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Java NIO

Java NIO (New 10) Zjdk1.45|\H=#HIOHKI, SEFHHJava IOfBLL, Java NIOBEBLIMEFA:

e Java IOREAFEWRAN=ERMI0, Mlava NIOZEMEEE (Channel) #14EfF (Buffer) IO
HIESRENBERREE, ENEEENEE

e Java NIO SINTkE=: (Selector) B, —MNEFIALULITSMEERISM (WHETH. &
BRAF) | XEE—EETIALTES N EE

EXCAEH

EokJava NIOIRR TREZEMENE:, BESEZOIAPIE=": Channel, Buffer. Selector, IF#N
mEiHAY, SelectorizlrChannel@&FEFIFF. AliE. IJ5%, HChannelmiEekE TSR, 1@idBuffe
M ChanneliEEEXEHES & B Channel EEUE.

Channel

NAEERChannelsSI :

e FileChannel AENEPIEEEGE. SAEERE
e DatagramChannel AN UDPHZEEIE. SASUE

e ServerSocketChannel GEWIFHFHEISRITCPIERE, WFE N THNTCPEEESBFE— SocketC
annel

e SocketChannel REMTCPIEEFIEEREIE. SARIE

Buffer

BufferAl E—RENEAI SN, RIMRE—EGAEESHREINERE, BufferfUsREVEUITLM:
e ByteBuffer

e LongBuffer

e CharBuffer

e DoubleBuffer

e ShortBuffer

e IntBuffer

e FloatBuffer

e MappedByteBuffer

BLAEE, javafIEtZEERbooleanst, #FEXINAIBuffersCEl, mMappedByteBufferllELiHs
. BRREEHRIREN D SNFENEN o RRERER, BAH S HENEEEE.

{EHallocatefsix o Eic— 4 Buffer

ByteBuffer buf = ByteBuffer.allocate(48);
CharBuffer buf = CharBuffer.allocate(1024);

JET5EE: M Java NIO Zl| Reactor &=,


https://ld246.com/article/1569163003025

[BufferE\%E

int bytesRead = inChannel.read(buf);//MchanneiZEENEHE, S Abuffer
buffer.put(123);//15%#1235 A—"NntBuffer

MBufferisEHN &z

int bytesWritten = inChannel.write(buf);//MbuffersriZEEEHEFH S A channel
int number = buffer.get(); // MIntBuffershisSEEN—NEUE

BufferfI AERIMNZEEH AN EESE

B BufferNEfEP R B — M UE, FEINEHPTIYMNEE (mark, position, limit, capacity) 3
ICESMETTEE.

e capacity FIsRFREBEIARIKE, EBufferbl@EAT{Emallocate75iARINS. Buffer—&6IEE, MR
ZALEY

Z.

X
e limit FARIRCHETRE— NI ENNUETRE— M EEEREIRIE.
e position FRIFCEAEF T MNESWEZEZURIMNE, HE T —MNESBEENEIRNNE
. r;ark ALAAmarkRARMCHABHRENMIE, LMETFTZEEpositionEIRERZNE, EFNZNE
TEs
Bufferig2t 7 flip()/rewind()/mark()/reset()/clear()/compact() F5iERREXIUNTE

//ItkRFmark=-1,position=0,limit=1024,capacity=1024
IntBuffer buffer = IntBuffer.allocate(1024);

/1200 MNEEEBINBuUfferfS, mark=-1,position=200,limit=1024,capacity=1024
for(int i=0;i<200;i+ +){

buffer.put(i);
}

//markFgiErRcZRipositionfAMiE, ItbAFmark=200,position=200,limit=1024,capacity=1024
buffer.mark();

//BflipriEEBuffer N\EIRICTIHEENISHRTC (limitf)Zlpositionfy&, mposition&0)
//MipFEiRARRE, mark=200,position=0,limit=200,capacity=1024
buffer.flip();

//EEN—EE L, 1ZEEGTEER, mark=200,position=100,limit=200,capacity=1024
for(int i=0;i<100;i++){

System.out.printIn(buffer.get());
}

//resetFiEEpostionfEIZE Imark{E, mark=200,position=200,limit=200,capacity=1024
buffer.reset();

//rewindFiE&EEpositionflmark, mark=-1,position=0,limit=200,capacity=1024
buffer.rewind();

//rewind Z JRRTLAM KRB RTSSENETE
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//EEBNGEEEfR, mark=-1,position=50,limit=200,capacity=1024
for(int i=0;i<50;i++){

System.out.printin(buffer.get());
}

//compactyTiRGRISKIEENAIEHEREIZIFIZRLER, FiGpositionRERIEIRAIESRR, limitikE
BRE, BmarkiRE&/9-1

//compactififT5eEefs, mark=-1,position=150,limit=1024,capacity=1024

buffer.compact();

//clearfiEEbuffer& ATIIRIRES. HITREERS, mark=-1,position=0,limit=1024,capacity=1024
buffer.clear();

Selector

EZMEE RIEBEEERIChanne EMRIE—NSelector |, 1EEMATESEIZEE LREBNE
(UNEERREN. UERAIEE) . B, —{MEErEET— selectoris }fe LIE%/\Channe

o

gliEE—/\Selector

Selector selector = Selector.open();

[Selectori¥fiffChannel

//FEEEChanneli& & HIFIEEE

channel.configureBlocking(false);

//i%EE L RSBRIE R AR SelectionKey.OP_READ, SelectionKey.OP WRITE,
//SelectionKey.OP_CONNECT, SelectionKey.OP_ACCEPT

SelectionKey key = channel.register(selector, SelectionKey.OP_READ|SelectionKey.OP_WRITE);
//REEEMESHII— ISR

SelectionKey key = channel.register(selector, SelectionKey.OP READ|SelectionKey.OP _WRITE,
ew Object());

SelectionKey

B EAERERYSelectionKey, BILAFKEN
o IS ERIECKEBAISEH

int interestSet = selectionKey.interestOps();

boolean isInterestedinAccept = interestSet & SelectionKey.OP_ACCEPT;
boolean isIinterestedinConnect = interestSet & SelectionKey.OP_CONNECT;
boolean isinterestedinRead = interestSet & SelectionKey.OP_READ;
boolean isInterestedInWrite = interestSet & SelectionKey.OP_WRITE;

o ELHMARRKBSIMG

int readySet = selectionKey.readyOps();

boolean isAcceptable = readySet & SelectionKey.OP_ACCEPT;
boolean isConnectable = readySet & SelectionKey.OP CONNECT;
boolean isReadable = readySet & SelectionKey.OP READ;
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boolean isWritable = readySet & SelectionKey.OP_WRITE;
//EE B AR

selectionKey.isAcceptable();

selectionKey.isConnectable();

selectionKey.isReadable();

selectionKey.isWritable();

o XM AYChannelfdSelector

Channel channel = selectionKey.channel();
Selector selector = selectionKey.selector();

o ffiiN7ESelectionKey EAJODbject

Object attachedObj = selectionKey.attachment();
//aE B attach 75 AEFBIIAIRTSR
selectionKey.attach(new Object())

Selectorfiyiselect)5ix

selectFiESIRE] E—RiEARselectz 5, BZ/EBEBRXZAMEIRS
int select() £—HEEZE, BEENSHE/ L MNEE IMITIEEHNRNBSEHELHE

int select(long timeout) SselectFi£R{l, RARNTHRIKSHEZEtimeoutERD
int selectNow() AEBIRBRSGBIIEMMEZE, #ZENRE], RKBERSGENSEHHME, RE

SelectorfiiselectedKeyskix

—BiEA T select()75%, HEREERPFE N HESMBERE T, AETLIBEERAselectords
lectedKeys()75i%, RENE#MZEBIERISelectKey

Set selectedKeys = selector.selectedKeys();
SelectorfwakeUpJsix

HEAN 2l Aselect()/mEERETY, BEREBECEMNE, REASIM—TEETERARE—Selec
orfdgAIwakeUp7Ti%, tEATLIREZZIHZRLAZ.

MRBHE fé%@ﬂ%?wakeup()T:‘&—ux‘Jz%%/A, (BHFNRBAIEEETselect)FiE L, TMNER
elect()5iEHILKIES/BD "BESE (wake up)

Selectorfiiiclosefsi%

FAz=SelectorFiAAE close()Fixa ¥ Ai%Selector, BfHiEAAZEIZSelector EHIFTESelectionKey
HIFTEL. BEASHASKA,

— A SRHIMLEIOR Y

public class JavaNioServer {
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public static void main(String[] args) throws IOException {

ServerSocketChannel serverSocketChannel = ServerSocketChannel.open();
serverSocketChannel.socket().bind(new InetSocketAddress(8080));
serverSocketChannel.configureBlocking(false);
Selector selector = Selector.open();
serverSocketChannel.register(selector, SelectionKey.OP_ACCEPT);
while(true) {

if(selector.select() <= 0) {

continue;

}

Set<SelectionKey> selectedKeys = selector.selectedKeys();

Iterator<SelectionKey> keylterator = selectedKeys.iterator();

while(keylterator.hasNext()) {

SelectionKey key = keylterator.next();

if(key.isAcceptable()) {
SocketChannel socketChannel = ((ServerSocketChannel)key.channel()).accept();
socketChannel.configureBlocking(false);
socketChannel.register(selector,SelectionKey.OP_READ);
System.out.printIn("receive a connection from client");

} else if (key.isReadable()) {
SocketChannel socketChannel = (SocketChannel)key.channel();
System.out.printin(NioCommonUtil.readFromChannel(socketChannel));
key.interestOps(SelectionKey.OP_WRITE);

} else if (key.isWritable()) {
SocketChannel socketChannel = (SocketChannel)key.channel();
NioCommonUtil.writeToChannel("this is from server : hello client",socketChannel

key.interestOps(SelectionKey.OP_READ);

}
}

selectedKeys.clear();
}
}
}

Reactorf&s,
FFJava NIO, HiTATLUEEReactortEI RS HA. SEMIIMEER. TXaTASEHIOREA:

Znetty. redisZFEREEAAIReactortRT, XTIFNNGMRHESLAZIORIUHHE, 5| \ReactortEz{
FEReactortZTlAYEIL. FRY, FAMEFIAIava I0FJava NIOMEKAIAPIERMEXMAAS.

ZHAYS LR

TEEFRIMNSEIRIZET, ERSRSREAE TR — MER TR ITR ORERER. S3RKE—D
R, HNMERLIE— MR, B SARRIRIRSS,
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T X >

andler

ler = —

public class BlOServer {
public static void main(String[] args) throws IOException {
ServerSocket serverSocket = new ServerSocket(8080);
while (true){
Socket socket = serverSocket.accept();
new Handler(socket).start();
}
}
}

public class Handler extends Thread {
private Socket socket;

public Handler(Socket socket) {
this.socket = socket;

}

public void readData() {
//MsocketiENEUE, BrRIRe=EZE
}

public void decode(){
/1735
}

public void process() {
/IS5 EIE R
}

public void encode(){
/RIS TIRAD
}

public void sendResult() {
//iBidsocket@lclientis &1 RADEHILE
}

@Override

public void run() {
readData();
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decode();
process();
encode();
sendResult();

}
}

XM —NERXIN—PMAZRISAERE, BARIEEE,. ERAEERINE (ENEAEEET AR
fthei2) AR, (BERXFMREIERLITRA:

o RIFTECE. [, TIHREAZRT, EBFEFTH
o BMLIZEE I REEBEISERSE SEIRAIAT, —BERMEXR, RRMESTRITE

ReactortezlFessi5ell 7 RS EARR AR, FIRIRRIFHINNEFAHIZAR. Reactortzliy
ERE, SINIMERTCRE. BEAE. EISSFEM, FRESKEARAIZEHITAHIE. £Rea
tortRz\h, FEMHE:

e Dispatcher EFABEARBRIHandler, &% EZE
e Handler fASEIERIER:. EEEUE. R0, IR, w3, RXERFZE

EaFEReactoriERt,

BffEReactortEs,, BIEMIFERE—INEIE, Z&ESHE=E£EMIDispatcherflHandlerf9T{E.

e —e

. (’ Reactor %_xaw

dlspatch o _——
@codé compe *’e%d% Ceend)

adj) (f:i o@ @mpute encoﬂ} L\SEI‘ICL
I (ﬁeco@ @mpu\e (encodé sen d)

/

public class SingleThreadReactorServer {
public static void main(String[] args) throws IOException {

ServerSocketChannel serverSocketChannel = ServerSocketChannel.open();
serverSocketChannel.socket().bind(new InetSocketAddress(8080));
serverSocketChannel.configureBlocking(false);
Selector selector = Selector.open();
serverSocketChannel.register(selector, SelectionKey.OP _ACCEPT);
while (true) {

int num = selector.select();

if (num <= 0) {

continue;

}
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Set<SelectionKey> selectionKeySet = selector.selectedKeys();
for (SelectionKey selectionKey : selectionKeySet) {
dispatch(selectionKey);

selectionKeySet.clear();

}
}

public static void dispatch(SelectionKey selectionKey) throws IOException {
if (selectionKey.isValid() && selectionKey.isAcceptable()) {
new ReactorAcceptor(selectionKey).run();
} else if (selectionKey.isValid() && selectionKey.isReadable()) {
((Thread) selectionKey.attachment()).run();
} else if (selectionKey.isValid() && selectionKey.isWritable()) {
((Thread) selectionKey.attachment()).run();
}else {
selectionKey.channel().close();
}

}
}

public class ReactorAcceptor extends Thread {
SelectionKey selectionKey;

public ReactorAcceptor(SelectionKey selectionKey) {
this.selectionKey = selectionKey;

}

@Override
public void run() {
try {
ServerSocketChannel serverSocketChannel = (ServerSocketChannel) this.selectionKey.
hannel();
SocketChannel socketChannel = serverSocketChannel.accept();
socketChannel.configureBlocking(false);
SelectionKey key = socketChannel.register(selectionKey.selector(),SelectionKey.OP_RE
D);
key.attach(new ReactorHandler(key));
} catch (IOException e) {

}
}
}

public class ReactorHandler extends Thread {
private SelectionKey selectionKey;

public ReactorHandler(SelectionKey selectionKey) {
this.selectionKey = selectionKey;

}

JEZ5%E: M Java NIO 2l Reactor &=,


https://ld246.com/article/1569163003025

public void readData() {
// RS
}

public void decode() {
/1735
}

public void process() {
/IS5 EIE R
}

public boolean hasReceivedCompleteMsg(){
/AR T BEWEI—NTERIEURE
return true;

}

@Override
public void run() {
readData();
if (hasReceivedCompleteMsg()){
decode();
process();
this.selectionKey.interestOps(SelectionKey.OP_READ);
this.selectionKey.attach(new Sender(selectionKey));

}
}

public static class Sender extends Thread{

private SelectionKey selectionKey;

public Sender(SelectionKey selectionKey) {
this.selectionKey = selectionKey;
}

public void encode(){

}
public void send(){

}

public boolean hasFinishResultSending(){
/[REERRDEHEE KX
return true;

}

@Override
public void run() {
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encode();
send();
if (hasFinishResultSending()){
o //EIERXTEE R, RREIRITENESG, FHA TR, B, LE, wE. 5
EADE
this.selectionKey.interestOps(SelectionKey.OP_READ);
this.selectionKey.attach(new ReactorHandler(selectionKey));
}
}
}
}

Z&1ZIReactoriER,

TR FERIReactortRT, ATENMNIERE— MR, FrlAERKHandlerf9dl 54N RE 18RS
E%fgﬁk BNESHREANSKCEARARE, EIWXERILASGHHandler, AERERLZAZEIRAE
FEE.

Reactor

send

ﬁi@:) worker
¥<_ @ @m-?} threads
" dacoie Gompie rcads

queued tasks
public class ReactorHandlerV2 extends Thread {
//GIE—NEFE, BATFMIEERENSSZE
private static final ExecutorService EXECUTOR_SERVICE = new ThreadPoolExecutor(5,10,30,
TimeUnit. SECONDS,new LinkedBlockingDeque<>());

//ERSAES
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@Override
public void run() {
readData();
if (hasReceivedCompleteMsg()){
EXECUTOR_SERVICE.submit(()->{
decode();
process();

D;
this.selectionKey.interestOps(SelectionKey.OP_READ);

this.selectionKey.attach(new Sender(selectionKey));

}
}
}

FNZEiERIReactorfRzl,

EEMJCI‘I‘gm BEARFEEZCPUZZINEE, AT RAOFBITENI4EE, TLAH—LFBiEReactortbikx
HFERS : — 4 FEReactorf1ZZ NMReactor, He, FReactorfaZslmEsz, MReactorfa=iEEy/

IR, ﬁ%ﬁii&?&ﬁﬂ%ﬁi@%‘ Z
Bav—mE, linuxxzghE N SelectorBHAE R TREEMIF1024SocketChannel, FMReactorm]
EeIFagSocketChannelgg/N24,

(air;actor

e v
P A
..'/’:__ / ’,-j / A

Py e T
- N/ / \ \(send)
& }\ read/. / / \ A

subReactor

— _— worker
—— threads

(/ ( ecod} @mp@ <ncod}
queued tasks

public class ReactorAcceptorV2 extends Thread {
/**
B FReactor&Bxgfii—FSelector
*/

Selector subSelectors|];
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int index = 0;

@Override

public void run() {

try {

ServerSocketChannel serverSocketChannel = (ServerSocketChannel) this.selectionKey.

hannel();
SocketChannel socketChannel = serverSocketChannel.accept();
socketChannel.configureBlocking(false);

//EiERYEFReactorshifNSocketChannel
Selector selector = subSelectors[index];
SelectionKey key = socketChannel.register(selector,SelectionKey.OP_READ);
key.attach(new ReactorHandler(key));
index = (index + 1) % subSelectors.length;

} catch (IOException e) {

}

}
}

i AXRIEXARBAILIERGIthub
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