101%5Y
|OEEYS i AT AR ROIBIEH THIRRAIRTIERI, Javattsris3fMBmiZIOf%:: BIO, NIO, AlO

BIO(Blocking 10)
ESAEER, —NEFREET N — MIELE

BIO ;

§ client B B

(:3 client -] Server O
client - ;

---------------------------------------------------------------- 0.u----.-.-----nu.---.-u------.-.----.-..----.-u----.nu----.-u-

BIOCHEI:

I package com.tuling.bio;

3 import java.io.IOException;
4 import java.net.ServerSocket;

5 import java.net.Socket;

7 public class SocketServer {

8 public static void main(String[] args) throws IOException {
9 ServerSocket serverSocket = new ServerSocket(90090);

10 while (true) {

11 System.out.println("Z:fri%R:. . ");

12 //FHETE

13 Socket clientSocket = serverSocket.accept();

14 System.out.println("H &) uiERET. . ");

15 handler(clientSocket);

17 /*new Thread(new Runnable() {
18 @Override

19  public void run() {

20 try {

21 handler(clientSocket);

22} catch (IOException e) {

23 e.printStackTrace();

24}

25}

26 }).start();*/
27}

28}

29

30 private static void handler(Socket clientSocket) throws IOException {
31 byte[] bytes = new byte[1024];

32 System.out.println("#ifread. . ");

33 //HRWCE P AR, BHIEETSVE, A B R 2

34 int read = clientSocket.getInputStream().read(bytes);

35 System.out.println("read5tt. . ");

36 if (read != -1) {



37 System.out.println("#:UCE% i EdE: " + new String(bytes, @, read));

38}

39 clientSocket.getOutputStream().write("HelloClient".getBytes());

10 clientSocket.getOutputStream().flush();
11}

1/ /% ARG
2 public class SocketClient {
3 public static void main(String[] args) throws IOException {
1 Socket socket = new Socket("localhost", 9000);
5 // RS i s A K
6 socket.getOutputStream().write("HelloServer".getBytes());
7 socket.getOutputStream().flush();
8  System.out.println (" fids i AL EARLE K" ) ;
9 byte[] bytes = new byte[1024];
10/ /FRSIR 55 o [0 1 O 504
11 socket.getInputStream().read(bytes);
12 System.out.println("#S B EdE: " + new String(bytes));
13 socket.close();
14 3
15 }
R

1. 103 Eread B ERMERIZF, MRERMBUELISRIFESHEERE, RETR

2. MREFERE, SEHRSBLIEALS, EHAK, LaIC10KEER
RIRinS:

BIO SERTEEM BB/ NEEIERZRY, XSRS SRERERIRS,

NIO(Non Blocking 10)

RFIFAZE, RSH[LIEAN—PMEEAIUMESMER(ER), SPRAEIERERESIMIISESMagselector £, Sk

BMCIAREERIOE KB TAIE, JDK1AFFEESIAN.
RIRAS:

NIOTRERTEEME S HIEERIE (RIBF) B0, LCUBIRIRSSE, HERSFE, RSREDEN, FELRER

NIOEREZE(CFR =M :

I package com.tuling.nio;

)

3 import java.io.IOException;

| import java.net.InetSocketAddress;

5 import java.nio.ByteBuffer;

6 import java.nio.channels.ServerSocketChannel;
7 import java.nio.channels.SocketChannel;

8 import java.util.ArraylList;

9 import java.util.Iterator;

10 import java.util.List;

12 public class NioServer {

Sl

14 /) RAER S I

15 static List<SocketChannel> channellList = new ArraylList<>();

BFEFr R R IR,

17 public static void main(String[] args) throws IOException, InterruptedException {

19 // BIZNIO ServerSocketChannel, 5BIOffserverSocketZ1L)

20 ServerSocketChannel serverSocket = ServerSocketChannel.open();
21 serverSocket.socket().bind(new InetSocketAddress(9009));

22 // BLEServerSocketChannel AlE[H %

=

A



23 serverSocket.configureBlocking(false);

24 System.out.println("H% 8 shAIh");

26  while (true) {

21 // FEBHER R accept T AR IHEE, B IHIE

28 // NIORJHEPHZER fAE RGN FSEILN, RZTHH T linux A accept %L
29  SocketChannel socketChannel = serverSocket.accept();

30 if (socketChannel != null) { // WIHA % a7 s

31 System.out.println("¥ERZKIN");

32 // #tESocketChannel AERH %E

33 socketChannel.configureBlocking(false);

34 /) PAFR S EERAELIstH

35 channellist.add(socketChannel);

36}

37 // P EEREEAT R

38 Iterator<SocketChannel> iterator = channellist.iterator();

39 while (iterator.hasNext()) {

10 SocketChannel sc = iterator.next();

41  ByteBuffer byteBuffer = ByteBuffer.allocate(128);

12 // AEBHZERIread I EA R PHIE, 522 FH%E

13 int len = sc.read(byteBuffer);

a4/ WRABEE, JEEERTED ok

45 if (len > @) {

46 System.out.println("#UCEWE: " + new String(byteBuffer.array()));
47} else if (len == -1) { // WREF I, fEsocket \HEAFFiH
48  iterator.remove();

49  System.out.println("% /) uiliFFiERE");

50 )
51}
52}
53}
54}

R WIREERASHE, SEXRERTMER, RUOA10000MEE, HhRE1000MEZE54E, BRMTHh000MEEFH
BT, BIERESXEEL—HR, EPE+oZ2NAEHEELNE, XEATE—MIARBEIPKES.

NIOS|I\SEEE AR

I package com.tuling.nio;

3 import java.io.IOException;

4 import java.net.InetSocketAddress;

5 import java.nio.ByteBuffer;

6 import java.nio.channels.SelectionKey;

7 import java.nio.channels.Selector;

8 import java.nio.channels.ServerSocketChannel;
9 import java.nio.channels.SocketChannel;

10 import java.util.Iterator;

11 import java.util.Set;
13 public class NioSelectorServer {
15  public static void main(String[] args) throws IOException, InterruptedException {

17 // fIENIO ServerSocketChannel

18 ServerSocketChannel serverSocket = ServerSocketChannel.open();
19 serverSocket.socket().bind(new InetSocketAddress(9009));

20 // ¥ HEServerSocketChannel JyAERH %

21 serverSocket.configureBlocking(false);

22 // 4TJFSelectorit®ichannel, Rf]#epoll

23 Selector selector = Selector.open();

24 // 4BServerSocketChanneliE /it #|selector , 3fHselectortf% /itaccept i



25 serverSocket.register(selector, SelectionKey.OP_ACCEPT);
26 System.out.println("H%5ashIh");

28 while (true) {
29 // PHIEESEFFTREAE M E IR

30 selector.select();

32 // #KWselector EM A HELEN SelectionkKey 4
33 Set<SelectionKey> selectionKeys = selector.selectedKeys();

31 Iterator<SelectionKey> iterator = selectionKeys.iterator();

36 // dEfiSelectionKey Xt F{fi 4T AbBE

37 while (iterator.hasNext()) {

38 SelectionKey key = iterator.next();

39 // WFSEOP_ACCEPTHF, AT B3R UM S

40 if (key.isAcceptable()) {

41 ServerSocketChannel server = (ServerSocketChannel) key.channel();
42 SocketChannel socketChannel = server.accept();

13 socketChannel.configureBlocking(false);

44/ REULEN 7R, AR A % i A B T B A

15 socketChannel.register(selector, SelectionKey.OP_READ);

46 System.out.println("%& i RERIN") ;

47} else if (key.isReadable()) { // HWI/ZOP_READH{F, MIREAT HEHUAIT ED
18 SocketChannel socketChannel = (SocketChannel) key.channel();

19 ByteBuffer byteBuffer = ByteBuffer.allocate(128);

50 int len = socketChannel.read(byteBuffer);

51 // WRAEAE, EHBIRSTEITR

52 if (len > @) {

53 System.out.println("#UCEHE: " + new String(byteBuffer.array()));
54 } else if (len == -1) { // WRZ )/ umlifiEs:, LHSocket

55 System.out.println( "%/ ik FiERE") ;

56  socketChannel.close();

57}

58 }

59 [/ MNFHES BB A KA key, ik TFikselect A kbHE

60 iterator.remove();

61}
62 }
63 }
64 }

NIO B=KZ4E#: Channel((@i&), Buffer(EMX), Selector(BiZSHR)

1. channel TR, B4 channel JIR— bufferfX, buffer KEFENEUA

2. channel £33 selector |, H selector 1R#E channel EEHEHN A LG E T HENSSHIILIELE
3. NIO f9 Buffer #1 channel #2328 LIEHATLAS



EFURIER
client1 —= buffer [ sockchannel SRR
e Y
: #HIE 9000 |
(:3 rdlist
: client2 — buffer |— sockchannel it selector(FEEREE) t Server
? iy
L
AR { ServerSocketChannel
client —» buffer - sockchannel AR :
channeliZAt=
......................... SelectionKey - REISelectionKey
Schannel4BzE
------------------------------------------------------------------------------------------ O------.-------.--------------u------..-------.------..------.-------.-------.----------

NIOJEREEIDK1 AhR A2 linuxiyiZEREselect()gkpol ()3REEH, ER_EMEAINioServerf{iBZ(lL, selectorEREPSIIAFTBM
sockchannelZ T channel BiE5 S, BREFIE, IREMMEER, JDK1.5FE5IN T epol EFHHMEBAHNHISRMANIO,

NioSelectorServer fUEBEEAN /L NTEIFREE, FliIMHotspot SLinuxPIRZERERBISKIEH T

1 Selector.open() //flEZiKE %
2 socketChannel.register() //¥ichanneli¥: /i %|£ & H 2% I

3 selector.select() //PHEESFEIFTZAIR I F MK AE

socketChannel.register(selecto
r, SelectionKey.OP_READ)

Selector.open()

Y

((AbstractSelector)sel).re
gister(this, ops, att)

A J

SelectorProvider.provider() |

EhotspotiFig & FlinuxZ4: FEA
DefaultSelectorProviderscil

Y
| DefaultSelectorProvider.create() | | Selectorlmpl.register
linuxZ4s F2epoll=LH]
Y
| EPollSelectorProvider.openSelector() | Pl EPollSelectorlmpl.implRegister

i&fd(FiEsocketChannel)izin

IR[EIRIselectorids |
v 3 BIARIEAE

| new EPollSelectorimpl(this) } ----- :

v . pollWrapper.add(fd)

selector.select()

Y

| Selectorimpl.select |

A J
| EPollSelectorlmpl.doSelect |

Y

Pl pollWrapper.poll(timeout) |

XA R EIEA LT

updateRegistrations() epollCtl(epfd, opcode, fd, events)

Ranative)Ti%epollCtl () T2 {1457

Y

new EPollArrayWrapper() |-

updated = epollWait(pollArrayAddress,
NUM_EPOLLEVENTS, timeout, epfd)

Java_sun_nio_ch_EPollA
rrayWrapper epollCtl

R (file descriptor),
LinuxA IR EIRE 4 T
89 SO FREIEAERSI, A
EES [ATLARREI

B TEpollsLl, FEfHEAfTepfdits

| epfd = epollCreate() |

JEMnativeTTi%epoliCreate()

Java_sun_nio_ch_EPollArray
Wrapper_epollCreate

ERlinuxPIZEEepoll_createfifiEepolISLfl

epfd = epoll_create(256)

Anative3ikepolWait()ZE EAlinuxPIZZEepoll ctl

epoll_ctl

X{tHEIRFepfd (7t 2epollSEf) LIS

Java_sun_nio_ch_EPollA
rrayWrapper_epollWait

EFlinuxiEzEEepoll_wait
socketfZIENRES, FWHEREEER
) BRIt Eepol ISEFIRIS HEEES Ferdlist
e - EiRNZsockets | (X 2IF(FRFE
TRY), e TElepoll_waithT, f05E
rdlist2425 | T socket, BB4epoll wait
ERRE, MFErdisthzs, AEHE

R R AR R KA —
T, IRERGE IR RITS
K, SFTHIEERGRIE, EREA
Az RRET MR,



BEs: NIOBNERRERR avall A T IRIER AR ECEEIZESocket, IRENEISocketfISHEHATF, HBeliE— Selector
NE, NMIRIERFAIEpolHHARF, FEIRENFIAISocke RIS IR TS HEBEZ ! SelectorsI RIAIEpol ISTAHHHARF £, #
TEHNECEN, XEMI T ER—RERE, HEAFERSHNEINER, BEHNERLE TRIERANZIRERF TR
FERPECEN), KKIRS 7R,

Epol IR &L+ A7

1 int epoll_create(int size);
BlE—epoll3Lfl, FHRE—NMEREVEAHRIART, BT tepoliEONRERELER. S88sizeREIESBMsize MER
fF, BsizeAR— M RAE, RERNMERATHHER, WEXMSHEALEEFAT.

I int epoll ctl(int epfd, int op, int fd, struct epoll event *event);
(RS @A FrepfdS | FBfNepollsLfl, X ERHEARFF A TopIRIE.
S¥epfdRrepolSIRAISHHEATE, SEfdRRsocket I RIAISHHEIATT,
SHopBUATILME:

EPOLL CTL ADD: jEfshtifdElepfddr, F<BEtE{fevent;
EPOLL CTL_MOD: {EME&EMAIfdRIMEITS;
EPOLL_CTL DEL: Mepfdsigkifd, FHZEEIEE8Eevent, XATeventalLiAnull;
S¥eventE—MEHIK
I struct epoll_event {

_uint32_t events; /* Epoll events */
epoll_data_t data; /* User data variable */

3

3 TN O

6 typedef union epoll_data {
void *ptr;

8 int fd;

9 __uint32_t u32;

10 __uint64_t u64;

11} epoll_data_t;

eventsERSANGE, XEREFISHEIAIIA:
EPOLLIN : FRXIMAISHEIARTERE;
EPOLLOUT: FRMWMAISIHBEARTEAISHY;
EPOLLERR: FMIRAISHEAT AL T HEIR;
ARIANLREO, SKMERE-1

1 int epoll_wait(int epfd, struct epoll_event *events, int maxevents, int timeout);
ERUHmR Frepfd_ ERIE,
epfd2Epol XIMAISHERFF, eventsFRNEAREMETRAEMNES, maxeventsRAREFRZ O MEHHIRE,
timeoutZBHHYE.

I/OZBERKEFEMRRILInux WZEEL (select, poll, epoll) 3sCI, windowsAsziFepollsLI, windows/KEEETwinsock2fd
selectEREELIAY(AFTIR)

select poll epoll(jdk 1.55%LAE)
BER EH il =
[REEI R R BER

BIRVAREREH TS BRVERERE T FHRENAN, BATI0HM4
IO%E  MHER, IESR &MEh, A Mg, REUEMRmEREEt
E70(n) SREROM) | SHERA, MESHEO()

RAER BLIR F LR Z LR

RedisZ&iEt=E



Redisgl 2 HARIETepol FINIOLAZRE (nginxtER), epoll LHIMMEMBSFH(ERSEEEM), B—MRSBIRSABESLNERESEY

A
AP o

Redis[EEXTFepol BYRSELIEredishsra/EiB BRMae_epoll.SXHFE, BSERILABITHR.

AIO(NIO 2.0)
SHER, EMFRGSREIBENRSEFENAEALE, —RIEATERNRS B AR RN

BIRnS:
AIOAERATEREH B 2 BiEEI I (EIRFIIEHS, JDK7 FrASTE:
AIOHEI:

I package com.tuling.aio;

)

3 import java.io.IOException;

| import java.net.InetSocketAddress;

5 import java.nio.ByteBuffer;

6 import java.nio.channels.AsynchronousServerSocketChannel;
7 import java.nio.channels.AsynchronousSocketChannel;

8 import java.nio.channels.CompletionHandler;

10 public class AIOServer {

12 public static void main(String[] args) throws Exception {
13 final AsynchronousServerSocketChannel serverChannel =

14 AsynchronousServerSocketChannel.open().bind(new InetSocketAddress(9000));

16 serverChannel.accept(null, new CompletionHandler<AsynchronousSocketChannel, Object>() {
17 @Override

18 public void completed(AsynchronousSocketChannel socketChannel, Object attachment) {
19 try {

20  System.out.println("2--"+Thread.currentThread().getName());

21 // WUCEACE P, W RS AT AR T A& i AN R % i

22 serverChannel.accept(attachment, this);

23 System.out.println(socketChannel.getRemoteAddress());

24 ByteBuffer buffer = ByteBuffer.allocate(1024);

25  socketChannel.read(buffer, buffer, new CompletionHandler<Integer, ByteBuffer>() {
26 @Override

27 public void completed(Integer result, ByteBuffer buffer) {

28  System.out.println("3--"+Thread.currentThread().getName());

29 buffer.flip();

30 System.out.println(new String(buffer.array(), ©, result));

31 socketChannel.write(ByteBuffer.wrap("HelloClient".getBytes()));

32 }

34 @Override

35 public void failed(Throwable exc, ByteBuffer buffer) {
36 exc.printStackTrace();

37}

38 1)

39 } catch (IOException e) {

10 e.printStackTrace();

i}

12}

14 @0verride

15 public void failed(Throwable exc, Object attachment) {
16 exc.printStackTrace();

17}

18 1)

50 System.out.println("1--"+Thread.currentThread().getName());



51  Thread.sleep(Integer.MAX_VALUE);
52}
53 }

package com.tuling.aio;

import java.net.InetSocketAddress;

™ oW N

import java.nio.ByteBuffer;

5 import java.nio.channels.AsynchronousSocketChannel;
7 public class AIOClient {

9 public static void main(String... args) throws Exception {

10 AsynchronousSocketChannel socketChannel = AsynchronousSocketChannel.open();
11 socketChannel.connect(new InetSocketAddress("127.0.0.1", 9000)).get();

12 socketChannel.write(ByteBuffer.wrap("HelloServer".getBytes()));

1 ByteBuffer buffer = ByteBuffer.allocate(512);

114 Integer len = socketChannel.read(buffer).get();
1
1
1

5 if (len != -1) {

6 System.out.println("% /il EfEE: " + new String(buffer.array(), 0, len));
[

18}

19 }

BIO. NIO, AIO Xtb:

10 EH FZEE EHIEEE (ZBE FPFHEE
R

FIEEE fa] 2 "R Bk
RS =
FHE &

F{t 4 Netty{ERANIOTARZAIO?
ELinux&EF L, AIORIEESCIMAEREpoll, ;ERFCIAIO, EIEERE HISEHENMY, MEBIDKIET—EFREZRER
1%, Linux FAIOEARIERE. Netty2REIERREMESE, NettyfENIO LM TREREMIEE.,

o &
m &

AL HESHEARE(RT)

TREWE, KEFR, FFK.

HIAAY: EIK, KEWE (HEKE, BIVKE, SWAUKE, BFRIEKE) .

1 ZIKEKEREIN L, 7%KFF. (RSHEE)

TREEECHARE

2 BITKEWREIK E, XETEEN, HANEEFEEXTRE. (ALIEHEE)
TRERTBECHERR, TRESRT, XTEIMEIBIMIKE. KFZE, BEAFERHE~~~~HIRE.
3 BIIBIMKEHEIK £, II5KF, (REHEE)

TREEXFBRERUAK

4 ZHIBWKEREK E, ZETERN, KEWZHABEEET, WTBEEL. (REIEER)
EIRIEECHRT.

FrBESRE, RENTKEMS.

BIBKE, FF; WKE, B,

BAERETIE, EKEILEECRIZE, BRERKKFT. XEEEKERAGERN.
AL ReELERERREES (IBR2F) , BRERSENET.

FrBEZEIERE, (MOTFEKNS.

ENEK, BE, FRONEK, JHER,



I 3CRY%: 01-VIP-PR AHotspotIfis 5Linux A% ELENIO S Epoll
2 #4f¥%z: http://note.youdao.com/noteshare?id=916f44987d1fe@e35ec935bf5391d7628&sub=4A9134F6DB4F424EB5F1CC2AF939B11B



