 75 ARS

selector.s

it.next ();

key) continue;

selectedEeys () .iterator () ;

o BfciRiEcancelledKeysEMifsregisteredKeysflselectedKeysxdRzftkey LAZE B EIT R ATkey
XSV =

)V
o ARERARERREMERMERR R FIRIselect, —EfregisteredKeys

Hr9keyiminRlselectedKeysH;

RCEROS, WIS

* YNselectedKeysEfF Ekey T UGS M4RINE keyreadyOps (EMEFFRISMHE)

TSI EIRIE,
RIESEH S channel:

LN FEERSelectorflselectedKeys(MEREI#EFAIkeyEE, HMIATLASKENER
E4RIRAYchannel,

BHTIERME,

E 3 PN S TS B

i
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Channel Channel Channel

p

register Tetet

—

cancel
ffcancelled keydi+select  key set cance;[;d hey . select——

10 S43LEE +select cancel
selected key I
set

Set#removeallteratoréremove

select5ZA R BIRE

SelectorImpl.java

select ()

Y

lockAndDoSelect ()

{

doSelect ()

WindowSelectorImpl.java

|

Y A |

|

select () | poll0{) I

] | | ' |

| I '

subSelector.poll () | : select () :
|

I | |

| e e e e I
| updateSelectedKeys () |

|

Selectorimpl#select

@override
public final int select() throws IOException {
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return lockAndboSelect(null, -1);

@override
public final int selectNow() throws IOException {
return lockAndboSelect(null, 0);

@override
public final int select(Consumer<Selectionkey> action, long timeout)
throws IOException

{
Objects.requireNonNull(action);
if (timeout < 0)
throw new IllegalArgumentException("Negative timeout");
return TockAndDoSelect(action, (timeout == 0) ? -1 : timeout);
}

Selectorimpl#lockAndDoSelect

private int lockAndDoSelect(Consumer<SelectionKey> action, long timeout)
throws IOException

{
synchronized (this) {
ensureopen();
if (inselect)
throw new IllegalStateException("select in progress');
inSelect = true;
try {
synchronized (publicSelectedKeys) {
return doSelect(action, timeout);
3
} finally {
inSelect = false;
3
}
}

WindowsSelectorimpl#doSelect

@override
protected int doSelect(Consumer<Selectionkey> action, long timeout)
throws IOException

assert Thread.holdsLock(this);
this.timeout = timeout; // set selector timeout
processUpdateQueue();
processDeregisterQueue();
if (interruptTriggered) {
resetWakeupSocket();
return 0;
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// Calculate number of helper threads needed for poll. If necessary
// threads are created here and start waiting on startLock
adjustThreadsCount();
finishLock.reset(); // reset finishLock
// Wakeup helper threads, waiting on startLock, so they start polling.
// Redundant threads will exit here after wakeup.
startLock.startThreads();
// do polling in the main thread. Main thread is responsible for
// first MAX_SELECTABLE_FDS entries in pollArray.
try {
beginQ);
try {
subselector.pol1(Q);
} catch (IO0Exception e) {
finishLock.setException(e); // Save this exception
3
// Main thread is out of pol1(). wakeup others and wait for them
if (threads.size() > 0)
finishLock.waitForHelperThreads();
} finally {
end(Q);
}
// Done with pol1(). Set wakeupSocket to nonsignaled for the next run.
finishLock.checkForException();
processDeregisterQueue();
int updated = updateSelectedKeys(action);
// Done with pol1(). Set wakeupSocket to nonsignaled for the next run.
resetWakeupSocket();
return updated;

PIERZEsubSelector#poll()

private int pol1() throws IOException{ // poll for the main thread
return poll10(pollwrapper.pollArrayAddress,
Math.min(totalChannels, MAX_SELECTABLE_FDS),
readFds, writeFds, exceptFds, timeout);

private native int pol10(Tong pollAddress, int numfds,
int[] readFds, int[] writeFds, int[] exceptFds, Tong
timeout);

CiESHAIWindowsSelectorimpl#poll0()
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JNIEXPORT jint JNICALL

Java_sun_nio_ch WindowsSelectorImpl 00024SubSelector pollO(JNIEnv *env, jobject this,
jlong pollAddress, jint numfds,
jintArray returnReadfds, jintArray returnWritekds,
jintArray returnkExceptFds, jlong timeout)

/* Set FD_SET structures required for select */
for i =03 4. € nunedss ey of
if (fds[i] .events & POLLIN) {
readfds.fd arrayl[read count] = fds[i].fd;
read_count++;

if (fds[i].events & (POLLOUT | POLLCONN))

writefds.fd array([write count] = fds[i].fd;
write count++;

}

/* Call iselect */

if ((result = select(0 , &readfds, &writefds, &exceptfds, tv))
== SOCKET_ERROR) {

}
I}

BfdsigERdfd, fiEfrREIreadfds, writefdsflexceptfdssh, ZFselectiRElfE, EREEHFHIE
readfds, writefdsflexceptfdseh,

select WIRAVIRIE

g 5 #Fior

BHIERE *
EROEBEERXA .
listen$E ] 224§ F HEHIBA :
BOEERLE ’

ZEUHRERER, BT ERFEIRRBERAR .
EENEBERXA .
BOZEARLE .

OOBEHHRICHKRAE .




WindowsSelectorimpl

A
APP ServerSocketChannellmpl
A
AFP=IE Selector.open()

____________________________________________________________________

Riz=aE)

\J
OSH#

c9selectZEREEINEE

XEBRYcATselect FiEXT R FHZHBIsys_selecti@A,

sys_selectELiEE _ =M SEdERAfd_setiZE EINZ, ARIEMESETAHRIARTARHTpoll,
HICRAEFE =N SHdsmpfd_setdh, MNRBFHRE, select2 BRI ERSRIAFTEFFR
[@l;

HRWEEREEAUSEMRER, NREE 7@ E, WselectREREIER, EIREREHEHT
—REE, FRIGNERERIAFTE, AFiREL.

{Ewindows_kselectf5iEEREE:
fEwindows_Eselect/5iEERE:

int select(int nfds, FD_SET* readfds, FD_SET* writefds, FD_SET* exceptfds, const
struct timeval* timeout);

o FINBE nfdsECRIFERAIER, BEIRENO.

o F2FIFEANSEL: Readfds, writefds, exceptfdsDBIFRFEFANE, B, FREBCGEBIIHE
AT, ATLUEFD_SETIEMER — MFIIMNES. EiffEselectRERT, X=AMdESPHEIEERT
MREEHEEMENd, X=NSHEWEANSEALES.

o FESNSE TimeoutHBRISE, WNREIESERARNIRBIIEBSGENSEMAERE, selectths
RE], RFdreadfds, writefdsflexceptfdsFEiRBELEREGEH.

SubSelector.processSelectedKeys
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DRIXIEIEfd, AISfd, FEfd. 5BV processFdSet

private int processSelectedKeys (long updateCount, Consumer<SelectionKey> action)
int numKeysUpdated = 0;
nunKeysUpdated += processkDSet (updateCount, action, readFds,
Net.POLLIN,
false) ;
numKeysUpdated += processFDSet (updateCount, action, writeFds,
Net .POLLCONN |
Net.POLLOUT,
false) ;
numKeysUpdated += processFDSet (updateCount, action, exceptFds,
Net.POLLIN |
Net .POLLCONN |
Net.POLLOUT,
true) ;

return numKeysUpdated;

SubSelector.processFDSet

private int processFDSet (long updateCount,
inti[] £ds, iRt rOps;
boolean isExceptFds)

int numKeysUpdated = 0;
for (int i = 1; i <= fds[0]; i++) {
int desc = fds[i];
MapEntry me = fdMap.get (desc):; // 5, £f4 F sk
// If me is null, the key was deregistered in the previous
// processDeregisterQueue.
if (me == null)
continue;
SelectionKeyImpl sk = me.ski;

if (WindowsSelectorImpl.this.selectedKeys.contains(sk)) {
if (sk.channel.translateAndUpdateReadyOps (var4, sk)...) {
sk.updateCount = updateCount;

}

return numKeysUpdated;

ServerSocketChannellmpl.translateReadyOps

{
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public boolean translateReadyOps(int ops, int initialOps,

SelectionKeyImpl sk) {
sk.nioInterestOps(); // Do this just once, it synchronizes
sk.nioReadyQOps () ;

int intOps
int o0ldOps

int newOps initialOps;

if (((ops & PollArrayWrapper.POLLIN} != 0) &&
((intOps & SelectionKey.OP READ) != 0) &&
(state == ST_CONNECTED))
newOps |= SelectionKey.OP READ;

sk.nioReadyOps (newOps) ;
return (newOps & ~o0ldOps) != 0;

Selectorffselect() R RIS

EAXXTL N E SRR FARREAZ L 2RI FTLA—RR{ERSelectorfselect) R FAERLAE
Xt FselectiSEIAYchannel X RZATIOERAE, AT LAFTFFEAZE B (L FALAZ R IR,
XBIERIOS AR M,

AEBZ /1 SelectThreadi[RIE

HFselectEr K—IRIMFREN1 02410 4HEART. Rt T RS polIBvitse

WindowsSelectorimplfiE/E Bid 5 INZ MEBNEAZRIS HNSEM S EAZpol LIRSS H ARTAIMEREIE.

BAE—NEMANELE

protected void implRegister(SelectionkeyImpl ski) {
synchronized (closeLock) {
if (pollwrapper == null)
throw new ClosedSelectorexception();
/ /IR TR R 2 BB DL IS I B AR
growIfNeeded();
[/ RAT BN AT-
channelArray[totalChannels] = ski;
/[ RAFAEREH R I
ski.setIndex(totalChannels);
[/ RAE A FF RIseTectionKeyImp 1 (1 4 5% £ FIFDMap
fdmap.put(ski);
/ /A7 #lkeysH
keys.add(ski);
/RIS IR T A Bl nati ve 2l
pollwrapper.addentry(totalChannels, ski);
totalcChannels++;
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it : Selector.wakeup() IAEERIEE
E H

wakeuptZiy[RIE

Selectoryg4ME#t T wakeup ik

public abstract Selector wakeup(Q);

Selectord2fit 7 (EEAZ MR ZER select( ) TEFATEHIR LHATRE

public abstract Selector wakeup(Q);

wakeup()SEILAYIHEE:

o MR NEFETIAMselect()gkselect(long)5iARHEIEE, JARwakeup()&fELAE ZEINBRZER
B2; WRARwakeup()BfiEi&Eselecti®lE, TRIERselectiBIRESIENRE], AT
poll(), EtEARAselectNow(),

* fESelectifiE), ZRiAMwakeup(SEA—RHMRE—HN.

IR WRERwakeup(BRE&Bselecti®E, BEEEFCEE—RselectNow(), FXIERselect)N&
SHEE,

WER—NERFEE A select()gselect(long) /5 AR #EEE, JEFAwakeup ()& {FLFEZBD MEZEFIREE;
WNERARwakeup(HAiELZ BselectiE, TXREAMselectiB XM ERIZANRE], ESelectiiiE), ZIXE
FAwakeup() SEA—XRERE—HE.

SelectorX[]

ZHEA AR Selectorflclose()75iARY, SBESTHITWakeupt(E, (HA—MEILERIRIE-HIEZERIZIEED
BHIREE, RS HEEmERs CNEEE, BRSIERERERRKIETEDEIR.

MREZFEEETRANRE, BRERcose(FEASHIHIER. &VERiIZiIEZREEE kRclose()f]
wakeup()ZHMYERIEER=SEClosedSelectorException® &,

Selectorimpl#implCloseSelector
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@override
public final void implCloseSelector() throws IOException {
wakeupQ);
synchronized (this) {
imp1Close();
synchronized (publicSelectedKeys) {
// Deregister channels
Iterator<SelectionKey> i = keys.iterator();
while (i.hasNext()) {
SelectionKeyImpl ski
deregister(ski);
Selectablechannel selch = ski.channel();
if (!selch.isopen() && !selch.isRegistered())
((selchimpT)selch) . kil1(Q);
selectedKeys.remove(ski);
i.remove();

(selectionKeyImpl)i.next();

}
assert selectedkeys.isempty() && keys.isEmpty();

FEWindows&iE s —XE 2FE SHloopbackBITCPiERE; fELinux L& FF—3dpipe (pipefELinux ™
—MREBEAXIHTFF) | P RUIREE R E select, RFEEFHEBCRIXMoopbackiEi AR REWET
X, TR weLlgiEEZEEselect FREIRT .

WindowsSelectorimplfi§loopbackiZE%

X Fwindows, EHFRE—IXSelectorfJopenf5 LRz T ANTCPRYSERE, —NServerfBET —/\iE
MEwROAS, —Nclient&EZE, serverflclienttBiE£E, clientfENiES=imsource, serverf9MIEY(EL
BBEchannefEAREIRsink, WNREESHwakeup, RiElwsinkizai X MEZiRsourceiX—=)L
FHIEFOK 7.

Pipe.SourceChannel Tmpl

Pipe.SinkChannelImpl

)

SocketChannel

A
ﬁ.
=
=i
|

SocketChannel

_— - ry

ServerSocketChannel
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IEEEH R R R X IR

windowsSelectorImpl(SelectorProvider sp) throws IOException {
super(sp);
pollwrapper = new PollArraywrapper (INIT_CAP);
//HFEE
wakeupPipe = Pipe.open();
/ /3B R source i fd
wakeupSourceFd = ((Selchimpl)wakeupPipe.source()).getFbval();
/ /3RE R B 2R R % S s T nk
SinkChannelImpl sink = (SinkChannelImpl)wakeupPipe.sink();
// %R ki%u Nagle algorithm {#if3 the wakeup is more immediate
(sink.sc).socket().setTcpNoDelay(true);

//FA REmrfd, BT SR IEMREHEEL
wakeupSinkFd = ((selchImpl1)sink).getFbval();

/ /B fd, A pol1EA%)
pollwrapper.addwakeupSocket(wakeupSourceFd, 0);

WindowSelectorImpl.java

PollArrayWrapper pollWrapper

private final int wakeupSourceFd;

| private final int wakeupSinkFd:;

Pipe.SourceChannelImpl

Pipe.SinkChannelImpl

=

SocketChannel

Y

B L5 SocketChannel
3

A

ServerSocketChannel

Pipelmpliipk=

class PipeImpl extends Pipe

{

// Number of bytes in the secret handshake.


af://n1483
af://n1489

private static final int NUM_SECRET_BYTES = 16;

// Random object for handshake values
private static final Random RANDOM_NUMBER_GENERATOR = new SecureRandom();

// Source and sink channels

private SourcecChannel source; //#imiEiE
private Sinkchannel sink; //kitifi@ig

/ / RELE i i A

public SourcecChannel source() {return source;}
/ /RIS 32 i e A

public SinkcChannel sink() {return sink;}

pipeRYiRIER L]

publie elass PipeDemo {
@Test
public void testPipe () throws Exception {
String msg = "BIEQIFRE fJFR OFHF;

Pipe pipe = Pipe.open();

Ll HT &

Pipe.SinkChannel sinkChannel = pipe.sink();
"\“-\—___________

sinkChannel .write (ByteBuffer.wrap( (msg) .getBytes())); // i

Pipe.SourceChannel sourceChannel = pipe.source();
-u...____._.-l"-_‘—!—u_._

ByteBuffer byteBuffer = ByteBuffer.allocate(msg.length()};

sourceChannel . read (byteBuffer); a7

Logger. tcfo(new String(byteBuffer.array())); /7 ITh

Pipelmpl#LoopbackConnector

private class LoopbackConnector implements Runnable {
@override

public void run(Q) {

ServerSocketChannel ssc = null;

SocketcChannel scl = null;

SocketChannel sc2 = null;

try {
// Create secret with a backing array.
ByteBuffer secret = ByteBuffer.allocate(NUM_SECRET_BYTES);
ByteBuffer bb = ByteBuffer.allocate(NUM_SECRET_BYTES);

// Loopback address
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InetAddress 1b = InetAddress.getLoopbackAddress();
InetSocketAddress sa = null;

for(;;) {
// #tloopback address 45— WalriEiE
if (ssc == null || !ssc.isopen()) {

ssc = ServerSocketcChannel.open();

ssc.socket().bind(new InetSocketAddress(lb, 0));

[/ ORFE— T AR R G051 3

sa = new InetSocketAddress(1lb, ssc.socket().getLocalPort());

// R
scl = SocketcChannel.open(sa);
RANDOM_NUMBER_GENERATOR.nextBytes(secret.array());
do {

scl.write(secret); //BARIZ
} while (secret.hasRemaining());
secret.rewind();

// BMUER:, NEHTRE
sc2 = ssc.accept();
do {
sc2.read(bb);
} while (bb.hasrRemaining());
bb.rewind();

if (bb.equals(secret)) //fushHIE
break;

sc2.close(Q); //R5a4h FA IEH

scl.close(Q);/ /B RA I

// Create source and sink channels
/ /W T
source = new SourcecChannelImpl(sp, scl);
WG o=
sink = new SinkChannelImpl(sp, sc2);

} catch (I0Exception e) {

glEpiperdidiz, pipe.open(), FIHAFHEE
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/13RI A Hi b b
InetAddress inetaddress = InetAddress.getByName ("127.0.0.1");
if (!SassertionsDisabled && !inetaddress.isLoopbackAddress()) ‘
throw new AssertionError();
/ /¥ FF—~ServerSocketiflid
serversocketchannel = ServerSocketChannel.open():;

//ServerSocket il id 45 Hohk
serversocketchannel.socket () .bind (new InetSocketAddress (inetaddress, 0));
InetSocketAddress inetsocketaddress =

new InetSocketAddress(inetaddress, serversocketchannel.socket().getLocalPort()):

//FIFF—1~SocketChannelifi&
socketchannel = SocketChannel.open (inetsocketaddress) ;

tliEpipefliZiE, A socketRIuEEREE

XERA_EE S TEARER S Bl pipefdidiZ, windows FAISCILZ IR N A#EAYsocketChannel #A
[EiEiE (AHEANERET S — MNEHongfif N socketAUSHERLS) , N socketChannel S BISCIL T
EiEMsource5sinkif,

try {
// Create secret with a backing array.
ByteBuffer secret = ByteBuffer.allocate(NUM_SECRET_BYTES);
ByteBuffer bb = ByteBuffer.allocate(NUM_SECRET_BYTES);

// Loopback address
InetAddress Tb = InetAddress.getLoopbackAddress();
InetSocketAddress sa = null;

for(;;) {
// #Eloopback address &5 AWl iEiE
if (ssc == null || !ssc.isopen()) {

ssc = ServerSocketChannel.open();

ssc.socket().bind(new InetSocketAddress(lb, 0));
//IRFE— T A R S e By

sa = new InetSocketAddress(1lb, ssc.socket().getLocalPort());

// RAEEALE:
scl = SocketChannel.open(sa);
RANDOM_NUMBER_GENERATOR.nextBytes(secret.array());
do {

scl.write(secret); //BAKRKEN
} while (secret.hasRemaining());
secret.rewind();

// BWCER:, NIRRT
sc2 = ssc.accept();
do {
sc2.read(bb);
} while (bb.hasrRemaining());
bb.rewind();

if (bb.equals(secret)) //K54s R IEM
break;

sc2.close(Q) ; //KHERA IEH

scl.close(Q);/ /B4 WA
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[@ZJWindowsSelectorimplfdiE Gk

wakeupSourceFd = ((selchImpl)wakeupPipe.source()).getFbval(Q);

// Disable the Nagle algorithm so that the wakeup is more immediate
SinkChanneliImpl sink = (SinkChannelImpl)wakeupPipe.sink();
(sink.sc).socket().setTcpNobDelay(true);

wakeupSinkFd = ((SselchImpl1)sink).getFDval();
pollwrapper.addwakeupSocket(wakeupSourceFd, 0);

AJLAEREIXESinkChannelZATTCPHEINagleE %, FHEIESourceChannelf9fd(SAHHAFHFINE!
T pollWrappers

Nagel&iX%

TCP/IPIiY R, TCKIZZ V&R, SEEEEUEREINLMNEL, RN, WHhEEEEE BFER
EACKERIIA. AT RITRFIAMNE TS, TCPRERERTANAXEBAIEE. (—MNER
SIREMSSSEL, Fl, TCP/IPRESRERREBIUMSSRIHIEIRRIALZEIE) . NagleBiERZEN
TREIBERIENIREUE, BRMNERRFETS/\SIER,

Nagle EiERIEAENRIETRZ, REREE—PREHPIARVNR. FRB/NR", ERIRITFMSSR
TRIEIER, FMB RN, BEE— M EERAEHER, RBRERITSRIERNACKEIANZETEEIT
2,

NagleB=iZAIHN (AT&*tcp_output.cSf4Etcp_nagle_check REGFRE) :

(1) MREKEIEXFIMSS, WARIFRE;

(2) MNRZBEEFIN, URFRE;

(3) IRETTCP_NODELAYEIR, MBSiFAIX;

(4) RIRETCP_CORKIEINRS, EfERHEERIINGUESR (BIKE/NFMSS) I5HHA, AR
=%;

(5) LAZHERHRE, ERETHER (—HH200ms) , NZEPAIE,

FIREZETTCPHAINagleSix?

AT REEE—MRIEREEEBERIRSTS

R AREER? — 11

E]EJWindowsSelectorimplfdi&sik
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wakeupSourceFd = ((selchImpl)wakeupPipe.source()).getFbval();

// Disable the Nagle algorithm so that the wakeup is more immediate
SinkChannelImpl sink = (SinkChannelImpl)wakeupPipe.sink();
(sink.sc).socket().setTcpNoDelay(true);

wakeupSinkFd = ((selchimp1)sink).getFDbval();
pollwrapper.addwakeupSocket(wakeupSourceFd, 0);

HBsourceimhiE 7 pollWrapperdEE—MeiEBERE

sourceifilZE] T pollWrapperf

private AllocatedNativeObject pollArray; // The fd array
// Adds Windows wakeup socket at a given index.

void addWakeupSocket (int fdval, int index) {
putDescriptor (index, fdVal);
putEventOps (index, POLLIN) :

}

// Access methods for fd structures

void putDescriptor (int i, int fd) {
pollArray.putInt (SIZE POLLFD * i + FD OFFSET, £d):

}

void putEventOps(int i, int ewvent) {

pollArray.putShort (SIZE POLLFD * i + EVENT OFFSET, (short) event):
}

Eli: pollArrayfy45ts

pollArrayFlUnsafeZRERiE— IR AE, FHUEMETAIsocket@iEfdValfleventfIEELE D, HAp
pollfdH8=T5, 0~3FT{RFsocket@il, 4~7=T5{RiFevent,

pollArray

selector \ int 43545 , R—NHERE | 1€
N fd

#F—channel ( socket )

short 2% , channelfEselector ¥

_ eventOps RRMORS D (1S
SelectionKey
readyO PS short 275 , selectorififTpoll R&EE

SelectionKey

FREIREIRIHEE Fi4HEE (KS)

SelectionKey

SelectedKeys
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pollArrayfyrc =

pollArrayfrFIHIRNBE R — M 8F HRIEHESR T, XN 8F LIRS EM, BEbn GR4N=F
4+ /\B

T, PRIEfMEEMX/ MK TS Fevents, XA MSEESFHHIBRETTHRZESBIH
FD_OFFSETFIEVENT_OFFSET#RR, tH5t20%04, pollArrayrRISURE/IaNT

0 - 8 12

events

private AllocatedNativeobject pollArray; //—BES:HHNAFASE

Tong pollArrayAddress; // PollArrayAddress;iZpollArrayffiEisisit

@GNative private static final short FD_OFFSET = 0; // fd offset in poll1fd
@GNative private static final short EVENT_OFFSET = 4; // events offset in pollfd
static short SIZE_POLLFD = 8; // sizeof pollfd struct

private 1int size; // Size of the pollArray

wakeuphJiEE&iE

e WindowsSelectorimplfwakeupEIR

BlfEWindowsSelectorimpliIpk =
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& 3

SelectionKeylmpl[]

ey ERCEISelectionkey

PollArrayWrapper [RERANEIHEAE RS, BT EMSocket SHHIARTN
pollWrapper ELLSiE

List threads AR, SRR TRESHARNAIMEE

Pipe wakeupPipe FAFIGEEpolIZFE, BIFELIZ AR

FdMap fdMap (RS A FFASelectionKey AYBRET R 2R

SubSelector subSelector & AN IRIpolIFIRb IR ZERYSelectionKey

StartLock startLock BRI SRR R NS SRR RES

FinishLock finishLock TR RIS ST MBI SRR Te5e

WindowsSelectorimplfwakeupsEiR

L public Selector wakeup() {

2 synchronized(this.interruptLock) {

3 if ('this.interruptTriggered) {

] this.setWakeupSocket ()

3 this.interruptTriggered = true;

}

return this;

2 private wvoid setWakeupSocket () {
3 this.setWakeupSocket0 (this.wakeupSinkFd) ;

}

private native void setWakeupSocketO (int varl):

Bl wakeup()2i@id pipefiwrite isend(scoutFd, &byte, 1, 0), KE—NFT1, FiEEEpoll () .
PAEEERRHES AT LA Aselector.wakeup()EEEEselector,

WindowsSelectorimpl#setWakeupSocket0

B cESHIsendTTik, KE—PFW, FIREERERT poll ()
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INIEXPORT void INICALL
Java_sun_nio_ch_windowsSelectorImpl_setwWakeupSocketO(INIEnv *env, jclass this,
jint scoutFd)

{
/* Write one byte into the pipe */
const char byte = 1;
send(scoutFd, &byte, 1, 0);

}

FdMapsLfr E2—HashMap, key AikiEkeyRISZ{4-HIAId, valueIMapEntry, iE#EkeyfyEs%E

private static final class FdMap extends HashMap
{
static final long serialVersionUID = OL;
private FdMap ()

{

}
[/ i ke y AR 1 AZK Ml key
private MapEntry get(int i)
{
return (MapEntry)get (new Integer(i));

}
/ /& Mkey
private MapEntry put(SelectionKeyImpl selectionkeyimpl)
{
return (MapEntry)put (
| new Integer (selectionkeyimpl.channel.getFDVal()),
new MapEntry(selectionkeyimpl));

elass PollArrayWrapper {
private AllocatedNativeObject pollArray;
long pollArrayAddress;
private statie final short FD OFFSET = 0;
private static final short EVENT OFFSET = 4;
statiec short SIZE POLLFD = 8&;

private int size;

erDemo PollArrayWrapper (int varl) {
int varZ2 = varl * SIZE POLLFD;
this.pollArray = new AllocatedNativeobject (var2, b: true);
this.pollArrayAddress = this.pollArray.address();

this.size = wvarl;



PollArrayWrapper pollWrapper: R&BEIE T — Lix M 4ERYAllocatedNativeObjectXdsR (FIFFRL
7EAREIChannel) , mpollWrapperlE&RE—NTEE, KA EIFAllocatedNativeObjectXd
%, pollWrapperiBEBAVR/FEREILRXINTFANRIE, TERR

getEventOps(
offset SIZE POLLFD i EVENT_OFFSET
pollArray.getShort(offset)

getReventOps( i) {
offset SIZE POLLFD i REVENT_OFFSET
pollArray.getShort(offset)

getDescriptor( i) {
offset SIZE POLLFD i FD _OFFSET
pollArray.getInt(offset)

putEventOps( i event) m
offset SIZE POLLFD i EVENT_OFFSET
pollArray .putShort(offset, ( Jevent)

putReventOps( i revent) {
offset SIZE POLLFD i REVENT_OFFSET
pollArray.putShort(offset, ( Jrevent)

putDescriptor( i fd) {
offset SIZE POLLFD i FD_OFFSET
pollArray . putInt(offset, fd)

B —BETLROAFIRPEEHHREEN T, —BESH, UlinuxipolBRSIEFENEHHE
BRI ERpol ERISERIMEIE |, BDEAHERERI— M pollfdEHaiK, MiEljavaXdsmia
PollArrayWrapperfiJAllocatedNativeObject, XAMEEAREGEHHESEHDRENG— M, 2%
pollfdéstaikrhfirevents, WNRreventsARAVRETRETEM, EESChannel KiERIEMAHTHHE
Y5, ARORFERET ChannelKENEHT, FHig=pollfdE&iaiR-haireventsEiEHt TREER, i
LIRS



updateSelectedKeys() m
numKeysUpdated e
// Skip zeroth entry; it is for interrupts only
( i-channelOffset; i<totalChannels; i++) {
rops polliWrapper.getReventOps(i)
(rOps ) {
SelectionkKeyImpl sk channelArray[i]
pollWrapper.putReventOps(i, ©)
(selectedKeys.contains(sk)) {
(sk.channel . translateAndSetReadyOps(rOps, sk)) {
numKeysUpdated
}

{

sk.channel translateAndSetReadyOps(rOps, sk)
((sk.nioReadyOps() sk.nioInterestOps())
selectedKeys .add(sk)
numkeysUpdated

numKeysUpdated

XER R EISIE R FE SRR NRE SRR IreventsETE.

HAiIxmEPollSelectorimplfEselectidfERYFRZERTBIZETFREMBIChannel V=4, —BBEHHARH
TIRME, FEEHER—BEE, ATLREFFEISHIXMBEANE, MEYMEINT — N, 8D
XSpipefUiEiEiE. X9 pipeAUES A RTRIfdOIEMZEIPOlIArrayWrapperdBISE—MUE, ANERFAIXT
pipeIESHEARTH A 1 I TEEIRIRIE, WpipeANESXHEARFUASIENESM, BInLAE
PollSelectorimplA~fEEE, ZEMNRME].

ByteButier byiebulfer = ByieButter.allocatef{8) ;
/ /3RHGEIE P FE YL longfH
long 1 = PipelImpl.rnd.nextLong():;
bytebuffer.putLong (1) .flip():
//FlserverSocketifiE K ik— 1 1longfH, BI8AFH
socketchannel.write (bytebuffer) ;
do {
//serverSocket &2 iE$E

socketchannell = serv cketchannel.accept ()
bytebEfEgETEIEEfTT?#HgISQH%_““HE-_“__"“_“"'#_E
//¥E3Z client B IE i K IX I K B YR
socketchannell.read (bytebuffer);
bytebuffer.rewind () ;
if (bytebuffer.getLong() == 1) break;
socketchannell.close();

} while (true):



//MEPEclientiBiE, #Ji&ESourceChannellImpl

/ /AE 9 E B MW
source = new SourceChannelImpl (sp, socketchannel) ;
/ /HRPEServerChannel 52 %27~ 4 )SocketChanne 1 IH &
//¥Ji&ESinkChannel Impl

/ /BB I8 1) 3 i

sink = new SinkChannellImpl (sp, socketchannell);

Pipe.SourceChannelImpl

Pipe.SinkChannel Impl

C N

SocketChannel It AL ¥4 1 SocketChannel
A

Y

A

ServerSocketChannel

this.pollWrapper.addWakeupSocket(this.wakeupSourceFd,
0);

void addWakeupSocket (int varl, int var2) {
this.putDescriptor(var2, wvarl):
this.putEventOps (var2, Net.POLLIN);

}

/1 ARATE ARG IR 5 £d

void putDescriptor (int varl, int var2) {
this.pollArray.putlnt (SIZE POLLEFD * varl + 0, var2);

}
/1 RAF DL F A ops
void putEventOps (int wvarl, int wvar2) ({
this.pollArray.putShort (SIZE POLLFD * varl + 4, (short)var2);

}

XEBHEsourceRIPOLLINSEHHRRARCERY, HsinkinBEIESNET, sourceXIMAYSHHHEIATRT
wakeupSourceFdf &b FREIRES

poll FEHIEHRERHE
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E 1588

POLLIN BB TR AR
POLLRDNORM EPGE ARl
POLLRDBAND Bl G G N E
POLLPRI SISEREERE
POLLOUT ERHETS
POLLWRNORM BEETS
POLLWRBAND R TEETS
POLLERR RESEIR
POLLHUP KA
POLLNVAL HRFARE— N TFFRIS
IRSSimiEiEidizE

1. BUEEServerSocketChannel3tfflserverSocketChannel, FbindZgEEiR,

2. BlEESelectorzLffselector;

3. f&serverSocketChanneli¥ffiElselector, FHIgESE{FOP_ACCEPT,

4. whilefBHHAT:

4.1, BfselectHik, ZAESBEES, BRGNS ZNEBEESF 7 I/OB/FeEHEn.
4.2, FREUEENRIRESIER,

4.3, EREETHEME:

4.3.a, FKBUBE, FNEPREEHE (ANERAINTHHF) ;

4.3.b, FEEBMEENFNT, WRRacceptiE, BRWEERENIEEEE, FHiEMHE
EHEES,

43.c. MNRFE, EXURAGERIES;

4.3.d. NEEEEFEIRE

E£3h, selector3;FEAR T serverSocketChannelf§OP_ACCEPTE{4

o MEBEEFIRAIEEIRS, HiTselect7iARt, BILAEE serverSocketChannel3RENE FimARY
socketChannel, FfEselector_jFffisocketChannelfJOP_READZE{4,

o WMREFIRAKIEEIE, SftkreadSd, X TREIEEAselect/ZiARS, HegEd
socketChanneliZEEXEURE, REIRd7Eselector LiFAfliZsocketChannelfJOP_WRITESEY, LIRSS
B IFEFIREEHEE.
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