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® RFEEPUT —BFPMAAD, TSR CRIELEE, Rardt NIHIZRRAS, 553
PAF T FPBL, A BRIk EIZT .

®  ZRFEPUT T /X R wait() /77, BEABHIERDS, HASRIHMBFEPAT T4
% notify()ak notify AN J7i%, 7 Al Rk H Mg .
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5T

DA b TTAET At n] Lz F BIAR 55 s i v, IR 55 as iy R 75 22— N ZRRE R RB R IR 17 7
W PR . BRI AN P RIE B, DA IR) AN P RIR A S O o IS5 2R I Ak
BT
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4.2 java.nio ) B

java.nio ELFRHE T CRFAERHZEEE 1S, R EAFE:

® ServerSocketChannel: ServerSocket 11X, CRFBHZE@E (S SEFH RIS .

® SocketChannel: Socket )&, SCRFPHZEE (S 5 ARRH 2@ (5

®  Selector: 4 ServerSocketChannel M #= 42 UE 4% 4%, N SocketChannel i %%
kst o4 5 e F

® SelectionKey: {3 ServerSocketChannel UL & SocketChannel 1] Selector 3 fift =14 (1)
AW . 24— SelectionKey X %47 T Selector X4 [f] selected-keys £ &7, &R
5ix A~ SelectionKey Xt G AH< ISR ET o

ServerSocketChannel DA% SocketChannel #i/& SelectableChannel 1725, ZILI& 4-3.
SelectableChannel 24 DL H 2R # G 24T Selector SR MBI BE R A — Lo Fifk, X
Foid FE AR T AR AR

<<Interfaces==
Channel
/ ‘C\
! <<|nterface ==
SeectableChanrel ByteChanrel

| 5 ervers ncketCharne | [ Socketcramel |
[ | [ |

4-3  SelectableChannel 8 % H 7251 254E K

ServerSocketChannel [1] Selector J3 M IGE Ll 4 FAF ARSI R

SelectionKey key=
serverSocketChannel.register (selector, SelectionKey.OP_ ACCEPT) ;

SelectionKey 51— SeFp A B RN F A, ServerSocketChannel HnlGE &4 —Fh
-
® SelectionKey.OP_ACCEPT: #ZfUEEM L H, RnEbfH T M PiERE, Ik
5545 P DA AN R

SocketChannel 7] g & AL DL =g f
®  SelectionKey.OP_CONNECT: #E#H4E F/f, RnE T S5REHIEECEE T

[pasp
® SelectionKey.OP_READ: iLiteh Fif, KA OEA 17l sesids, Pk
ITEHRAET

®  SelectionKey.OP_WRITE: Saigisft, R Ll bins 2dE 1.

SocketChannel $2 it | HSCF1 A X HHs 1) 7772
® read(ByteBuffer buffer): Ui, HUEAEREIZSEIE € 1) ByteBuffer .
® write(ByteBuffer buffer): #Z%fE 2 1) ByteBuffer 1 ¥ 5ds ik h 2 .

ByteBuffer £/ 7122 [X, SocketChannel 1] read()F1! write() 5 12 4R > E: )\ ByteBuffer .
ByteBuffer 284k & T Buffer 25. ByteBuffer A7 2T, A TIENTEHNFERFE, &
FE 3 Charset 25, Charset AR /i, Bt 70T WL 7R/ 5 (R i)
AHE AR B 3o (Rt sE 7.



T LD B4 Buffer. Charset. SelectableChannel . ServerSocketChannel .
SocketChannel. Selector A1 SelectionKey [ FH¥Z: WS 1522 515 B 1% S8 288 (1) F V6 R g,
ATV AN L 1) 4.3 717, B4R anfa] X Le k61 & EchoServer il 45 #3217 -

421 ZZMIX Buffer

By N A AT PSRBT (B o S0 X AN 7 T i 1/0 48RRI R0 «

® U/ SEBR B E O

®  ZEih IXAERIEM B BCNAE, IXBNAF XSk — EACE L, IXR] AR 375 73 B A [e]
AT A A7 XA ) K

IH /O 28FE (XM javaio ) H [ BufferedinputStream. BufferedOutputStream .
BufferedReader £l BufferedWriter 7£ H: Szl th #iz F 7 220X . java.nio /A JF T Buffer API,
1§73 Java 727 ] LA E A5 I RS X . 1 4-4 SR T Buffer 2510 2 IREEH .

Buffer ByteBuffer —.—.4.—.—._._. MappedByteBuffer
CharBuffer
DoubleBuffer
FloatBuffer
IntBuffer
LongBuffer
ShortBuffer

4-4 Buffer J51)JZ IR G514

BT M2 b X #8A LL R @

® K (capacity): FoRNiZZEM XA DURAF L DHdE .

® LR imit): FORGEMXIIHATL AL, AR X A AR R I X S TS
. WRBRZ AT MBS ), X AR TP X EM . i, e ER 100 1Zt
X &I 7R, BEREFAEERHZMXE, OO/ 10 NS S AN g2 h X
HMALE 0 3 10 X, XA DOBARER 2 10, X PR A Reisz i BN 11 3
99 MJFE S MIEHE T . IR — N EMEE, AMNIZKTRR.

® {7 (position): FRIRZZMIX H T — LS B GMIN B, BIRES Z0 X EdER,
DA LA, N — RIS B EUE RS o7 B — N RGO, AN AZ K TR

ik 4-5 i, DLE=ANEIERIR RN BE>=RR>=A1E>=0

< sE
BIE | o IR

‘- &E

45 WX =A Y
SRR IX AR T TR PL R AR R T ik
® clear(): EMRBARE, FHIEMEBNO.
o flip(): MR E NAE, HIEMIE BN 0.
® rewind(): AHCERIR, HAIE®RA 0.

Buffer 25/ remaining() /7 71R [RIZ2 i X B R A5 &, HUES TIRBR-A2E . Buffer 281
compact() J7 VM B2 X Y M 0 B4 1147 B position IR ZE, ARG IEM 4RI E position 3|



AZBE limit (1) 9 2585 DUE 0 21 limit-position XA, #7147 E position AR limit 1FHUE
WAL, 2 LK 4-6.

capacity capactity limit
16 limit
10 position
>< buffer.compact(); L6 position
Ll
0 1]

4-6  Buffer 2511 compact()[11EH

java.nio.Buffer 252 — MR, ARSI, HLF 8 MEMAKIIZMIXIE, Hrfdk
A X 2 ByteBuffer, ‘EAFMUIMEHE .ot FT. ByteBuffer 53 A ML AT IE
Tiik, AHZIRME T AN 3RS ByteBuffer SEGIKIEHAS T J7ik:
® allocate(int capacity): i [a]—~> ByteBuffer %I %, 2% capacity 1§ & Z21f X & & .
® directAllocate(int capacity): iR [a]—-> ByteBuffer %} %, %[ capacity f& & 22 [X [
B ZHEIREIZMXHONEEZEMNIX, ©59EE RS B sg,
DR b gt — 42 i 11O #RAE B FE . H2 I B i X I R IR K, PR R
BEZMX BRI HKIAFE, S RESFHERN, AMHXMZEMX.

K% boolean 541 DA, A3 AR Y A 08 L 1) 22 X 2, £ 4% CharBuffer. DoubleBuffer.
FloatBuffer. IntBuffer. LongBuffer f1 ShortBuffer. iX LN X EEA —ANGEALIR A H &
SEBI R T 77k allocate(int capacity). £ CharBuffer =77 i) B8 5.0 N 757, 1E
DoubleBuffer ' 77 i 1] £t 4 82 5¢ A double %t ¥, DL K. & —F X £
MappedByteBuffer, ‘& /& ByteBuffer {1725, MappedByteBuffer G553 22 [X A1 ST 14 1) FA
X 3o B b

i BAR SR ph X SRR AL 7155 G2 X IR 7 1k

® get(): AHNTIE. MG IX B RTAL B I — AN e EdE, e EIEALE M 1.

® get(intindex): ZEXfiE., MZH index 15 7E A7 B S EL— > B4 I K KA o

® put(RICEIERM data): MXTE. MEMXEUETM ES A N R, 5

SEIETEALE N 1.
® put(int index, FAITEIEZA data): LANFE . [AIBEL index 5 E MM B H N — T
TCIEHE -

ByteBuffer A A LASZHUIIE N — BG4, I8 n] LIS N int. char, float
H1 double S5 FEASSAY () HHE, -
® getint()
getint(int index)
putint(int value)
putint(int index, int value)
getChar()
getChar(int index)
putChar(char value)
® putChar(int index, char value)

PA_EA index Z A AL HAT AL BRI ANZHE, FOVAXT RS . 4F index 2
B ITE AL index Z 845 5€ AL B I AN B, POV S



ByteBuffer JSit 42 Mt 1 F 3RS L it XA B9 7%, Biltn:
® ShortBuffer asShortBuffer()

® CharBuffer asCharBuffer()

® IntBuffer asIntBuffer()

® FloatBuffer asFloatBuffer()

40 LN FE A RS 3R EL ByteBuffer ) CharBuffer 22 X 41L& -
CharBuffer charBuffer=byteBuffer.asCharBuffer();

Lk CharBuffer ¥ I F1JiC)Z ByteBuffer Ht =2 [F£E 54 , 1224 CharBuffer #EI%iE ,
2 R WL 2% Z ByteBuffer . A1, CharBuffer 41 [ FlJiSJZ ByteBuffer 45 % F 57 147 & position.
HZBR limit F1%5 5 capacity J& 1% .
422 FFR4hY Charset

java.nio.Charset 2[R &EAN SEFARTR RS E ) PR DR . Wil 4-7 fow, 0559 815
A TR B AR RR RS s TR R o 75 PP B B AR A S A

s

\d

FHES b d=)

A

PR

4-7 G SR

Charset ZRE2 4L 1wt 5 0t (1) 751 :

® ByteBuffer encode(String str): %24y str & & (745 8 HEAT IR AY, IEERI T T
FIFEAE — ByteBuffer Xt 4rf, Il Hak[E.

® ByteBuffer encode(CharBuffer ch): %F 244 cb $i & [ FRF2& 1 X o B 47 EAT G
AR5 A AE— > ByteBuffer x5, JFH IR

® CharBuffer decode(ByteBuffer bb): %JZ:%i bb fi& 2 ) ByteBuffer #1575 /3 51|47
fRts, FEAS R 077 FIAFIAE—AS CharBuffer Xt %, FRKG IR

Charset 2514 forName(String encode) /7 7% [a]— Charset %f %, ‘8% Z41 encode
faE w2 . I L AR A T — MR “GBK” 4[] Charset Xf 4:

Charset charset=Charset.forName ("GBK") ;

Charset Z8itH —/NERA 7L defaultCharset(), ‘& 3% [AI4C R AT 4 BRI T4 S i 1)
Charset X} % .

4.2.3 @& Channel

iHIE Channel HISRIERZEM X 5HHHIE s (RIEEE H 93D . ik 4-8 s, £
PRI B e I TE RE G X, S X ) a4 I TE BA B .

HAER e iR : 5

4-8 IEIEMIEH



4-9 R 7 Channel f) = ZRE5H o

<<Interface>>
Channel
[ —~—
<<Interface>> T <<Interface>>
ReadableByteChannel WritableByteChannel
4 \
<<lInterface>> <<Interface>> <<Interface>>

ScatteringByteChannel ByteChannel GatheringByteChannel

A% T

/

SelectableChannel
NN

ServerSocketChannel SocketChannel

/
/

|| FileChannel

& 4-9 Channel K322 R4

java.nio.channels.Channel #2171 R & B3 T AN Tk

® close(): JKMiMiE.

® isOpen(): FIWHEIE &G4,

IWIEEQVREN BT, —HOCHIEIE, MARERIT I E.

Channel 2 1) P54 5% B 2L 1 F-#2 11 & ReadableByteChannel 1 WritableByteChannel .
ReadableByteChannel # L1 B T read(ByteBuffer dst) /512, %57 AR EHE A\ 52
H46 52 1) ByteBuffer 22 [X H . WritableByteChannel #1775 8 T write(ByteBuffer src) /7%,
ZIT RS AR E M) ByteBuffer 22 X it 4 5 B4 rh . & 4-10 %75 1 Channel 5
Buffer HJ2% % . ByteChannel # M2 —/MEF# O, EY T ReadableByteChannel #lI
WritableByteChannel #2271, [l &) i 37 457152 5 #4

ReadableByteChannel
ByteBuffer [ IR

A 4

WritableByteChannel

4-10 Channel 5 Buffer f5¢ &

ScatteringByteChannel #2214 £ T ReadableByteChannel #2111, o4 St sz B s . 7
B B R FR N AR R RE S e 2 N R X . ScatteringByteChannel 2 1175 B 1
read(ByteBuffer[] dsts) 7772, 1% /5 154 M B HE 5 152 B A B4 A V3 E 78 21 5 3046 5 1Y) ByteBuffer
B % ByteBuffer 1. GatheringByteChannel #1019 & 1 WritableByteChannel 11, 7
VRS Nl . b B AN B — 1B BB RAERIE 2 N X RS 21841 .
GatheringByteChannel #1117 8] 1 write(ByteBuffer[] srcs) /71, 1% J7 AKX IE S H48 2 1)
ByteBuffer #2H i) 451~ ByteBuffer H1 £ 4 5 R . 73 BOsL ORI 46 b 5 Hidls Re g itk — b
& i N PR A P T

FileChannel 2572 Channel #:OMsEEiE, KR N5 CHAHERIBEIE ., 1ZKL0 T



ByteChannel. ScatteringByteChannel i GatheringByteChannel #111, SZHFif#R/E. SH#AE.
HOREME T 5 ER(E. FileChannel JREHIRMLAIT MG ITE, KL HEF A RE
new 5 A R MJIE ' 1 SEH . ANid, #E FilelnputStream. FileOutputStream Al RandomAccessFile
F it 7 getChannel()/77%, %7 [FIAH M FileChannel % 4 .

SelectableChannel & —FliiiE, BAMMSCREAZER) 1O #1E, ESCHFFAEIHZEM 1/0 #:
{E. SelectableChannel f#~F2&: ServerSocketChannel #1 SocketChannel. SocketChannel
SZPL T ByteChannel #10, E A read(ByteBuffer dst) 1 write(ByteBuffer src) /7% .

4.2.4 SelectableChannel 2%

SelectableChannel J& —# S #EFHZE 1/0 FIERHZE 1/O HMEIE . fEAREPHZEMRATT, EH

PE A2 FH%E, - H SelectableChannel 7] LAl Selector v szl 4 fl 5 i 46 55 %144, Selector
T i s S, SR FAERAER, g 4E TiemdF 1, SelectableChannel i 7] LA

ITELHRAE T o

SelectableChannel /)32 57500 R

® public SelectableChannel configureBlocking(boolean block) throws IOException

24 block 9 true, FR4T SelectableChannel ¥ AP ZERE R, WIS HON false, Fin
8 SelectableChannel 4 EPH 2/ 0. BRINEHL T, SelectableChannel K FHZER . %77
%1% [A] SelectableChannel X R A G115, #H24T “return this”.

SelectableChannel 1] isBlocking() /7 7%:J/ 81 SelectableChannel 52 75 4k F-PHZEAR S, 4 iR
5] true, FonAbTRHZERE, & NFoRae T IR 2R A

® public SelectionKey register(Selector sel,int ops)throws ClosedChannelException
® public SelectionKey register(Selector sel,int ops,Object attachment)

throws ClosedChannelException
DA AN 72 ) Selector { MR, 514 BA R socketChannel (SelectableChannel ft—
AT 1a] Selector VE LS FI S 4 AT
SelectionKey key=socketChannel.register (selector,
SelectionKey.OP READ |SelectionKey.OP WRITE) ;

register() /7 i%i& [1]—A> SelectionKey X%, SelectionKey JREREZHIEM IFHME. 56—
A register() /77238 — > Object 2824 ()24 attachment, ‘& A4 SelectionKey %Hﬂéﬁ/\ﬁﬁ
PE, SEGEMFE R AR, FTEABZFEIR, ATRAM SelectionKey HHERIFX AN, %K
PERT FRAL & S5 A HX AN FAF GG R . DU X B 2 S50 1
MyHandler handler=new MyHandler (); //f3idHEEFRIXNS

SelectionKey key=socketChannel.register (selector,
SelectionKey.OP READ| SelectionKey.OP WRITE, handler);

HHF-

SelectionKey key=socketChannel.register (selector,
SelectionKey.OP READ| SelectionKey.OP WRITE) ;

MyHandler handler=new MyHandler () ;

key.attach (handler); //A SelectionKey KEA—AFHfF

4.2.5 ServerSocketChannel 2%

ServerSocketChannel M SelectableChannel H4k7& |~ configureBlocking()F! register() /5 7%
ServerSocketChannel /& ServerSocket &R, 0 HA 7ot P& accept() /7%



ServerSocketChannel F£7%f public KA FIMIE %, IUETERIFRS 1 open() Rl
ServerSocketChannel %} 4t. %4> ServerSocketChannel %} % #5—/> ServerSocket Xf % <k .
ServerSocketChannel [] socket() /7721 [0l 5 & SCHK 1) ServerSocket Xf 5. Al L 77 A
IR 55 43 FE G0 52 B — A A Hbgg 2

serverSocketChannel.socket () .bind (port) ;

ServerSocketChannel #3271 R .

® public static ServerSocketChannel open()throws IOException
X5 ServerSocketChannel ZE[FEA T.) 773, Eik[El—4> ServerSocketChannel X % .

AN REA SEFAM S O F05E, IF HAL T PR

® public SocketChannel accept()throws IOException

MBI T ServerSocket ] accept() 771k, FHTHE iR, Wi ServerSocketChannel
AbFHEPHFERE S, M3 % P IEREN, 207V RIIR [E] null, WisR ServerSocketChannel 4t
JEPHZERI, MRARFEEN, e —HEE L, HIFRIEERRS, SEHRT
IOException.

RIS, 1ZJ77R A1) SocketChannel Xf G At TRHZERS, a1 B4 e SOk
PHEERES, DAZiPAT LA RS

socketChannel.configureBlocking (false) ;

® public final int validOps()
iR [n]  ServerSocketChannel Ff g& 7= £ M F 4, X 4~ ¥k & 2 R H
SelectionKey.OP_ACCEPT,

® public ServerSocket socket()
iR [7] 5 ServerSocketChannel S<EXHT ServerSocket %% . 434> ServerSocketChannel %} %

#5—/~ ServerSocket % % HE .
4.2.6 SocketChannel 2&

SocketChannel 7] & 1F & Socket 1% 135, {HE Lk Socket EL A5 5 £ 1 T A - SocketChannel
AMYM SelectableChannel 52254k 7& T configureBlocking()fll register() /73, 1 HS28L T
ByteChannel 3% 111, Rtk B A FH 1152 5 3035 1) read (ByteBuffer dst)#11 write(ByteBuffer src) /772,
SocketChannel ¥4 public 2K M ik, A0 M E A 5% open() Sk i 2
SocketChannel %% .

SocketChannel [ E 7 7501F o

® public static SocketChannel open() throws IOException

® public static SocketChannel open(SocketAddress remote) throws IOException

SocketChannel (1) 1. 7772 open() 1 91 fill & SocketChannel X 5, 28 ANy 41
TR S S I R R 55 A e e . FEPHZERR N CL SRR 2880, 28 A open() T A A
ANFE AT N, 1X 5 SocketChannel 2511 connect() /7EJ5MEL, 2 LAY connect() V&I 2H .

PAF P BA RS S S5 (1) -

SocketChannle socketChannel= SocketChannel.open () ;

channel.connect (remote); //remote AN SocketAddress ZHY

T



//remote N SocketAddress K#!

SocketChannle socketChannel = SocketChannel.open (remote) ;

A ERE, open() /7R [ SocketChannel Xf %4t TPHIER R, B A BT
AR ZERE R, AT L R ARES .

socketChannel.configureBlocking (false) ;

® public final int validOps()
i%[7] SocketChannel JT g™ A= B F:,  IXANT7 i e iR [l B A -

SelectionKey.OP CONNECT | SelectionKey.OP READ | SelectionKey.OP WRITE

® public Socket socket()
i& [A] 51X 4™ SocketChannel S<EX 1) Socket XF % . 551> SocketChannel F % #55 —4 Socket

xR KK o

® public boolean isConnected()
FIBTECSZE Socket s 7 LA ER L T I fRIEHE .

® public boolean isConnectionPending()

FIWT R IEE AT IR . B e BB E CE T, (HIEBA e, MERIA] true,
IR [A] false. WELZTE, MIKZE Socket & A MAERE, B#H C&EEMT), Z%EHS
2R [7] false.

® public boolean connect(SocketAddress remote)throws IOException

i JEE /2 Socket A7 IREIESRE. 24 SocketChannel 4t F-AEFH ZERE, 37 BIERE LT,
I EIR I true, UURASRESLBERE T, ZJ5iEIR A false, RISy )LosZiiE i
finishConnect() /7 1K 58 %2 . 24 SocketChannel 4b-F-FHZERE, G r BIERE KT, %77
EIRE] true, WIERANRESLEDIER LT, Wt NFHIERAS, BHRDEEY), 3035 B 10 7.

® public boolean finishConnect()throws IOException

W e BOE R A IR S5 2 13 . ZEAEFHZERT, @SR A SocketChannel 1)
connect() /7146, £ finishConnect() 777245 5K . 4n % finishConnect() /7 7k A 5 i+,
BE AR I T 2 B ERE & 8, N finishConnect() /7 VESZENIR[A] true. 0 B i E#1E
EA TR, WISZENIRIA] false. W FGERARAE IS R H RN WP AR 1/0 7 .

FERLZERLUT, WRIERAR AR BA T, W HENLZEIRGS, BRERE, B
/O S

® public int read(ByteBuffer dst)throws IOException

M Channel Fise N3 771, fEENIHFEIZE45 € 1 ByteBuffer . € AT read()
J7 kAT, ByteBuffer [UALE N p, FIAKEN r, r 2T dstremaining() /77 MR EME .. FE
read() 77 VESLFR FIRN T n ANFAT, B4 0<=n<=r. read()J7vEIRIAIE, Z3 dst 5
ByteBuffer ()7 B AL p+n, WRIRCRFFAAL, 2 W& 4-11,

capacity capacity

----- limit F----1 limit
T P
{ {-] .
P socketChannel read(ByteBuffer dst)

Ll

K 4-11 read() HiEEA n ASFY



FEPHZERLCT, read() 7B S HUEE] r AT, WEREAR DAL r AT, BEEA
PHZEIRAS, HEBREA T r AT, s EE AR, BEEMBLT /0 S .

FEARBHZERS , read() /7 ik AT HELE B 2 D K it 3 22 DB I SR« read () 5 A 52K
RTIEE TR AT, A ATREAN A r AT, BEEDN 0T, read() A G SL R AL,
A SAFRIEEE T r A5 R A

read() /7 23R Bl S PR B AR T H, A ATREY 0. WERIR[A]-1, AR E®) TR
KEE.

® public int write(ByteBuffer src)throws IOException

24 src ¥R ByteBuffer 115 E] Channel H. BEHAT write() /77 HT,
ByteBuffer {7 & A p, FIREFEEN T, r T src.remaining() 5 &R FME . BUE write() 51k
Szfr ERpEE S E T on ANE, B4 0<=n<=r.write() /7 72R [9 5 , 23 sre 51 i) ByteBuffer
AL EAR A prn, IRIRIRFEAAE, 20K 4-12.

capacity capacity

p

limit limit
r T
{ [-Jn
P socketChannel write(ByteBuffer src)

>

K 4-12  write()7iE it n A7

FEFHZERET, write) ik MU ¢ AT, WRIRR 2% 2z ok XA REA AN
rANTA, BB PHIRRES, BRI T e AT, BEE LT 10 R
FEARPHIERE T, write() /5 vA AT REda th 22 /> Bttt 2 DBl 1 IR U, A7 AT REAS A2
rANFER, BN 0 AN, write() VA RURSERTR B, AN SRR ¢ AN R A
write() /5 5 1R [0 SE B 4t (197455, AT RTREN 0.

4.2.7 Selector &

H B ServerSocketChannel LA SocketChannel [t Selector y3: M T 4% & i 14, Selector
PR S R4 . SelectableChannel [ register() 5 i SrvE M4, %7 1%3R |
—A™ SelectionKey Xt %, ZX} G H T FREZX Lyl M FAF AR . — > Selector X %2>
f08& =R () SelectionKey A
® all-keys ££5: 4HETHTA A Selector 7M1 SelectionKey (144, Selector (1 keys()
FEIRENZEA

® selected-keys £E4r: MICHF L4 Selector fili 3K 1) SelectionKey 44 . Selector
i) selectedKeys() /5 15 IR [FHZ &4 o

® cancelled-keys #4: CAMBUN I SelectionKey %4 . Selector ¥A 2L )X

MK %,
DA B S —RORNSE = PR AR 20— ISR S I T4 . X T —/NBTEE Selector X5, B
FRESH N,

AT SelectableChannel [¥] register() /7%, % J73d 1> SelectionKey, FHEE A
FI| Selector [ all-keys £5H .

WK M T 5 SelectionKey X % <EL[#) Channel %1%, & T SelectionKey Xf 41
cancel() 77 7%, X4~ SelectionKey Xt G 22 #% I A F cancelled-keys &1, FRxA
SelectionKey % R COAEWHH, FEFET N —IRAT Selector ) select() iR, i HUH 1)
SelectionKey Xt 44 MATA HIE S (BHE all-keys 4. selected-keys ££4 1 cancelled-keys



£E5) M.

TEPAT Selector ¥ select() /7 iART, ifikY SelectionKey MM FHMRKAET, XA
SelectionKey i # I A £ selected-keys £ &5 . FEF EHH A selected-keys 44 [ remove()
Jiik, BCE TR A ER Iterator ) remove() 7%, # AT LA selected-keys £& & HMH R — A
SelectionKey X} % .

FEFPAS fo v B $e0d 3 45 682 1Y) remove() 77 728 B all-keys & HH 1 SelectionKey % % .
WRFEFREIX A M, 842 538 UnsupportedOperationException.
Selector 2R\ EZ LW .

® public static Selector open()throws I0Exception
X Selector [M#FaS 1. J7i%, Al — Selector X 4.

® public boolean isOpen()
FIWr Selector /& 153 4bT-4THHIRES - Selector X R G & J5 it Ak THTHHIRES, 24 A T Selector
PRI close() /7%, ERHEAN R AIRE .

® public Set<SelectionKey> keys()
|7 Selector (¥ all-keys %25, ‘B 1 i 5 Selector KXY SelectionKey % 5% .

® public int selectNow()throws IOException
IR [l AR SR A C 2 K AE Y SelectionKey % RIELH o 27712k FARBRZE M TAE 720, &
[ M RTAH S AE B4 KA SelectionKey SR I H, WREF, wiarBliRE 0.

® public int select()throws IOException
® public int select(long timeout)throws I0Exception

IR [FIAHDE S A L& R AE 1) SelectionKey Xt RS H o %77 R B ZE I TAE 75K, k1A
FHRHAF D& K E ) SelectionKey AT RIIEH , W —MEA, widt NFHIERES, HEIH
WL RGOl —, miex A select() 7%k [al:

(1) ZE/A A SelectionKey [FAH A O KA.

(2) HAZFEIHAH T Selector [ wakeup()/7i%, FEHAT select() /726 F2E 37 BRI A
select() 77 ¥ H iR Al

(3) HRTIAT select() 57k K L R ol oA 2 7% T

(4) #BH 7245 0E) . 1% A i1 select(long timeout) 77 ¥ HIZ 4k timeout ¥ E, FAf7 Ny
Z. RSP, o IEEIRE, (EASI RN 25 R TR R A S50
select() /7%, A4 KTLALHN, XEWREPAT select() LR NFHIERA G, Kix
AN DRI A A 1 o

® public Selector wakeup()

M AT Selector [ select() /7% (H[FIFEIE A T select(long timeout) 777%) HIZkFE. 4
A A AT Selector XF ) wakeup() 75, W1 REFE B IEESAT A —> Selector Xf 1)
select()77¥%, B#HEAE B i —2 L PATIXA Selector XT 41 select() /7%, WA ZAE B 7
PAT select() 770, 23R select() 77 vk [A], AN 24 FH2E . (R N2k FE B CL44E select()
T e 7, WL ZIBMEE, M select() 7572k (Al

wakeup() /775 R REMEEE AT select() /T VAR ZE B —ik. WIIRZAE B FEHUAT select() 7%
BB RBE S, LASFEHAT select()75ik, MM IHHIEBHZE 77 X TAE, BRAELRE A FRXIAH
Selector %} 1) wakeup() 7772

® public void close()throws IOException
4 Selector., WA HAth 28 F2 IEFATIX AN Selector [ select() /5% HAL T FHIEIRZS,



A IR FEL LI [A] . close() /5 i f#i 15 Selector /&5 F T RIRASH R, i 5
Selector J<EL 1 SelectionKey # 4% HUH

4.2.8 SelectionKey 2%

ServerSocketChannel 2% SocketChannel i@ i register() /7 7% 1] Selector y3: it 441 , register()

J7 46— SelectionKey %%, X SelectionKey % % & F SR B ERVEM S A2F AR . 1E
SelectionKey X & (K45 % WI1F], Selector 2> —H Wi+ 5 SelectionKey X} G AH < (4, Wik
ERA, 2T SelectionKey XF 2N F selected-keys &4 . fELL I, SelectionKey
WFRERA, IXEMEE Selector FEHA S 155 E L 1 F44-

(1) T2 SelectionKey ) cancel() /772

(2) %M SelectionKey S<EE Channel.

(3) 5 SelectionKey SKEL[1 Selector #5%[4] .

£ SelectionKey H1iE LT PUFRFAE, 730 4 A int KRB H R KR

® SelectionKey.OP_ACCEPT: #ZSUEZ 4 Fith, RST8] 7% F g,
R 55 35 T AR SOX AN ERE T o W RAEN 16

®  SelectionKey.OP_CONNECT: HE#4 H/F, Rt SRS SHIER A T
B HEAEA 8.

® SelectionKey.OP_READ: it Hff, FondiEh Caf 1 alwesds, wl AT
AR T . WEMEA L.

® SelectionKey.OP_WRITE: Sgi$ M, FoncaraiESHE 7. HEEN
4,

DL b B ) o B AN R gk Ar,  PReT DU ke B ¢, SR e T T
ERMHA. — SelectionKey it G H AL & PR A T [ A«

® ITHEOEHEME: SelectionKey HIAT SN interestOps() /7 1R [ BT A 18 il
IZELE, B iR [B{E N SelectionKey.OP_WRITE | SelectionKey.OP_READ,
FoRIXA™ SelectionKey X 345 A 'S gl AT B . 52 BRI Selector Xf 542>
B o Wi X e B, 24385 SelectableChannel 1] register() /7 yEVE M S A5, 7] LAFE
ZHiEE SelectionKey BRI FA4, 1140 LA AR R BIHT & (1) SelectionKey %f
TR ML 25 AT B
SelectionKey key=socketChannel.register (selector,

SelectionKey.OP CONNECT | SelectionKey.OP READ) ;

SelectionKey )7 Z 4[] interestOps(int ops) 77 ¥ H T4 SelectionKey % G4 fin— AN &%
R FAE . B RS (E1S SelectionKey #9417 — AN B4R R S A«

key. interestOps (SelectionKey.OP WRITE) ;

® i KRAEMEM: SelectionKey [ readyOps() /7 i%iR Rl FT A B4 Kk A I FH4%,
W 2 IR [B1{E My SelectionKey.OP_WRITE | SelectionKey.OP_READ, #E/RiLmidh
MEMEFEHFCERE T, XREWHESZKEKM SocketChannel X 4] LAEAT 5L
TERSHEIET .

M7 —A> SelectableChannel (%% ServerSocketChannel #1 SocketChannel) f1]
register(selector, XXX) J5i%, 1% J7 1% 2> 137 SelectableChannel %t % . Selector X} %, DL X register()
JiE TR SelectionKey X G2 [H] I SCHAOC R, 2 W1 4-13. SelectionKey ) channel() 75
EIR 8] 5 K BEAY SelectableChannel %%, selector()/7¥2:3R 0] 5 & Sk ) Selector X 4t



Selector

1
0..n
SelectableChannel SelectionKey
AW
|
ServerSocketChannel SocketChannel

] 4-13  SelectionKey. Selector 5 SelectableChannel 2 [f] {55k 5% %
SelectionKey 7 = ZL 77501 .

® public SelectableChannel channel()
IR [\ 51X/~ SelectionKey X % KB SelectableChannel X 4 .

® public Selector selector()
iR 7] 53X SelectionKey % % S Hk ) Selector X % .

® public boolean isValid()

WX A SelectionKey #2157 4% . 24 SelectionKey % R 8 & 5 , ‘Bt — HAL T H RCRE .
WHRIAAH 7 Em cancel() 5%, B R T 5€ REXIF SelectableChannel 5% Selector X %,
B R AL

® public void cancel()

1§ SelectionKey Xf % 2%k, 1% 7130 SelectionKey X %N A 3| 5w KL Selector X %
] cancelled-keys £E& /. MFEJF T —IXKIAT Selector (1) select() 7720, Z ke
SelectionKey X % M Selector X 4 17) all-keys. selected-keys F1 cancelled-keys iX —A~4E4

® public int interestOps()
IR [A]iX AN SelectionKey Bk ) FHA: .

® public SelectionKey interestOps(int ops)
A SelectionKey 38 IES R KIS 4F . % 775R 91 2471 SelectionKey X & A & 115 F, #H
4T “return this”.

® public int readyOps()

IR |8l 2w 1 F AT

® public final boolean isReadable()

FIWr 5 2 KIKY SocketChannel IJEEEE 4 HF e A KA. ZIT RSN T
key.readyOps () & SelectionKey.OP _READ != 0

® public final boolean isWritable()
FI 5 2 SCHR Y SocketChannel 'St &t FAH R T CAE KA. ZITIEHEM T

key.readyOps () & SelectionKey.OP WRITE != 0

® public final boolean isConnectable()

Hr 5 2Z KK SocketChannel HIER M FAF &S O kA ZEEM T



k.readyOps () & SelectionKey.OP CONNECT != 0

® public final boolean isAcceptable()
FIWr 5 2 KK ServerSocketChannel FERISGERZ FAF R B CAKE . ZITEEN
T

k.readyOps () & SelectionKey.OP ACCEPT != 0

® public final Object attach(Object ob)

1 SelectionKey FHE— /M4 . — SelectionKey Xf % H fE S —4N Object 2874 () 44
WRZ R RZ 77, WRA G — N AES SelectionKey X % 5¢Hk. 1 SelectionKey X}
%) attachment() /775 AT 3RAGIX AN B4

® public final Object attachment()
IR [ 5 SelectionKey % % B B

4.2.9 Channels 2%

Channels 282 —AMEER T HIE, $R4E T#E S5& 5T /0 B9t Reader F1 Writer
A AT e e (R R s T 1

® ReadableByteChannel newChannel(InputStream in): % A i e i i .

® \WritableByteChannel newChannel(OutputStream out): i HH I 4% 4 bl 5 i 14

® InputStream newlnputStream(AsynchronousByteChannel ch): 525 i i 7 ¥ il A\
Wito

® InputStream newlnputStream(ReadableByteChannel ch): i3z & 4 4 A\ it -

® OutputStream newOutputStream(AsynchronousByteChannel ch): 5525 8 i 5% # il i
it

® OutputStream newOutputStream(WritableByteChannel ch) - & 3l i # ¥ i H U7 o

® Reader newReader(ReadableByteChannel ch, String csName): 1528 1 #% ¥ 1%
Reader. 2% csName 18 € 7/ 4ifid .

® Reader newReader(ReadableByteChannel ch, Charset charset): {238 1% %4 # i, Reader .
44 charset ¥ 2 F /il .

® Reader newReader(ReadableByteChannel ch, CharsetDecoder dec, int minBufferCap):
BLIEE K Reader. 244 dec 18 7€ FAFEISES . 24 minBufferCap 185& P #87
TWRMIX N

® \Writer newWriter(WritableByteChannel ch, String csName): 5 il i 4% 4 i Writer.
24 csName T8 & F1F 9 .

® Writer newWriter(WritableByteChannel ch, Charset charset): 5 i@ iE ¥4 ik Writer
ZH4 charset 18 & F 1 gmi5 .

® \Writer newWriter(WritableByteChannel ch, CharsetEncoder enc, int minBufferCap):
B R TE 45 i Writer. 240 enc 15 7€ Pt 2% . 240 minBufferCap fi& & 715
GEP X /N &

Lk 7 M 2 % B F  ReadableByteChannel .  WritableByteChannel Al
AsynchronousByteChannel 2% %Y . SocketChannel =Z ¥l T ReadableByteChannel 71
WritableByteChannel #2171, AsynchronousSocketChannel SZE T~ AsynchronousByteChannel
o A% 4.5 712448 AsynchronousSocketChannel 1 2.

DL REFPARASAE SocketChannel %4 ki A, #2 SRl BE 4% HE Sy A ) 07 2R iz BB
i :



SocketChannel socketChannel=serverSocketChannel.accept():;

InputStream in=Channels.newInputStream(socketChannel) ;

4.2.10 Socket %15

M JDK7 F4f, SocketChannel. ServerSocketChannel. AsynchronousSocketChannel.
AsynchronousServerSocketChannel £1 DatagramChannel #8521 1 1 ) NetworkChannel 2 .
NetworkChannel 4% 11 [ 3= 241 I 2 W B A HUS B Socket & Tt, A 528 2 AL 3 &
f4H1¥) TCP_NODELAY. SO_LINGER. SO _SNDBUF fi1 SO_RCVBUF %,

NetworkChannel 2 F 24 1 F -1 B AL BGX 636 T 1Y) 7 7%«

® <T>T getOption(SocketOption<T> name): FRHUE:E [ Socket 1% JifH .

® <T> NetworkChannel setOption(SocketOption<T> name, T value) : % & 4§ &

Socket T,
® Set<SocketOption<?>> supportedOptions(): FREUFTAE SZF: 1 Socket 1%

SocketOptionl 22—z M2, SocketOption<T>H1K] “T7 AR F 45 i e 10 (1) BUE 257,
AlE{E L FE: Integer. Boolean F11 Networkinterface. StandardSocketOptions 25824t T DL R
IR R S T ) R

® SocketOption<NetworklInterface> StandardSocketOptions.IP_MULTICAST _IF

® SocketOption<Boolean>  StandardSocketOptions. IP_ MULTICAST_LOOP
® SocketOption<Integer> StandardSocketOptions.IP_MULTICAST_TTL
® SocketOption<Integer> StandardSocketOptions.IP_TOS

® SocketOption<Boolean> StandardSocketOptions.SO_BROADCAST

® SocketOption<Boolean> StandardSocketOptions.SO_KEEPALIVE

® SocketOption<Integer> StandardSocketOptions.SO_LINGER

®  SocketOption<Integer> StandardSocketOptions.SO_RCVBUF

® SocketOption<Boolean> StandardSocketOptions.SO_REUSEADDR

® SocketOption<Boolean> StandardSocketOptions.SO_REUSEPORT

® SocketOption<Integer> StandardSocketOptions.SO_SNDBUF

® SocketOption<Boolean>  StandardSocketOptions. TCP_NODELAY

DL ARG SocketChannel 1) SO_LINGER 315y 240 5

SocketChannel socketChannel=SocketChannel.open();
socketChannel.setOption (StandardSocketOptions.SO LINGER,240) ;

DL IF% 4-1 1¥) OptionPrinter 28 24T B H A — P S AL F) 38 18 SCRFI T A7 1B 15
f5I#2 4-1 OptionPrinter.java

import java.io.*;
import java.net.*;

import java.nio.channels.*;
public class OptionPrinter {

public static void main(String[] args) throws IOException {
printOptions (SocketChannel.open()) ;
printOptions (ServerSocketChannel.open()) ;
printOptions (AsynchronousSocketChannel.open()) ;

printOptions (AsynchronousServerSocketChannel.open()) ;

(
(
(
(

printOptions (DatagramChannel.open()) ;



private static void printOptions (NetworkChannel channel)
throws IOException {
System.out.println (channel.getClass () .getSimpleName ()

+ " supports:");
for (SocketOption<?> option : channel.supportedOptions()) {
try{
System.out.println (option.name () + ": "

+ channel.getOption (option)) ;
}catch (AssertionError e) {e.printStackTrace();}
}
System.out.println () ;

channel.close () ;

}
IBATUALRER?, FTENSE R SRR AR AL I S 0 T 18 0 DA S R -

SocketChannelImpl supports:
SO _KEEPALIVE: false
TCP_NODELAY: false

SO _OOBINLINE: false
SO_SNDBUF: 65536

SO LINGER: -1

SO _RCVBUF: 65536

IP TOS: 0

SO _REUSEADDR: false

ServerSocketChannelImpl supports:
SO _RCVBUF: 65536
SO _REUSEADDR: false

WindowsAsynchronousSocketChannelImpl supports:
SO _KEEPALIVE: false

TCP_NODELAY: false

SO_SNDBUF: 65536

SO_RCVBUF: 65536

SO _REUSEADDR: false

WindowsAsynchronousServerSocketChannelImpl supports:
SO_RCVBUF: 65536
SO_REUSEADDR: false

DatagramChannelImpl supports:
SO_SNDBUF: 65536

IP_ MULTICAST IF: null
SO_RCVBUF: 65536

IP MULTICAST LOOP: true

IP MULTICAST TTL: 1

IP _TOS: O

SO _REUSEADDR: false
SO_BROADCAST: false



4.3 MR esgmiEiut

AT AT A java.nio B H SR A AR 55 %% EchoServer, A5 F2 4t 17 = Fh il 77 s
® A3LTIMBIRE 4-2: SRAFHZERR, R 1) TAELR AR .
® 432 BIFE 4-3: RAAEBHEEM K, AR R ST AR P E s, DL
52K PR BB TS .

433 TTHIGIRE 4-4: H—DNERBEATHRIE AR PR, RABZESESL: HA—1
LN TTH 2R R, SRR 2R

4.3.1 QIEFHZER] EchoServer

24 ServerSocketChannel 5 SocketChannel & H ERIAFIBH ZEAE U, AT R A 2 AN E
FRERE, W2l 2 SR FE . ZEFIFE 4-2 1) block.EchoServer 25+, F|f java.util.concurrent
fu R AL 2 FE U ExecutorService SEANTE 5% P ERE

fjI#2 4-2 EchoServer.java (PAZEE)

package block;
import java.io.*;
public class EchoServer {
private int port=8000;
private ServerSocketChannel serverSocketChannel = null;
private ExecutorService executorService; //ZkFEith
private static final int POOL MULTIPLE = 4; //Z&fEHih TIELREMEH

public EchoServer () throws IOException ({

/ /BRI

executorService= Executors.newFixedThreadPool (
Runtime.getRuntime () .availableProcessors() * POOL MULTIPLE) ;

/ /81— ServerSocketChannel X%

serverSocketChannel= ServerSocketChannel.open() ;

[ IMERER—AFEN LR A T RS HIRT, ‘B BRIz RS 2T,

/ /AT LA 28 78 AH 7] )i 11

serverSocketChannel.socket () . setReuseAddress (true) ;

/1 TEIRSSERIHFR S — A A Hhi D 46 €

serverSocketChannel.socket () .bind(new InetSocketAddress (port)) ;

System.out.println ("fkRE#E3N") ;

public void service () {
while (true) {

SocketChannel socketChannel=null;

try {
socketChannel = serverSocketChannel.accept ()
/PR R
executorService.execute (new Handler (socketChannel)) ;

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



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

new EchoServer () .service();

class Handler implements Runnable{ //AbHZ FER
private SocketChannel socketChannel;
public Handler (SocketChannel socketChannel) {
this.socketChannel=socketChannel;
}
public void run () {
handle (socketChannel) ;

public void handle (SocketChannel socketChannel) {
try {
/ /3435 socketChannel KF:H] Socket X%
Socket socket=socketChannel.socket ()
System.out.println ("HEIRRIR N ER, KE: " +

socket.getInetAddress () + ":" +socket.getPort());

BufferedReader br =getReader (socket) ;

PrintWriter pw = getWriter (socket) ;

String msg = null;
while ((msg = br.readLine()) != null) {
System.out.println (msg) ;
pw.println (echo (msqg)) ;
if (msg.equals ("bye"))
break;
}
}catch (IOException e) {
e.printStackTrace () ;
}finally {
try{
if (socketChannel!=null) socketChannel.close () ;
}catch (IOException e) {e.printStackTrace();}

}

private PrintWriter getWriter (Socket socket)throws IOException({
OutputStream socketOut = socket.getOutputStream() ;
return new PrintWriter (socketOut, true);

}

private BufferedReader getReader (Socket socket)throws IOException({
InputStream socketIn = socket.getInputStream() ;
return new BufferedReader (new InputStreamReader (socketlIn)) ;

public String echo (String msg) {

return "echo:" + msg;



EchoServer ZRIHIE 7715 STOI LR REM, JHBIIRSS A%, e e 8] — At 1.
EchoServer 251 service() /7 1% i 51 2R 7 W& . IR —ANR 1 IER:, Bt e AL
FEMCRACEE, ZRAEMEH — DN IZ&RE, KPAT Handler XF % 1 run()/577%. Handler 25[7)
handle() /7 %61 51 5% P IB{E . Z7T1EE3k15 5 SocketChannel SSBX[Y) Socket Xf %, #RJE M
Socket X R BN G-SH T, BRI R .

SocketChannel Szfr_E 324t T read(ByteBuffer buffer), {H i it e B —1T 745 5
ELi kA . LAF readLine() J7i2: 5t id SocketChannel 1] read(ByteBuffer buffer) /7 ki B —

Vo

TR,

‘B I 15 BufferedReader ) readLine() /7 1% /& S 1 -

public String readLine (SocketChannel socketChannel)throws IOException{

}

[/ AEIBT A LR AR, R AT A SR R 1 AU BN T 1024
ByteBuffer buffer=ByteBuffer.allocate (1024);

/I R B B, — IR A — N

ByteBuffer tempBuffer=ByteBuffer.allocate(l);

boolean isLine=false; //BTAEBIERT —I1TF5K
boolean isEnd=false; //FTnemEIETHARKKRE

String data=null;

while(!isLine && !isEnd) {
tempBuffer.clear (); //IBEZEHKX
//AEBREERIT, REFEAT 1 AP e RSN R AR R R
//AEAETHEERET, A AT REiR B %

int n=socketChannel.read (tempBuffer) ;

if (n==-1) {
isEnd = true; //FIIAEIAGIIAKRE
break;

}

if (n==0)
continue;

tempBuffer.flip(); //IERRERME, FAEBEN O
buffer.put (tempBuffer); //H tempBuffer HHIEHEFE N F| buffer H
buffer.flip();
Charset charset=Charset.forName ("GBK") ;
CharBuffer charBuffer=charset.decode (buffer); //fi#ig
data=charBuffer.toString() ;
if (data.indexOf ("\r\n") !'=-1) {
isLine = true; //iEE|7T —4TFRFH
data=data.substring (0,data.indexOf ("\r\n")) ;
break;
}
buffer.position (buffer.limit()); //HEALERNKIR, JvFREEIRIERES
buffer.limit (buffer.capacity()); //HEHRRECNEER, N T RELERERER
}//#while
[/HRBEN T AT, R EIRAT A #, AEHFETE RS “\r\n”
//HEREERANRIARE, BiRE null

return data;

MELEREFARES AT LAE i, ] SocketChannel SRELEL—4T —4T I 74T SR AR BRI, 75 Eii
9\ ByteBuffer 2 [X, 1fif H 7% ZEAC I 71595 745 5 Z ) e o 3K EGASE A 4 N S At 3t
KA —AT AT TR BRI Z T .

7 5 e & V5 AR 5 £ ) sourcecode/chapter04/src/block/EchoServerl.java i 7~ H I ik
readLine() 7 V2RI — AT A 8, AP ARAIH EEAUY.



432 @)#EIEFHZER] EchoServer

EAEPHZERCATS, EchoServer R 2 58— AN F26FE, HiReEIN Ab3 =1 .
(1) U IRz .

(2) FRUE 7 RIE MR -

(3) [ R [m e B4 -

EchoServer Z4T Selector K1 i IS SO Bt 28 S 00 . Bemt s S st g 44,
RAEREFERE, M ZEM.
EchoServer RGBT R sk Ss o, fEE e B — A O, ST

//BI&E—4 Selector R

selector = Selector.open();

/ /B —> ServerSocketChannel X} %

serverSocketChannel= ServerSocketChannel.open () ;
//EARFER — A ML LR T RS ST, BHE R 3RS AL,
/ /AT LG 28 7€ ZIAH R 14 3 H

serverSocketChannel.socket () .setReuseAddress (true) ;
//M#i ServerSocketChannel TAETIEMHZER A
serverSocketChannel.configureBlocking (false) ;

/ /ERR S BEHEFE 5 — N A i 1 9 2

serverSocketChannel.socket () .bind (new InetSocketAddress (port)) ;

EchoServer 21 service() /7 ¥ 41 57 A FEATT FF S i Ui 0 = At 3, AR B 3= B AR AR
LI

public void service() throws IOException{
serverSocketChannel.register (selector, SelectionKey.OP ACCEPT );
while (selector.select() > 0 ){ //#—JZ while 5%
/ /315 selector ] selected-keys &
Set readyKeys = selector.selectedKeys () ;
Iterator it = readyKeys.iterator();
while (it.hasNext ()){ //ZZJZ while 7
SelectionKey key=null;
try{ //#F SelectionKey
key = (SelectionKey) it.next(); //HH—4 SelectionKey
/ /48 SelectionKey M Selector M selected-key && HfHllx
it.remove () ;
if (key.isAcceptable()) {#HEBBUERERLEFIF; )
if (key.isReadable()) {MFEBZHEM; )
if (key.isWritable()) {MHEEHMAEFEM; }
}catch (IOException e) {
e.printStackTrace () ;
try{
if (key!=null) {
/ /XA SelectionKey KA,
/ /%15 Selector A XA SelectionKey B4R
key.cancel () ;
/ /R EIXA selectionKey KELH SocketChannel
key.channel () .close () ;
}
}catch (Exception ex) {e.printStackTrace() ;}
}
}//#while



}//#while
}

£ service() /7%, T 56 ServerSocketChannel [7] Selector 1 it 2 UScd Bemh 25 F 4. fn
3 Selector W% BNZ FH4F R A, 52 HEA R SelectionKey X 4N 2] selected-keys #5451 .
service() /7 V4% T RAES — 2 while JEH AWt 7] Selector CL48 & A B FHAF, SR JE MR IX AL 3
BAFEES

Selector [ select() /7121 7] 24 il A S 54 T 48 < LE 119 SelectionKey [RIANE. 15 24 AT %
BALATE M R A, select() Tkt = HE T %, HEZDH —NFM KL Selector (1)
selectedKeys() 7721 [F] selected-keys 226, 'EAF X T HHCHAF T4 K A= 1 SelectionKey X £ o

service() J7VETESE — 2 while fEFR 1, M selected-keys & H K R H Hi %5 SelectionKey
X%, M selected-keys ££-& RIS, R )5 1 FH isAcceptable(). isReadable() 1 isWritable()
THEAIE B AR A R AT, TR AL AR EE . kbHERE/S SelectionKey IS L TE
—A try A, RIS, BLSLE catch iEA) R #IX AN SelectionKey 434, I H. I
K52 B[P Channel

1. AIBIRBOEIEREEH
service() 75 A R NOEFE I 2 F A ARRS W R -

if (key.isAcceptable()) {
/ /35345 selectionKey KEE ServerSocketChannel
ServerSocketChannel ssc = (ServerSocketChannel) key.channel ()
/ /PG 5K %R SocketChannel
SocketChannel socketChannel = (SocketChannel) ssc.accept():;

System.out.println ("FEUREIE P ER:, kE " +
socketChannel.socket () .getInetAddress () +
":" + socketChannel.socket ().getPort()):;
/ /38 SocketChannel & E NIEFH ZER
socketChannel.configureBlocking (false) ;
/ /G —A FTAE TR P R AR B 2 X
ByteBuffer buffer = ByteBuffer.allocate (1024);
//SocketChannel [ Selector JEMIEM % FAF S sS4
socketChannel.register (selector,
SelectionKey.OP READ |
SelectionKey.OP WRITE, buffer); //KEKT —4 buffer fiff
}

i SelectionKey [ isAcceptable() /77%iR 0] true, iR MR XA SelectionKey /&%t
RO EE S F O AR AE T . service() 777k Jcidid SelectionKey [ channel() 77743815
5 2 GBI ServerSocketChannel X%, 285 ServerSocketChannel [ accept() /7 43k 15 5
& PUESER] SocketChannel %%, iX/> SocketChannel X GERINAE L N Ab TPHEER R . G
T EHATIEFLIER) 11O #:1F, FEEHAE M configureBlocking(false) /7%, SocketChannel
Wi Selector ) register() 77 V2 K3 ML 46 F A FN 'S i 26 A, i) register() kAL IS T —
™ ByteBuffer 258 1245, XA~ ByteBuffer #4F 557 ) SelectionKey X Gk . A
TR G £ 4Hix A ByteBuffer HI1E

2. WIFEFESMH

a4 SelectionKey 1) isReadable() /5 1% [F] true, HiEFRE XA SelectionKey Pl Bk 1)
M E MO L KT . EchoServer 28K receive() 5 1t ST A FHIX —F A

public void receive (SelectionKey key)throws IOException{



/ /3185 selectionKey FKEEHT I

ByteBuffer buffer=(ByteBuffer)key.attachment () ;

/ /3185 SelectionKey KEE] SocketChannel

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

//B#E— ByteBuffer, W FFABGELEHIEHE
ByteBuffer readBuff= ByteBuffer.allocate (32);
socketChannel.read (readBuff) ;

readBuff.flip () ;

//HE buffer MIMKIR I AZ &
buffer.limit (buffer.capacity()):;
/ /98 readBuff HIHEE I E| buffer H,
/ /€ buffer MAE LR, Ao I X G H 75
buffer.put (readBuff) ;
}

7E receive() 7, Je3K1E 5iX A SelectionKey S<HE (] ByteBuffer #1 SocketChannel.
SocketChannel 4 i3z B i B s #4k 7 In 21iX A4S ByteBuffer, /EF2/5F 7, i buffer 48 & 5| FliX
/™ ByteBuffer X1 5. 7EAEFHZERLR K, socketChannel.read(readBuff) /5 12515 51 22 /b Bl /& AN
SEIR, BRI F A n A, H54 0<=n<readBuff (1% & . EchoServer R &35k 3% 7
F— 4T 7R XXX (HEE R R H L “\\n” 452D, SR 7458 echo: XXX, BT iR
il socketChannel.read(readBuff) 77— RIS —AT Z/FH, PRI RAFE e B sz N f £ s 41
JE buffer H, 4IXA buffer R 2 T —17 74578, FHEERIESE .

receive() /7 VI 2 A0S £ 1 J 6 ByteBuffer 1 ="@: (position. limit #1 capacity)
FIEEE, DLNE 4-14 j#s T LA L readBuff F1 buffer 28 & =A@ MR RE. BE
SocketChannel [#) read() /775N T 6 N1, HEEAFIAE readBuff H, FH{E € buffer 15k
A 10 N7, buffer.put(readBuff) /7324 readBuff Hi 6 4N 15#% D13 buffer tf, buffer
G 16 MET.

readBuff readBuff readBuff
32 capacity.limit 3z capacity limit 3z capacity
6 position I limit
E— —_—#» [ | |
i} position 0 0 position

(1)readBuff=ByteBuffer allocate(32): (2)socketChammel read(readBuff): (3readBuff clip();

buffer buffer buffer

1024 capacity 1024 capacity limit 1024 capacity limit
16 position
10 position limit 10 position 10 Dl
—_— —_—»
] 1]

0
AT readMessage() % (4)buffer limit(buffercapacity()).  (5)buffer put(readBuff));
AT

4-14  receive() /7 i% Y readBuff A1 buffer )it 72

3. AEEMEEH
s SelectionKey ff isWritable() 77 153Z 7] true, HtEIEE XA SelectionKey BT M4
H&E O L RkAE T . EchoServer 2511 send() 5 ft BT AL FRIX — A

public void send(SelectionKey key)throws IOException{
/ /3145 selectionKey KEEH ByteBuffer



ByteBuffer buffer=(ByteBuffer)key.attachment () ;

//3HH+E selectionKey KEEH) SocketChannel

SocketChannel socketChannel=(SocketChannel) key.channel () ;
buffer.flip(); //HERBBAME, EMLERN O

/ /%W GBK 4, 1 buffer FIFEIHEHN TR H

String data=decode (buffer) ;

[/ RSB B E AT HE, Bk

if (data.indexOf ("\r\n")==-1)return;

/ /BRI AT H

String outputData=data.substring(0,data.indexOf ("\n")+1) ;
System.out.print (outputData) ;

/ /0HH I F AT B B GBR WY, T, JLEIAE outputBuffer H
ByteBuffer outputBuffer=encode ("echo:"+outputData) ;

/ /% outputBuffer HHIFTAE 7

while (outputBuffer.hasRemaining())

socketChannel .write (outputBuffer) ;

/ /3t outputData FRFEH 4R GBK iy, FH#N=FT, #HUEMAE ByteBuffer H
ByteBuffer temp=encode (outputData) ;
/ /3 buffer FIHLE BN temp HIHRER
buffer.position (temp.limit()) ;
/ /MR buf fer H &AL IR
buffer.compact () ;
/IR BEHE T FRE “Dye\r\n”, #ifff SelectionKey RiK, 5% M SocketChannel
if (outputData.equals ("bye\r\n")) {
key.cancel () ;
socketChannel.close () ;
System.out.println ("XKMH5& P IEE") ;
}
}

EchoServer 1] receive() /7 A0 N B HE # S — 4> ByteBuffer 11, send() 77725t ixX
A ByteBuffer HHH $idE . 405R ByteBuffer FFIR B — 1T 7458, wiAt A tbAME, BHEHEH
send()77i%; 0, A ByteBuffer FHEUH — 1757 XXX, ARG RIE 7 Ki%E echo: XXX
B, send() 7154 ByteBuffer A1 [ AT XXX MIBR. Wi send() 77 i AbFE I 745 5 N
“bye\r\n”, #f# SelectionKey k3, FF:3% M SocketChannel, MIfi Wi 5% 5 13%E# .

- EchoServer &) receive()7 &= send() 7 E AR 4 F — A~ ByteBuffer,

receive() 7 14 ByteBuffer ¥ &4 4%, @ send()7 A ByteBuffer & 5 ih
3 3% . ByteBuffer 8952 # 1024. AAZFRIXiX/™ ByteBuffer #9752 2 4%
X, &K% receive() 7 k% ByteBuffer P im0, % R iE ey #
To R BAFAL KA R Aol MBE )BT —EPR P LRBAAHTH
P, REBRM R ZHPBHENL, AHH 5 569 522 Fa9642 5-3 49
ChannallO £#RE T AT E, CEATEETHKNL T K,
4. YREESHERD
£ ByteBuffer H A7 812 7717, TR FAT R gt o TR 7 /5 B0 e M - 7
A BERHAT FAF R AR, LB 2SS “\\n”, DU AT H . EchoServer 25 (1)
S 773 decode() TARAY, HUAE AL T 11 SIRE SN T HE

public String decode (ByteBuffer buffer){ //f#i5
CharBuffer charBuffer= charset.decode (buffer);




return charBuffer.toString() ;

}

decode() /717 f#) charset A8 &4 EchoServer 25/ A8 &, ‘& #Fon GBK ¥ 4iid, &
fRE SLHR

private Charset charset=Charset.forName ("GBK") ;

£ send() 7%, 4iEid SocketChannel Ff) write(ByteBuffer buffer) /i & & $ i,
write(ByteBuffer buffer) /7 VAN G BLEE AL F 45 Hr T A BE k% ByteBuffer H1 (1541, KGR
o i ZEX AT R AT b, ST EAESON TR, JAE ByteBuffer 1, SR A RIS

ByteBuffer outputBuffer=encode ("echo:"+outputData) ;

while (outputBuffer.hasRemaining())

socketChannel.write (outputBuffer) ;
EchoServer 25152 H 7512 encode() 1 T3 4, a2 40745 B e 4 -4 e 411

public ByteBuffer encode (String str){ //Zmig
return charset.encode (str);

}
5. HIEEEEXTHELE—ITHE
7£ send() /7% outputBuffer HAEH 7 FAFH echo:XXX [4hd. 7EIEFHIERIAT,
SocketChannel.write(outputBuffer) 77 ¥ H: A ERAE — VA outputBuffer H (AT E 771 K% 5E,
M2 Z AT e RIE 2Dk ik 2 /D JE . a0 R4 4 outputBuffer HHIFTA 715 Kik58, &
BRI LU EE
//hasRemaining () FiEH W& Bk A AR BT

while (outputBuffer.hasRemaining () )
socketChannel .write (outputBuffer) ;

6. HiE& ByteBuffer FEIE A IBEIE

5 SelectionKey I ByteBuffer FAF 778 1 Se#1E 5 BHEAE L2835 . receive()
J7VEAEE R AR TN ByteBuffer, 1 send() 7772 A ByteBuffer H1— 4747 Hul H £ 4 - 24 send ()
Ji i\ ByteBuffer FHEUH — 47478 XXX, #iEAEFRFH N ByteBuffer Hlflkk. 7 send()
J7iE, outputData AR FE LR AR AT FRFHE XXX, P ERmE T 75, %
1E—AN4 N temp ) ByteBuffer . #2354 buffer FIA7 B A temp HIARIR, SRS 18 H buffer
1] compact() 77 VEMIBRARZR 7457 5 XXX B4

ByteBuffer temp=encode (outputData) ;

buffer.position (temp.limit());

buffer.compact () ;

4-15 JE7R T DL AR ER A buffer (2. B R BE temp Hi A 10 /N2, buffer HigR
KA 16 AN, buffer.compact() /7 iEMBRZE M X 3L 1 10 271, BJEHEIT 6 AT,

buffer buffer
1024 capacity 1024 capacity,limit
temp o
1a capacity limit 18 limit
» 10 position
0 . position E— position
0 0
(1)ByteBuffer temp=encode(outputData):  (2)buffer position(temp limit()): (3)buffer compact():

K 4-15 M\ buffer FHIER 4 b3 1 — 4T F 55 XXX



PL R IFE 4-3 & EchoServer [IJRFES .
51%2 4-3  EchoServer.java(IEF E & 3X)

package nonblock;
import java.io.*;
public class EchoServer(
private Selector selector = null;
private ServerSocketChannel serverSocketChannel = null;
private int port = 8000;
private Charset charset=Charset.forName ("GBK") ;

public EchoServer () throws IOException{

selector = Selector.open();
serverSocketChannel= ServerSocketChannel.open () ;
serverSocketChannel.socket () .setReuseAddress (true) ;

serverSocketChannel.configureBlocking (false) ;
serverSocketChannel.socket () .bind(new InetSocketAddress (port)) ;
System.out.println ("R #%EBN") ;

}

public void service() throws IOException({
serverSocketChannel.register (selector, SelectionKey.OP_ACCEPT ) 2
while (selector.select() > 0 ) {
Set readyKeys = selector.selectedKeys();
Iterator it = readyKeys.iterator():;

while (it.hasNext ()) {
SelectionKey key=null;
try{
key = (SelectionKey) it.next();

it.remove () ;

if (key.isAcceptable()) {
ServerSocketChannel ssc =
(ServerSocketChannel) key.channel();
SocketChannel socketChannel = (SocketChannel)ssc.accept();
System.out.println ("BEIEER, KREH:" +
socketChannel.socket () .getInetAddress () +
":" + socketChannel.socket () .getPort());
socketChannel.configureBlocking (false) ;
ByteBuffer buffer = ByteBuffer.allocate (1024);
socketChannel.register (selector,
SelectionKey.OP READ |
SelectionKey.OP WRITE, buffer);
}
if (key.isReadable()) {
receive (key) ;
}
if (key.isWritable()) {
send (key) ;
}
}catch (IOException e) {
e.printStackTrace () ;
try{



if (key!=null) {
key.cancel () ;
key.channel () .close() ;

}

}catch (Exception ex) {e.printStackTrace () ;}
}
}//#while
}//#while

public void send(SelectionKey key)throws IOException(
ByteBuffer buffer=(ByteBuffer)key.attachment () ;
SocketChannel socketChannel=(SocketChannel)key.channel () ;
buffer.flip(); //HEMRBBNAME, FELERN O
String data=decode (buffer) ;
if (data.indexOf ("\r\n")==-1)return;
String outputData=data.substring(0,data.indexOf ("\n")+1) ;
System.out.print (outputData) ;
ByteBuffer outputBuffer=encode ("echo:"+outputData) ;
while (outputBuffer.hasRemaining()) / /| RIE—ITELGFE

socketChannel .write (outputBuffer) ;

ByteBuffer temp=encode (outputData) ;
buffer.position (temp.limit());
buffer.compact () ; //Mkk A IFFF

if (outputData.equals ("bye\r\n")) {
key.cancel () ;
socketChannel.close();

System.out.println ("RKHSE I HIEE") ;

public void receive (SelectionKey key)throws IOException({
ByteBuffer buffer=(ByteBuffer)key.attachment () ;

SocketChannel socketChannel=(SocketChannel) key.channel () ;
ByteBuffer readBuff= ByteBuffer.allocate(32);
socketChannel.read (readBuff) ;

readBuff.flip();

buffer.limit (buffer.capacity()):;
buffer.put (readBuff); //IEEBIFIEHHEKE buffer H

public String decode (ByteBuffer buffer) { //f#lg
CharBuffer charBuffer= charset.decode (buffer);
return charBuffer.toString() ;

}

public ByteBuffer encode (String str){ //4mi5

return charset.encode (str);



public static void main(String args|[])throws Exception{
EchoServer server = new EchoServer();

server.service () ;

)
4.3.3 £ EchoServer H1V& & I BH 245 2 5 JF PH 28 45 =

EARZE 4.3.2 FHIBIRE 4-3 F1, EchoServer [ ServerSocketChannel LAz SocketChannel
HRE B B AR AR, IR AR FRSOE . HRUSCEIHE AN A H A ) B R A R A A P ZE 5K,
EchoServer K FH —AN A2 [F I 56 B Le38E . R UTE 1 2% i SRk sz, DB - %
P2 IR E Bl R — AN R FE TE A, FEBRCERE A R R U (3R B ) — NERFE TSR, X AT DASE
IR 25 A B H R PR RE

TR R IR ) AR AR MR P 2R T, SRR 3% P d, skin) Selector V3
MGG R FAE, BN HILRE, BERHIE] T2 SR, Aot s %
P I SRR IR R P ZE A S T AR, AR 46 55 s Stk AR, A AT AH L s
AR R H AR AE

B2 4-4 7& EchoServer Z5YRFE . b receive(). send(). decode()F! encode() /5 2]
55 4.3.2 FHIBIFE 4-3 1) EchoServer ZXAIF], AT B RIR, AHERLR,

5172 4-4 EchoServerjava CEAFEABEEENXSIEEEER)

package thread2;

import java.io.*;

public class EchoServer(
private Selector selector = null;
private ServerSocketChannel serverSocketChannel = null;
private int port = 8000;

private Charset charset=Charset.forName ("GBK") ;

public EchoServer () throws IOException{
selector = Selector.open();
serverSocketChannel= ServerSocketChannel.open () ;
serverSocketChannel.socket () .setReuseAddress (true) ;
serverSocketChannel.socket () .bind(new InetSocketAddress (port)) ;
System.out.println ("IREEEN") ;

public void accept () {
for (;7){
try{

SocketChannel socketChannel =serverSocketChannel.accept():;

System.out.println ("R &R, kE " +
socketChannel.socket () .getInetAddress () +
":" + socketChannel.socket ().getPort());

socketChannel.configureBlocking (false) ;

ByteBuffer buffer = ByteBuffer.allocate (1024);
synchronized (gate) {
selector.wakeup () ;
socketChannel.register (selector,
SelectionKey.OP READ |



SelectionKey.OP WRITE, buffer):;

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

}
private Object gate=new Object () ;
public void service () throws IOException({
for (;;){
synchronized (gate) {}

int n = selector.select();

if (n==0) continue;
Set readyKeys = selector.selectedKeys() ;
Iterator it = readyKeys.iterator():;
while (it.hasNext ()) {
SelectionKey key=null;
try{
key = (SelectionKey) it.next();
it.remove () ;
if (key.isReadable()) {
receive (key) ;
}
if (key.isWritable()) {
send (key) ;
}
}catch (IOException e) {
e.printStackTrace () ;
try({
if (key!=null) {
key.cancel () ;
key.channel () .close() ;
}
}catch (Exception ex) {e.printStackTrace() ;}
}
}//#while
}//#while

public void send(SelectionKey key)throws IOExceptionf{..}

public void receive (SelectionKey key)throws IOException{.. }

public String decode (ByteBuffer buffer) {..}
public ByteBuffer encode(String str) {.. }

public static void main (String args|[])throws Exception({
final EchoServer server = new EchoServer();
Thread accept=new Thread() {
public void run () {
server.accept (),

}i
accept.start () ;

server.service () ;



}

A I EchoServer 25 f1#41& 77745 4.3.2 II#E 4-3 (1) EchoServer ZE #4387 AR AAH
A, ME—X B, EAFIT, ServerSocketChannel % ERIAMIBH ZEAR R, ENV%AA I LL
NI
serverSocketChannel.configureBlocking (false) ;

EchoServer 251 accept() /7% 1 st % 1 i%E 4%, ServerSocketChannel ) accept() /7% T
EF R, R EAER &, Mot AR, B3RS TR &, BRI
FH socketChannel.configureBlocking(false) 77 %4 SocketChannel ¥ v3EFHZERIK, R )5
Selector =ML A1 S k46 F 4%

EchoServer X117 service() /52 1 st ORI R IE £ s, "8 — AN EBR for EERA A, AT
Fil Selector f select() 742 5 L& kK A FAt, ARG 1E A N A AL .

7 EchoServer 25(1) main() 77, & LT —ANMELLRE (B HRE N Accept Z2), &
1 57 $04T EchoServer [ accept() /7 1%, $hT main() 7/ FLL R B 5) T Accept &fE s, T4k
FERLITUIMAT EchoServer [ service() /7¥2:. Atk EchoServer 35, FEARALIEE T
1B, Accept RFE M ST HINE F ks, FLRFE S SR HRIORT R IR HE -

public static void main(String args|[])throws Exception({
final EchoServer server = new EchoServer();
Thread accept=new Thread () { //ENX Accept Z&fE
public void run () {
server.accept () ;
}
bi
accept.start(); //JA3) Accept &2
server.service (); //FLEIIT service () ik
}

4 Accept AR TFURIAT LA 7V

socketChannel.register (selector,
SelectionKey.OP READ|SelectionKey.OP WRITE,buffer);

R T LR AR IEUIFTE AT selector.select() /7%, 1M H AL T FHIEIRAS, A4 Accept ZkFEth &
HENFHZEIRAS . PIANRARH AL T FHZERAS, RA RS EE8 . FEIRB RS A:
Selector H1 i A AEATIEN I FAE, B all-keys 22 & A7, FLIEHAT selector.select() 77 ik
BHENILZEIRE, R Accept ZEF5 1M Selector VEM T H4:, HHZFEMRA S, FLEA
2= )\ selector.select() /7% FHiR [, U1 Selector /7% A AT E M IS4, LI Accept 2k 72
Wi H socketChannel.register() /7% W] Selector yEM S 44, T FZF2EIELE selector.select() /7 ¥Z:
HRPHZE, XfHE7S Accept ZEFEHTE socketChannel.register() /575 HBHZE . Accept ZRFETCik
Selector JE M4, 1M ELRARBAAEATHAE AT DA, Py DLIX AN 2R HOR Ak P 28 T 26

- E; SelectableChannel &9 register(Selector selector,...)#= Selector &9 select()

E 77 kAR 2RO\ Selector 3 % 49 2 F TR all-keys &4 . SelectableChannel A

% Selector # 5% IR F TR RDRET TR, Mtk F

TR SEF . B P A H AR AT — A &AW AT SelectableChannel  #)

register(Selector selector,...)Bt, 7~ A 5 —ANKAZE B AT Selector &9
select) 7 %, RZ 7K.




T EEGRIEE, FERE LRI Accept £RFEIE{EiEIT socketChannel.register() /5% ]
Selector JF /S EI, AoV FELZEFEIEAE selector.select() /5 2 H FHZE
T W Accept ZRFEAIELEFE, EchoServer 2578 L N ACEL T IN T FI2EFRic. 24 Accept
LRFEIFURPAT IX BLACHD R, I ZiZe 3RS gate X RIFEIEE, SRIGHNFSAIDE, JeddT
Selector X % 1] wakeup() /7¥2:, UL 3= 26 F2 IE 47 7E ST selector.select() 77 i, T H.ALF-BH
RS, I LR, STRUEH selector.select() /5%
synchronized(gate) { //Accept &FEHATIEAFHZADH
selector.wakeup () ;
socketChannel.register (selector,
SelectionKey.OP READ |
SelectionKey.OP WRITE, buffer);
}

FLRFEWMRBE S5, 78 F —IRIGH T X SPAT selector.select() /7%, N T {RIELE Accept
LR FEILIAT 52 socketChannel.register() 777%, FikFZEFEHUAT selector.select() /5 ik, ELRFEL
JiSe3RA5 gate XF G 1 [F 254
for(;;){
[/ NERFESAR S, HAEHRAN T EELESF Accept LT 52 S ACHS B
synchronized (gate) {} //FELEPITXA RIS H
int n = selector.select();

Bl Accept ZkARICW A BT BRI, AR gate X RIG RIS, X (E15
LRGSR ), 453 Accept AR HIAT 58 [FB AT, BT gate X RIFEIAB, T4
AR R I21T, FHRIAT selector.select() /772

4.4 Himdm ALl

AATA A A java.nio B HIZERAIE K 27 EchoClient, AT HE4E 7 PP sl
v

® 441FiHIBIFE 4-5: KRAPHERR, HLRE.

® 442 THIBIFE 4-6: K AEPHZEM R, PLLFE.

4.4.1 B|ZEFHZER) EchoClient

KPR — AR ERNE L 5REHRN 2N ER:, FIRH AR, R ERESEZ
ITHLREI R 7Rk A5 1 3 1.5.2 1 FI1#2 1-3 (1) EchoClient 8 & i@t 61 & Socket K&
SRS SRIEEY), DL R IFE 4-5 [ EchoClient 25i@ it 612 SocketChannel Sk 5 Ik 2% 7%
$2, X/ SocketChannel % ZRIA A PH ZEAE 0 .

172 4-5 EchoClient.java (PEZEHE)

package block;
import java.net.*;
public class EchoClient{

private SocketChannel socketChannel = null;

public EchoClient () throws IOException{



socketChannel = SocketChannel.open() ;
InetAddress ia = InetAddress.getLocalHost();
InetSocketAddress isa = new InetSocketAddress (ia,8000) ;
socketChannel.connect (isa); //ZE#RS2S
System.out.println ("5ARS A MIEREIN") ;
}
public static void main(String args|[])throws IOException({
new EchoClient () .talk();
}
private PrintWriter getWriter (Socket socket)throws IOException({
OutputStream socketOut = socket.getOutputStream() ;
return new PrintWriter (socketOut, true);
}
private BufferedReader getReader (Socket socket)throws IOException{
InputStream socketIn = socket.getInputStream();
return new BufferedReader (new InputStreamReader (socketlIn));
}
public void talk()throws IOException {
try{
BufferedReader br=getReader (socketChannel.socket())
PrintWriter pw=getWriter (socketChannel.socket()) ;
BufferedReader localReader=
new BufferedReader (new InputStreamReader (System.in));
String msg=null;
while ((msg=localReader.readLine()) !=null) {
pw.println (msg) ;
System.out.println (br.readLine()) ;

if (msg.equals ("bye"))
break;

}
}catch (IOException e) {

e.printStackTrace () ;
}finally{

try{socketChannel.close () ;

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

}

7£ EchoClient 28, 1 socketChannel.connect(isa) /7 i< iE B FE AR 55 2%, 1% 5 1E1EIH
FERA T IZATI, BRI SGmREIR 5 s MR L %D 4 ik [l . 7E EchoClient 281 talk() /7
15, JEid socketChannel.socket() /773K 155 SocketChannel JCHX[#) Socket Xf 4, #RJ5E MiX
A Socket RS HIHH R SN, B ATTHUR ISR s, xR 55 1 S
1.5.2 5111174 1-3 1¥) EchoClient ZEAH ] »
4.4.2 fIEIEFH 2 EchoClient

X 7 S R S5 A 1A ARIEAS , AL IR e AR Bl (0 A RE EER X 7, /] 23 o8 [ A
AFEL I [P nzeTaEF'ﬁﬁZEﬁliT MG, WAEERE] T 277 1 N ds
Je FERAE T s . D i nmiﬁﬁﬁiﬁﬁﬂﬁﬁq&iﬁﬁﬁﬁi‘ﬁ’ﬁﬁf JFTJE %E?E_Lﬂiﬁo
HSEENE, l_f*ﬁﬁﬂﬁiﬂﬁﬁfgjﬁﬁmﬁﬁ (IR aE A 7 2 iAE I 2N, 5
—J5 AT LR A S il 45 7 3K



[FPIEAE R — 110 B-E e Ja, A ReTee F—> 110 #:4F, FHIHZERTE 25 5 5k
BB o P 8 E SO VE AR BAE AW I3 VR & B AT, R AERRZERE 45 5 553 e .
A 1w 3 HA4HIN EchoServer #:R A [FAPIEAE, & 43U BN% H —1T 848,
KBTS, AE T —ATHEE . A 4.3.2 TTBIRE 4-3, DK 4.3.3 TiH#ifE
4-4 9\ 241) EchoServer #5% H S A2 8A5 , &R SCEEERT, Reii®) 2 /D 3E, i 2 /DR .

551 E 1.5.2 IR 1-3 A E 4.4.1 75 )IFE 4-5 1) EchoClient S5#8R H [F) 2 (5
J5 3, FHIXH] EchoServer ik | — T8 G, WAEEHIRE] T EchoServer A (7] ¥ N4 4 ,
SRIG T RIE R — 178 . UL BIFE 4-6 1) EchoClient 25| H JEFH ZE A AR S Bl 7 Pl - 7E
EchoClient 281, & X T > ByteBuffer: sendBuffer Al receiveBuffer. EchoClient % F [
e S MBI 4778 2] sendBuffer 1, JfHAE sendBuffer Hh I3 Ak i iR IR 55 45 5
EchoClient % AIZEF%2 Ik 45 #s Fe U 21 1K) B 95 A7 UAE receiveBuffer H, Jf HAE receiveBuffer H1 (1)
HHITEN R0 & . K 4-16 T TIXW Buffer FI1EH

T LA socketChannel write()
THE > sendBuffer »| iz
RS
Y e — socketChannelread()
> receiveBuffer <

4-16 sendBuffer F1 receiveBuffer [#]1E FH

{532 4-6  EchoClientjava (JEPAZEMER)

package nonblock;

import java.net.*;

public class EchoClient{
private SocketChannel socketChannel = null;
private ByteBuffer sendBuffer=ByteBuffer.allocate(1024);
private ByteBuffer receiveBuffer=ByteBuffer.allocate (1024);
private Charset charset=Charset.forName ("GBK") ;

private Selector selector;

public EchoClient () throws IOException{
socketChannel = SocketChannel.open() ;
InetAddress ia = InetAddress.getLocalHost ()
InetSocketAddress isa = new InetSocketAddress (ia, 8000) ;
socketChannel.connect (isa); //XHAPHEMRERER G2
socketChannel.configureBlocking (false); //W & NAEFLZERR
System.out.println ("5ARE2SHIERE LRI ;
selector=Selector.open() ;
}
public static void main(String args|[])throws IOException({
final EchoClient client=new EchoClient () ;
Thread receiver=new Thread(){ //fI& Receiver Zf2
public void run() {
client.receiveFromUser (); //BCH 7 mI4EH] & 5N B
}

receiver.start (); //J83) Receiver &%
client.talk();



}
/xR P IER SR KEGE, {CEHZE sendButfer H */
public void receiveFromUser () {
try{
BufferedReader localReader=new BufferedReader (
new InputStreamReader (System.in)) ;
String msg=null;
while ((msg=localReader.readLine()) !=null) {
synchronized (sendBuffer) {
sendBuffer.put (encode (msg + "\r\n"));
}
if (msg.equals ("bye"))
break;
}
}catch (IOException e) {
e.printStackTrace () ;

public void talk()throws IOException { //#WHIKIEEHE
socketChannel .register (selector,
SelectionKey.OP READ |
SelectionKey.OP WRITE) ;
while (selector.select() > 0 ) {
Set readyKeys = selector.selectedKeys();
Iterator it = readyKeys.iterator():;
while (it.hasNext()) {
SelectionKey key=null;
try{
key = (SelectionKey) it.next();

it.remove () ;

if (key.isReadable()) {
receive (key) ;
}
if (key.isWritable()) {
send (key) ;
}
}catch (IOException e) {
e.printStackTrace () ;
try{
if (key!=null) {
key.cancel () ;
key.channel () .close() ;
}
}catch (Exception ex) {e.printStackTrace();}
}
}//#while
}//#while

public void send(SelectionKey key)throws IOException({
/ /K% sendBuffer FHIEHE



SocketChannel socketChannel=(SocketChannel) key.channel () ;
synchronized (sendBuffer) {
sendBuffer.flip(); //{EMRREAME, EMERNE
socketChannel .write (sendBuffer); //KiE¥EIE
sendBuffer.compact (); //MERELKIEKEE

public void receive (SelectionKey key)throws IOException{
/ /B EchoServer KIEMERE, HEHKE| receiveButfer H
/ /U receiveBuffer FA —ATHHE, I ENXATEHE,
//REHE M receiveBuffer FHIER
SocketChannel socketChannel=(SocketChannel) key.channel () ;
socketChannel.read (receiveBuffer) ;
receiveBuffer.flip () ;

String receiveData=decode (receiveBuffer) ;
if (receiveData.indexOf ("\n")==-1)return;

String outputData=receiveData.substring (0,
receiveData.indexOf ("\n")+1) ;
System.out.print (outputData) ;
if (outputData.equals ("echo:bye\r\n")) {
key.cancel () ;
socketChannel.close () ;
System.out.println ("KW SREAIER") ;
selector.close();
System.exit (0); //&WREF

ByteBuffer temp=encode (outputData) ;

receiveBuffer.position (temp.limit ());

receiveBuffer.compact (); //MIERELFTENRIEHE

public String decode (ByteBuffer buffer){ //f#HG
CharBuffer charBuffer= charset.decode (buffer);
return charBuffer.toString() ;

}
public ByteBuffer encode (String str) { //4wig

return charset.encode (str);

}

£ EchoClient Z5f#4i& /v, f17 7 SocketChannel %t % )5, 1% SocketChannel %} %
KFHERNHIPHZERE R, BEJS A socketChannel.connect(isa) /772, 1% 77 V245 14 8 PH e =k
5izfER45%s EchoServer 4z, WA MIEZEN KT, 1% connect() /7ikA &iklAl. # Rk
T2 FH A H socketChannel.configureBlocking(false) 77723 SocketChannel #; Ay9EFH ZEAR 3, iX
7345 T oRIEIT SocketChannel SiEISUN & 14 B A 23 K FH AR FH ZE 45 X

socketChannel = SocketChannel.open|() ;

socketChannel.connect (isa) ;



socketChannel.configureBlocking (false) ;

EchoClient 2364 F] 7 AN AR : 2R FEAN Receiver £ZRF2 . E28FE 32 B 47 ST I50R ik
Kd, XEEHERIER talk()iASEEL. Receiver ZRFE S BTz HUA P S ] G RN AE, %3
E i1 receiveFromUser() /5 15230 .

public static void main(String args([])throws IOException({
final EchoClient client=new EchoClient () ;
Thread receiver=new Thread(){ //Bl&E receiver &%

public void run () {

client.receiveFromUser (); //BeHUH P M3 & N2
}
}i

receiver.start () ;

client.talk(); //¥UAURIEHIE
}

receiveFromUser() 77 AU PRI F7ef, R B AFE sendBuffer Hr. WS F 4
ANTFLFER “bye”, iR H receiveFromUser() /772, X5 H4T 1% 7151 Receiver & 245 iz
17o BT ELIEERIT send()J7iERT, MR\ sendBuffer, Sy 1 G i > A2 x) 3 = Bt
sendBuffer ff)5¢ 4, receiveFromUser() /72 % #:4\ sendBuffer FIAASIEAT T [F2D

BufferedReader localReader=new BufferedReader (
new InputStreamReader (System.in)) ;
String msg=null;
while ( (msg=localReader.readLine()) !=null) {
synchronized (sendBuffer) {
sendBuffer.put (encode (msg + "\r\n"));
}
if (msg.equals ("bye"))
break;

}

talk() 77 %17 Selector VEMHEEREE IS sis F A, RG5O R AR F, T AR
PIALEE . IR AERR G AR, BT receive() i, W R AEBHE L, #AAT send()
ik

receive() /7 VA#EUL EchoServer & [H1 e R E ,  FEEATIAEIAE receiveBuffer Ho ik
receiveBuffer 1 O 23 — 170, Bt G AT RN — A7 50, IF H AR AT B A
receiveBuffer IR . B ITEIHI 7478 A “echo:bye\r\n”, mt5%IH] SocketChannel, - H.45
LT -

send() 79241 sendBuffer T f{1%dE & 1% 4% EchoServer, SRJEMMER O & REMEHE. T
Receiver ZF2 L IAT send() /7721 E LR FEH > BRI IL = 2R sendBuffer, 1k Gaxf L
TRURIITE S, X send() 72 A sendBuffer FIACISIEAT T A0 .

45 SEEEN S SisE

M IDK7 F U5, 51 N T £ ox 7 i@ JE ) AsynchronousSocketChannel 2 Fll
AsynchronousServerSocketChannel 25, X # /> 2K 1 /E il 5 SocketChannel 2% F
ServerSocketChannel AL, X 7E T 5 20 @48 i — L85 vk a2 R AR PR 28 TAEREA, JEH &
TP 2E 782 5L BR [B]—AN Future XF 5,  FSRAZUT V1 520 ia 45



AsynchronousSocketChannel 2545 DL~ JEFH %€ 7772

® Future<\oid> connect(SocketAddress remote): 4L AE T HL.

® Future<integer> read(ByteBuffer dst): MiEiE i AN, 17iF| ByteBuffer # .
Future Xt G AL T SERBR AJETE S 3 17T 5L

®  Future<integer> write(ByteBuffer src): 4% ByteBuffer 7 {1 %55 N\ 28 1E . Future
MRS T SEbRE N EE T

AsynchronousServerSocketChannel 2574 DL JERH 2E 7772
® Future<AsynchronousSocketChannel> accept(): %% J1i&E#EiE R . Future X% h
B8 TR ST T A B2 1Y AsynchronousSocketChannel %} % .

D iEiE, A CMERE S FAT AT 2 A5 25854, Bl

SocketAddress socketAddress=....;

AsynchronousSocketChannel client= AsynchronousSocketChannel.open () ;
/ /RS IERE

Future<Void > connected=client.connect (socketAddress) ;

ByteBuffer byteBuffer=ByteBuffer.allocate (128);

/ /AT Heth AR

/ | ERF R SE R
connected.get () ;
/ /R

Future<Integer> future=client.read (byteBuffer);

/ /AT FothR AR

/ /SRR AT TE TS R 5 R
future.get () ;

byteBuffer.flip();
WritableByteChannel out=Channels.newChannel (System.out) ;
out.write (byteBuffer);

LA HiI%8 4-7 1) PingClient 2837 1 0B iV &AW a4 (R
Wz EEHZ T, RIE5XASENL LR 80 iﬁ’ﬁDLj‘ﬁE?%, e Ja 9T BV SLIEFE T AL 2% B IS
] o GUERARF TR 2R 2 L, BT EAROCES RAE . IR A “bye”, SL4 R
. LLRAis47 PingClient 250 1 4 AN HOAE ) L/L&ﬁ}?iﬁutﬂﬁ’ﬂu S HACR A Bk
AT AR S ARG R, SRR O R IAT 202 e i 45 2R
C:\chapter04\classes>java nonblock.PingClient
www.abc888.com
www.javathinker.net

.abc888.com AR « EBRW

ping www.javathinker.net FIZEHE : 20ms

ping www

bye

MEL EFTERZE SR AT LAE i, PingClient i 482 F 41 www.javathinker.net H T 20ms, T
2 www.abc888.com EMLK . MATENSS AR n] LAE i, PingClient K B85 =,



BN AN, A SRR XA BN A B R, BiaT AGRSHmA T
AN ENA . KRR EHLA AR S IR B B 5 L2 T BE RIGUR A TR R

f5)%2 4-7 PingClient.java

package nonblock;

import java.net.*;

class PingResult { //RrEE—ANENHER
InetSocketAddress address;
long connectStart; //JFiRERRS IR [A]
long connectFinish = 0; //&EBRINEHIHS(A]
String failure;
Future<Void> connectResult; //EHERIERIRLEHLER
AsynchronousSocketChannel socketChannel;
String host;
final String ERROR="JEHEZM";

PingResult (String host) {
try {
this.host=host;
address =
new InetSocketAddress (InetAddress.getByName (host),80) ;
} catch (IOException x) {
failure = ERROR;

public void print() { //4TEREHE—DENHPITER
String result;
if (connectFinish != 0)
result = Long.toString(connectFinish - connectStart) + "ms"
else if (failure != null)
result = failure;
else
result = "Timed out";
System.out.println ("ping "+ host+"HIZEHE" + " : " + result);

public class PingClient{
/ /T PingResult 45 A1 %1
private LinkedList<PingResult> pingResults=
new LinkedList<PingResult>();
boolean shutdown=false;

ExecutorService executorService;

public PingClient () throws IOException{
executorService= Executors.newFixedThreadPool (4) ;
executorService.execute (new Printer());

receivePingAddress () ;

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



new PingClient () ;

/B P AN EAL R, BRI AT PingHandler f£55 */
public void receivePingAddress () {
try{
BufferedReader localReader=new BufferedReader (
new InputStreamReader (System.in)) ;
String msg=null;
/ /RS P AN ) E AL
while ( (msg=localReader.readLine()) !=null) {
if (msg.equals ("bye")) {
shutdown=true;
executorService.shutdown () ;
break;
}
executorService.execute (new PingHandler (msg)) ;
}
}catch (IOException e) { }

/*x SERGERRE ENL, JF BIRBHERMAR] PingResults ZRMFIH */
public void addPingResult (PingResult pingResult) {
AsynchronousSocketChannel socketChannel = null;
try {

socketChannel = AsynchronousSocketChannel.open() ;

pingResult.socketChannel=socketChannel;

pingResult.connectStart = System.currentTimeMillis () ;

synchronized (pingResults) {
//1 pingResults BAFIHIMA—A PingResult X4
pingResults.add (pingResult) ;
pingResults.notify () ;

Future<Void> connectResult=
socketChannel.connect (pingResult.address) ;
pingResult.connectResult = connectResult;
}catch (Exception x) {
if (socketChannel != null) {
try {socketChannel.close();} catch (IOException e) {}
}
pingResult.failure = pingResult.ERROR;

/** §TE PingResults 45 RAFH CEPAT REMAES LR */
public void printPingResults () {
PingResult pingResult = null;
while (!shutdown ) {
synchronized (pingResults) {

while (!shutdown && pingResults.size() == 0 ) {



try{
pingResults.wait (100) ;
}catch (InterruptedException e) {e.printStackTrace () ;}

if (shutdown && pingResults.size() == 0 )break;
pingResult=pingResults.getFirst () ;

try{
if (pingResult.connectResult!=null)
pingResult.connectResult.get (500, TimeUnit .MILLISECONDS) ;
}catch (Exception e) {

pingResult.failure= pingResult.ERROR;

if (pingResult.connectResult!=null

&& pingResult.connectResult.isDone ()) {

pingResult.connectFinish = System.currentTimeMillis() ;

if (pingResult.connectResult!=null
&& pingResult.connectResult.isDone ()

| | pingResult.failure!=null) {

pingResult.print () ;

pingResults.removeFirst () ;

try {
pingResult.socketChannel.close () ;

} catch (IOException e) { }

/xx SHROERER E FNL, A PingResult W4,
HEIAS] PingResults 45 RAFFH */
public class PingHandler implements Runnable{
String msg;
public PingHandler (String msg) {
this.msg=msg;
}
public void run () {
if (!msg.equals ("bye")) {
PingResult pingResult=new PingResult (msg) ;
addPingResult (pingResult) ;

/** FTH] PingResults &5 RN EAPATREMES LR ~/
public class Printer implements Runnable({

public void run () {



printPingResults () ;

}

PL_E PingResult RRINIERE — D EHLHIHAT S R - PingClient 2511 PingResults BAZ1 47k
Fii A ) PingResult % % .

PingClient 25 & L T IR FEE AT 55 1 2K

® PingHandler 11:4535: i stidid P L 2 E R S om0 = LE, R H
B — PingResult X %, ©8 & TIESEER P HE R . B PingResult Xf
Z I3 PingResults 45 S\ 51,

® Printer {£4535: 7 5TFTEN PingResults 45 A iF B4 AT 58 EERMTS 45 5 . FTED
5 FE (1) PingResult % %23 M PingResults BA 1] Al .

PingClient 25/ main 2872 58 i LA T #4E

® Ok,

® [ ZFEMIRAT Printer L5 .

®  RWTEREUR P A ELHbE, BRI RS PingHandler 4155 . Gn SR i
A“bye”, LERFET

PingClient 2 4 F5 it 58 B A T #4F «
® AT Printer {£5%.
® /T PingHander 1155 .

4.6 1F GUI F1 [ SwingWorker S2HL T 538 B

T 4.4.1 5 G £ ) EchoClient 25 , H7T B2 1 i FE% i J 5216 (77 GUI, Graphical User
Interface )3k 452 Fl F 4 N7 45 5 o LL 72 4-8 1) gui.EchoClient 285241k 1 B H - S,
FFHESCAHE JTextField Hhii N7 55, gui.EchoClient 282 76— JTextPane SCATHIAR H1 2
7 MR 55 i S A [ o S8 45

{5072 4-8  gui.EchoClient 2

package gui;

import javax.swing.text.*;

public class EchoClient extends JFrame implements ActionListener({
private JLabel clientLabel=new JLabel ("Z Ui AMNE: ") ;
private JTextField clientTextField=new JTextField();
private JLabel serverLabel=new JLabel ("AR55#%iR [B] MmN g5 5 ;
private JTextPane serverTextPane=new JTextPane () ;

private SocketChannel socketChannel = null;

public EchoClient (String title) {
super (title);

clientTextField.addActionListener (this) ;

serverTextPane.setEditable (false);



JScrollPane serverScrollPane=new JScrollPane (serverTextPane) ;

JPanel clientPanel=new JPanel () ;

clientPanel.setlLayout (new BorderLayout ()) ;
clientPanel.add(clientLabel,BorderLayout .NORTH) ;
clientPanel.add(clientTextField, BorderLayout.SOUTH) ;

JPanel serverPanel=new JPanel ();

serverPanel.setlLayout (new BorderLayout()) ;

serverPanel.add (serverLabel, BorderLayout .NORTH) ;

serverPanel.add (serverScrollPane,BorderLayout.CENTER) ;

Container container=getContentPane () ;

container.add(clientPanel,BorderLayout.NORTH) ;

container.add (serverPanel,BorderLayout.CENTER) ;

setDefaultCloseOperation (JFrame.EXIT ON CLOSE) ;
setSize (500,300) ;

setVisible (true) ;

connect () ; //ERRS S

public void connect () {

try{ //EBERSS

S
I
I
S

S

ocketChannel = SocketChannel.open() ;
netAddress ia = InetAddress.getLocalHost () ;
netSocketAddress isa = new InetSocketAddress(ia,8000) ;

ocketChannel.connect (isa) ;

etServerTextPane (" 5RGASHIERFESLRII") ;

}catch (Exception e) {

setServerTextPane ("SR aERRIG") ;

public void setServerTextPane (String text) {

serverTextPane.setText (serverTextPane.getText () +"\r\n"+text) ;

public static void main (String[] args) {

/ /17 EDT 226 EchoClient 1155

EventQueue.invokelater (new Runnable () {
public void run () {
try {

EchoClient echoClient=new EchoClient ("EchoClient") ;
} catch (Exception e) {

e.printStackTrace () ;



private BufferedReader getReader (Socket socket)
throws IOExceptionf{... }

public String talk()throws IOException {
BufferedReader br=getReader (socketChannel.socket ()) ;
PrintWriter pw=getWriter (socketChannel.socket())

/1 FAFIAHE Gy N B
String msg=clientTextField.getText () ;
pw.println(msg); / /MRS &K IEH E
return br.readLine (); //3RFFIRS25umI& [l 1w 7 25 5

}

/** SEIRF PR SCAHE S BRI A +/
public void actionPerformed (ActionEvent evt) {
try{
setServerTextPane (talk()) ;

}catch (Exception e) {setServerTextPane (e.getMessage());}

}

PLEFEF O P St an i 4-1 fos. MH AR JTextField SCAHE i N — L4,
SRIGIEIZE, shssfii ActionEvent 3. EchoClient X% A4 (R AL FEE FE U1 R -

(1) FRECH P AESCARERI A 1ITH S

(2) [R5 48 o R IETH B o

(3) BSR4 #5 vt alR [ g v &5 3

(4) {ECARTHIR b B s R 25 3

|£ | EchoClient - O X
AN -

| love you
e 55 4 2% I iRy il 7 5 B

55 R 55 4 Y 3 B N7 e ol
echo:Hello
echo:l love you

4-1 gui.EchoClient 25617 f I /- L1

24 EchoClient Z87EALFE ActionEvent AR, 1 BEAE 2SR 55w dif 1) 30 (] o) |97 45 B
K1) N FHZEARZS, BT AR ? @ S50 Rk R L bR e AL is 4T 3R] B3R
L/

(D&M 4.3.1 511 EchoServer, 3 7 [ 2 7 b A3 i N 25 B 2 B, W0 AR A 170
{EA5 %5 7 i A B0 I 45 B R N B ZER S . 188U IRSSZEA gui.EchoServer. 3= Ef1&
SRR R

while ((msg = br.readLine()) != null) {
System.out.println (msg) ;

/ 1 BR55 s i A R 32 M S H300 2 i A A — BB 1],
/ /AR P S A R SR I R\ FH 28



try{
Thread.sleep (5000) ;
}catch (Exception e) {}

pw.println (echo (msqg)) ;
if (msg.equals ("bye"))

break;

(2) 4Eiz47 gui.EchoServer 2%, FFiz47T gui.EchoClient 2%. 7£ EchoClient 281 FH /7 L1
[ SCASHE i N — SE A R P (A1 2, N DROd B 0 — A4 o« 2 R BILA ;7 ST R R AR A,
RSk AS Ko e 2 FH P () # A
Mt AR P RS R ARV, FHSRAMTRE . 4 gui.EchoClient 2247 HE, &
PN LRFEAE T A
® main ELFE: FTTHAT main()77E, FEAIE EchoClient X R L5 $E40 44 EDT 4k
Fo
® EDT Z#E (Event Dispatch Thread, FF7-IRZFE): X/ Java MM N EITE FH
S H SR LR RE  Z R R TAE G (L 7 st HilFRIHT I P Ftim; (2)
WS AN AL B b P S Al R SRR A (3D AT AR ZRFE SRS AT S5, BllnfEA
i, main FZFE A EDT ZF2 258 1 6% EchoClient X R II4E 55

gui.EchoClient 2RI 4HIZ4THS, main FLRFEHAT5E main() 7k E s A A, T
KR EDT A2 LRERFE R 7 g7 B AR MmOt B TE FH F 1 () 2z i FslEr, W A
Ab PR ph B S A R R S AR A, B NN, R . 2 EDT ZRFEAE AL B ARG 5] v
1) ActionEvent FAFIT, & PR A5 R 55 2k vt ak [ o S 25 SR 4E N FHLZEARAS , i Apikr Rl
Wi 5 FH P E R P Sii B Ak S N R R R AR, IXFE = AR S IR R B

WHAT AP IX — [ L 23X 30 7 AR p92 e H AW R RSk 7040 EDT ZRFE ) — 28 TR, ik
EDT Z&H2E 3= E 4 Soof B A S () 2 b AURHT, B i b B0 S i 1 &My, il e Ak
HAERE, FAREIIEN, REEEARNHA AT A4 HAL AR P ATHAT 1. EDT
RFELAT SEHAF AT S5 5, SRS SN 4k 42 67 516k P FE T R 43 R A I T o

FER R — R, EDT AR BAR D) HAR BT 55 L AG AN S fEWe 2 —FhIME 2
LETF RN G E E LEAE. Ha2, BUEH P SR a2 FL e am. Frigdegs
ZA, RfRBWA I ERE CEEE EDT LREATFR A G H 2 LINLRE) IR0 FTH 2
PEEAT AP SR PE L, ATRES SRS I GIAIE R BoR. AL, b —MiEnffEe
4= [ /i e R Java Swing AP1 3R 4E[F) SwingWorker 28, ‘& Al EDT 2k FE 452 B IDK A & 42
g, EATNER IR A RS

4.6.1 SwingWorker 21 FH 2
SwingWorker &[5 LT :

public abstract class SwingWorker<T,V> extends Object
implements RunnableFuture<T>

SwingWorker Z55231 7 RunnableFuture #2171, 1 RunnableFuture #2111 X 4k# T Future
$ZF0 Runnable 42 1. BT BA SwingWorker 28 3 15 5 4212 5 . SwingWorker<T, V> A4 244 -
® TV RRFAIBRIIRA&L R . SwingWorker 25[1] doInBackground()Fl get() /7 ¥2:
R[] f 28 5 R



o V' FrmAaHI s e . SwingWorker 2511 publish() /72 AL Hr Al
HAEHE, process J7 k() AbBE A RIS B A

SwingWorker 28 £ E 405 DLF Jii%:

® protected abstract T dolnBackground()

GTEREE T EENE G AFETS, B SwingWorker TAEZLFERBAT. PUTRE,
IR BIRABEES R WRPATHER R, TR .

® protected void publish(V chunks)

24 chunks F7R iz H A ) H )iz B, 12077508 % i SwingWorker TAEZFERIAT -
£ dolnBackground() 72 71 R A A ik U7 K ik — 2L [alI2 B4R o publish() 77 v 23 8 A1
EDT £ 24447 process() /7%

® protected void process(List<V> chunks)

%515 H EDT ZRFEHUT. 24 SwingWorker TAEZRFEHAT —IK publish() 51, wia S8
EDT £EFE 47—k process() 5 i, process() 5 %2 b H B publish() /7 ¥2: & 3% 11 v 8] i 5 5005 .
process() 754 chunks S50k K ow b B 5 4 -

® protected void done()

%7 EDT AT, 24 SwingWorker TAEZFEH 4T 5 doInBackground() /5% )5 ,
EDT £ 24 H 34T done() /7. HILAT W, SwingWorker 255 EDT £6F% A #C & Ak ¥ 2R
B, OXFEC A BRIAR LRI RN T B E SRR AR

® public void execute()

L HAMGAE (71 main FEZFEEL EDT Z68%) A 17—~ SwingWorker %} 4[] execute()
JiiE, FITiEE A SwingWorker 1T 45323244 SwingWorker T{E£EFEith . SwingWorker L {F
RIS TRIR— ML T B RPIRZS ) SwingWorker TAEZEFER AT SwingWorker 1155, #it))
Hiis, H AR AT SwingWorker %} 4 1) doinBackground() 77 i

® public T get()
M A2 FE R, 3R19 SwingWorker T 55 1 i s H 45 R . get() 7= E 1
doInBackground() /7 7%+ 5 5¢ %, iR [Al doInBackground() /7%= A: i K ia 45 R .

® public boolean isDone()

AR R, WA 52 T %A SwingWorker 1155, WISRATS 58, Hik[A]
true .

® public boolean cancel(boolean mayInterruptIfRunning)

A SRR, B SwingWorker 4£5% . GiZRBGH &, wiizlal true o RUESS
W TTIEHAT, B4 cancel )T IZAE S K I AT . WFAESS IEESITH, JFHZ
% mayInterruptIfRunning 4 true, it 2 BUHIX —HAT F TS .

4.6.2 H SwingWorker 25K g n it 4%

£ Swing API 11, JProgressBar Fmitk 5 2% , ‘Bl it BN 5 Ik FH P BEAME S AT IR BE .
JProgressBar f¢) setValue(int value) 77 ¥2: 4K 4 241 value Sk E itk FE 25 K B . 42 AN
setValue(int value) /7%, 3 HAR IR AR value 8018, St {E 15530 2 AW sh A 55T .

7ELL N IFE 4-9 1) gui.BarDemo 25+, FIA] SwingWorker 5 EDT AR MIERFZAAE,
REANWTSE Tk 2%, RRPAT — NG SRS R .



{5152 4-9  BarDemo.java

package gui;

import java.awt.BorderLayout;

public class BarDemo extends JFrame ({
private JPanel contentPane;

private JProgressBar progressBar;

public static void main(String[] args) {
EventQueue.invokeLater (new Runnable () {
public void run () {
try {
BarDemo bar = new BarDemo ("ProgressBar Demo") ;

} catch (Exception e) { e.printStackTrace();}

public BarDemo (String title) {
super (title) ;
progressBar = new JProgressBar (0, 100);

contentPane.add (progressBar, BorderLayout.NORTH) ;

JButton btnBegin = new JButton ("Begin");
btnBegin.addActionListener (new ActionListener () {
public void actionPerformed (ActionEvent e) {
new ProgressBarHandler () .execute() ;

}
}):
contentPane.add (btnBegin, BorderLayout.SOUTH) ;
setVisible (true) ;

class ProgressBarHandler extends SwingWorker<Void, Integer> ({

/** SwingWorker LAEEFEHAT, 56115, B, KX PiEEEHE ~/
protected Void doInBackground () throws Exception {
FileOutputStream out=new FileOutputStream("data.txt");
PrintWriter pw=new PrintWriter (out, true);
/] W —AMRFER RS, BRREE 1 FP, BESCEh B AN—AT AR
for (int 1 = 0; 1 < 100; i++) {
Thread.sleep(1000) ;
pw.println ("data"+1i) ;
publish (i) ;//¥4ATEEE BN chunks #
}
pw.close () ;

return null;

/** EDT ZFEHAT, MKIE R0+ RS E s, BHdtEANERE ~/
protected void process (List<Integer> chunks) {

progressBar.setValue (chunks.get (chunks.size() - 1));



}

/** EDT ZFEHAT, BInE55 e BUtHE BAE */

protected void done () {
JOptionPane.showMessageDialog (null, "fE&55E/! ") ;

}

}
BarDemo G FETEH - St Wi 4-1 fros .

|£ | ProgressBar Demo — O X
| |
Begin
BarDemo 25 &% H 7 L ifl

M PAES N B3R “Begin” #%4H, P K1) ActionEvent F44 H BarDemo 1418 75 %
e I FE 4 ActionListener S AbFE .
btnBegin.addActionlListener (new ActionListener () {
public void actionPerformed (ActionEvent e) {
new ProgressBarHandler () .execute() ;
}
}) i
L I actionPerformed() /772: 1 EDT ZRFEKHAT » 1% 7715618 —4> ProgressBarHandler Xt
%, HWHHEN execute()/77%. execute() 5% H SwingWorker TAEZRFE IR A T — 4
ProgressBarHandler 1£45. SwingWorker T {/E£EFEith 2 ZREF €/ SwingWorker TAEZEFEK
47T ProgressBarHandler % % [f] dolnBackground() /772
ProgressBarHandler 2% j& BarDemo 25 f¥] N # 2% . ProgressBarHandler 2% 4k 7k |
SwingWorker 2%, ProgressBarHandler 287E doInBackground() /7% th AT —ANFEIT R34, 1)
SO AT S NEE, I H o i@ publish() 7772 & 0% A a)E AR -
ProgressBarHandler 2511 process()/772:H EDT ZRF2HAT , MR HE 24w 1w [H)is S 4 ok 2
il ik FE 2% o
4 SwingWorker TAF£FE34T5¢ doInBackground() /7%, EDT £kf&<x i done() /5%,
EINERA P BaR—A USRI EAE.

il R 4R R P ABAE BarDemo &9 8 F R @ b T “Begin”#:42, 3t

7-1{ 2 F 3% T SwingWorker T4 & 425+ K #47 ProgressBarHandler 1£%-,
REEHEE, RAFHRABEELEET DT, MaX—FEG I E2Y
R P ¥ “Begin i 4a, stiR A #4269 setEnabled(false) 7 &, 1% /F % 4%
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4.6.3 H SwingWorker Z8SE31 5 42 (] AsynEchoClient

PLF 5 #2 4-10 1) gui.AsynEchoClient 2561 & (1) 7 F 1 A1 4.6 15 (1) {511 #% 4-1 1] EchoClient
FAHTE . XA E T, 72 AsynEchoClient 25 H, i€ X T 4k 7K SwingWorker 25 1] ActionEventHandler
2%, "B1E doInBackGround() /7 7% H £t 7 B2 ISR 45 s vt 14D 1) 152 465 B

f5)%2 4-10 AsynEchoClient.java

package gui;
import javax.swing.text.*;

/** KEFRFHPZE clientTextField CAHE T B4 Hy M */
public void actionPerformed (ActionEvent evt) {

new ActionEventHandler () .execute() ;

}

class ActionEventHandler extends SwingWorker<String, Void> ({

/**  JEE1E% (swingWorker LAEZRFESAT) : RS A3umpom N gh 5+ /
protected String doInBackground() throws Exception {
return talk();

}

/** FiGAE% (EDT RFEHAT): BoniRss asim A pigs | «/
protected void done () {
try{
String result=get () ;
setServerTextPane (result) ;
}catch (Exception e) {setServerTextPane (e.getMessage()) ;}

}

24 SwingWorker T_/EZF2 4417 5¢ ActionEventHandler %7 % [ doInBackground() /772, EDT

LR LR 24T ActionEventHandler %t % f#) done() 7%, %7124 (E SCAS T AR Y B IR 55 2% v
RIE T . 4

J6IE4T gui.EchoServer 2%, F{iz4T gui.AsynEchoClient 35, 4/ /'7E AsynEchoClient 2%
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CRT TN XN ERRALFE ActionEvent FE ) HARAT 55 #52 B SwingWorker T{E£E

FEM A ) TAEZRFE K40 AT, EDT LA 5 2 A (R Skemm B 7 5 R S 2 6] 158 BARAE
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AT, e T/ET M, 7T CLE R configureBlocking() /7 2k B B AR 2.
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4.8 25>

1. TEMRSSAAETH, LML T Re S NFHZERES? (i)
a) ZRFEPAT Socket [ getinputStream() J5 =R A4 AT «

b) £&FEHh4T Socket [X] getOutputStream() /7 723k 154 i it -

c) £kFE#h4T ServerSocket f) accept() 5%

d) Z&FEM Socket I N LI BHE o

e) ZkFEH Socket (4IRS —HEEHE

2. ServerSocketChannel FJ R AN HEAF? (%)
a) SelectionKey.OP_ACCEPT: UG Bt 4% 4t

b) SelectionKey.OP_CONNECT: &%k 4 i

c) SelectionKey.OP_READ: it 24 FfF

d) SelectionKey.OP_WRITE: 5atzs it

3. SocketChannel 7] fE A A MELE A2 (23D
a) SelectionKey.OP_ACCEPT: %% emt s H 1t
b) SelectionKey.OP_CONNECT: 4%k 4 i
c) SelectionKey.OP_READ: it 24 FfF

d) SelectionKey.OP_WRITE: 5#tzs i

4, XFF LU AR

int n=socketChannel.read (byteBuffer); //fi%E n>=0
byteBuffer.flip();

T E AT socketChannel.read(byteBuffer) 77747, byteBuffer 75 PR AL B 7351 9
c. | filp, PAT5ELA LARILSE, byteBuffer (& WIRAME S ARZLZD? (k)

a) HEANcC, WAL ALEA pn

b) &N c, Ry pn, FIEHNO

c) HEANI, R pn, FIEHNO

d) A& N c, WA p+n, HIEN p+n

5. {EWFLLEAL, SelectionKey Xf S 4x04k? (£ik)
a) MR- SelectionKey [t cancel() /512

b) £ SelectionKey [ close() /%

) KH]'5 SelectionKey S (%) Channel

d) %M SelectionKey % EE[ Selector

6. ZEFEHAT Selector %4 select(long timeout) /7 & ik NFHZEIRZS, TEMRELtE L, 2%
FE 22 M select() 7L HIR[E1 2 (k)

a) £/ A SelectionKey [FJH K FH1F 4 KA

b) HABZFELIE T T Selector % % ) wakeup() /772

c) 5 Selector Xf RICHL)—> SocketChannel X} Gt 5K ]

d) HRETHAT select() 5%k L Bl JL A 282 iy

e) M [ EERFI ]

7. BRINIEALT, SocketChannel X4kt TAH A2 (Hik)
a) PHZER, b) ARPHZEM



8. SwingWorker Z& MRS J5 1% 7~ B SwingWorker TAELFEHAT G G4E45? (i)
a) done() b) publish() ¢) doIinBackground() d) process()

9. iE1T 4.6.3 Fiff) AsynEchoClient 3%, 4 JHuig 7 FH F L (1 SCASHE b AS W ik 47 ]
EHE, AWML RIEsIT? (i)

a) — > main FZFE.

b) —> main FLFEM—A EDT &if%.

b)—/ EDT ZRFEF1—A4> SwingWorker TA{EZEFE

d) —/> EDT ZFEMEZA K H T SwingWorker T/EZEFEib Y] SwingWorker TAEZ6F¢ .

10. DA R AN 2R R T b AT & BIERIE? (20

a) 2k A Al —> ByteBuffer 2 X th 5 AHdlE, 4% B AW XA~ ByteBuffer 42
X A .

b) Z&FE A AW —> ByteBuffer 2 X rh 5 N, 4% B —EHSAr, HEIX A
X455, A HEMNEMR XA EdE. S5 B NP X dEn, 2872 A J G
SHFF, HPILRE B B IXTES.

c)—/> SwingWorker TAELEFEEHAT—4 SwingWorker %§ % (%] dolnBackground() /72,
il EDT e i Wi B FH P ST fis i R 44

d) —4> SwingWorker TAEZEFEAESAT— > SwingWorker X % [ dolnBackground() /772
i EDT ZRFEAE AT IX AN SwingWorker 5t % (1) get() 5%

11. 9n'5— A F T2 Wi g AL B s e e O FR 7 o iR 55 %50 Cexercise. IntgenServer 25
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(11)Z W E P55 A ) sourcecode/chapterO4/src/exercise H 3% T IntgenServer #l1
IntgenClient 25,

e : RS asum LAt I i 77 Ok int SRAYRIEGE, i8R int SRR A HORERT,
Integer. MAX_VALUE+1 FJHUE AT AL (20T Integer. MIN_VALUE), FTbL, 41 £ 2&4ks:
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