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GiRpIE . AR, S EAEZIRIERG L (BRI ERA L) o iSRG A AR A
7& 100%JCii, B A REHLIVME TS ) St Bt . WR R BRAE RGOUT A, W]
DIAERSHIIVMSEE h AL & ARG, Bliava APIIE AR i seke il . (HIXPRTT REE S S P 253
FRVERI RS, RO, S L REIR AT & — BUEZORIIVM. - Sun il I 7] UK Microsoft 7 1 ik
B2, BUONRBAE, IDirectfH8 RSB RS LigqT. WRCLEIFEMAIT A, WA A 5k
) HATE 5, AU BEEESRAR A+ 21 R -

NTRYEX— 1, java.niofFARRAE TR . BAAHLUL, 52 Channel Al Selector
H. EATRME T FHIVOMRS B API, IDK 1.4 LARTHIRRA 2 TCiEE X B IR 5 1. R Rk
BHRFITER: BIEMHSE —PRERGNE MR, (HRIX LR RIE 23R4 T 3K FETHE
8, MR TGS R ERE R o E S AL = R/OR . AUk, java.nio.channels.spiit
PRAE T BRI (SPD , RVFEA BT ALEIE MR RERS, RIS SORE ROE I — 80k

BEENIORIHH, JavalZe /™t IRl W5 BHIERI 22 AR RN P8 1 e . fEIX L4,
i EBENOFE AL ANH] ]

% TNIO, JDK 1.4 it &¥F2 Hab mE . M 1.4 TG, Javal-& ok A& E R, &
A TE R JE 1 N AT LT 980 6 ). David Flanaganfir# (Javafi R T CEDUR)  (Java in a
Nutshell, Fourth Edition [O'Reilly]) s&4:1fi T f#JDK 1.4 &% J5 HF 4 fEm S .
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1.4 |/OHE&

Java'l" & HEft 7O, HIMGREE XA A R, BUKARILsce, ZARREE
K Z KA —— A AR — Rl 5, FEOUAGR atk. JIDK 1.4 HINIOBAFEEIN T — &8
ME M TUOAH .. 5UAEAFIRI AR, B i R E ORAE 1 07 4 6 i 5 5 B0 S 2 1l i R
M. NIOfHR 5Lk P A AE SR A JE W Sl B AIAE R A e AR R R BIR i 2 Java i i 72
FRRERINOT K, BMEXEF g, WUKSHAEZHAEAKVOMS (CHLEZEIFA I T
%), IEREKEATE.

AT AR AR IOM S, Tk, AR PR [l — e AN S, R — SRR INIO
RKUnficfEsaE Rat. NIOKKER/O %, Hit, YAUEREERIE RS2 FRAY, A GEF g
A0S,

FEBR AL R, PR DL B R 2 .

o ZFIPIXRAE

o ARG A ]
o EMNLF

o JPUIHEIR

o [HFSCAIIOAIAI/O
o ZTIO (HMHIEE

1.4.1 ZHXRE

G, PARZEMIX AN TAE, ZFrA VORI Rl . Frif A / "I AEpE C8dm %
HEERS 22 X

BEREPATVOHRAE, JHEEER, Wt R/ R EIENR, LB EALEM X BB HT
(5) , BEAMBEEREMXENE (B o SRMEMAX U BT Sa it e, JRIERSN
ARAC B ARSI, HE R R AR, HeMEm s, AEEEASE.

K 1-1 g Slid 1 Sis WA R A A1 AT o I EERE K P A7 X 38R s i R . BERE (i Hiread () &
GURH, ZORFG XHIRE . W IZEE ) T i R A A&, BORFLARE S DA . WAt
PR SCEIE B S ANENFZ X, X — Pl DMAE R, Jof ECPUEl. — HRiA %
SHCZZ I, AL RISE S A AZ 7 18] Al B 2 ek [X 4% DS BERE AT read () 1 F IR 45 52 R 22 e
X
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& 1-1. /O X R1EE &

read(] oMa [ s g3
+ I |

i 15 b Bl

...
e
=+
[5]
i

P e ] S R AR 2 AR, AR T R BIREAD IR

VER B A AR T B . L Al R PR X . VM R W Rt RE, B
SRR A P ARG ARR AU XS, b, PRI XA T AR AN BE LA Uy [ B A e % Y
12 (AR RGEX . WA AR ERE S BIAIEHI 2B, 35615 - Xt
BRIIBITIRE, 4555, mEERGE, PralOMER (WX Bpnd) s (0 1.4.2 /A5 dEidn
%318

HBERRE RIOBRAE M, EHAT DM RFWMA CHRFARBPE K HIRRE L8 N i.
CIC+HFEFF 51 FT N B JEE 2 J71%:0pen( )~ read( ). write( )Flclose( )E i) I8 A ml 2 2 37 Al AT 24
MRS . ANZUXMIT A, SRR R ZPER, B 8dE, IR
LI BIH P23 (BN B HE € T X o W AZ I B B R AT B S A7 s s A, DR e k2 i 5 s T g
CAENZ TR 7o WRZIXRE, 1280 A R DU OREN ] G R ANE AR 2 E), 0
R AERD, WAZE TR S N AF

B TH 11, BATREREAS, CHE AR ILRIH P 2 PP A2 R A ANE%
TR A2 ] ST B S B R P A (A B G XU ? XA LA R . E o, PR AR BRI
FAP 2SI o FUR, ARREAISRE B HA7 A PO BE 15 46 R VR 1R B S /N (R B g, 1 R P E R 15
SRTAT BE AR /N ECARXT T B S . R R T P = ) S e I RE v, AR
HAmmno . HaaTE, RsEAE PR AR,

1.4.1.1 K88/ L8

2B RS REICALR / I RE AT S s k. ARIE AR/ IER IS, #REAF 1R
GiRMH, BUREIE B XA R A R E R G, AT, AR AT DUIRUT 3R 7 sl HE T 2 A g2 b
DX, BRI B A i 2 A P A 2 b X, 5 R EE A2 G2 XA R TR R (&
1-2) .

1 RFRZX—nm, BHRBEIRZ, AEAPHEVEEZ A BR800 5 AN B8 B R 10l A7 3t
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1-2. =ZMEHXBI A BEERE

read(]
oMe T LA
i |—1 il |
2t p e

AR AR A L 2 AT RS ORFEOTREARITANEE) |, ARt m] DAL AL Bodim i Ak 2
AR, FOVE CEBAHERBEERN2MELS . MRRAGEKAZACPU, HAEFLIFMNIEE A2
PNEMIX .

1.4.2 EAE

P BUCERAE RGEAAE BN Ao B ROV AT E R (BRI b By 2 (R ff
RAM) WAFHl . IXARMSUF LI, SR AT 20 P RK:

1 —ABLER UL RTH5 [ [F]— AN B Py A7 ik
2. RELPAAF 2 A ALK TS B ] RO P A7

AT — 5 2, e 201 45 AN A8 10 I DMA B 5 A7 £ B AT - 22 8], (B I A A L 1 52 2 /0 25—
T, JUPRT CLIK BAR TR OR3P A A (A M ik 5 PP 22 TR ) R SOt b i S ) [ — S B e, IR,
DMAGE{F CREEDT R E N AF sttt wlhv] DURTEXS A% 5 - 22 T 2R (R ] I e X COL I
1-3) &

1-3. AE=E)Z ERST

e o | s {455
; il |

e

R P,

i TF

KFEERNG T, AETHAZSH P BRARE D, (AT &2, WIS P Zm X e
AR DU 55, Z20h X 1K/ NE AU BRI 3R BN GBS R 512 F RS R XD A
.o BAE RGN AR AR 2 A0, BRI E KA AT A DU RN B A /N £
B, @HEN 2 R GXFEfT R o BRI NAETTN 1,024, 2,048 F1 4,096 715 REHUFI
YIERNAFE TR RN SR AR . 1B 1-4 7R 1 oK B 220 kg AU Bk P R DL A A7 D G T Bl S5 28 2
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171

& 1-4. AER

AT A
— '
v RCIT
1 |
l i ] TR

1.4.3 AEREAE

N T SRR EM AR S AR (SRR TENAE) , s BT B A 2 T (2%
MROZEH, BARFIE SRR R e i, AR « RBGZIT S, RO A7 22 8 ) DL i
REMS 2K SEAFAE T AMRMERL A, KRR A7 A R A U 7 & Me) . AR B,
HNTFR S T X R G A TR 2 X, BN A A7 Bt ok, A it i BN
£ LI -

K 1-5 Som 70 @ T IUA AR AR TE, Hh R AT R T B QB AR 2R
AR TR, HAPPAERANL, AR T .

& 1-5. AT o nXEREFHNYBEAE

AT D3| 4 A4 1 B2 HIENTE

AR M GG D3 OBl M R O G @ D2 A B I

AL TR/ E N REEEIR /NS H, SXFE ARt ] ELRE I A A2 O A 2, JE A
WH AW, (EREN HERAN . 282, Praa /O TR e . X1 R 72 TEORE
BRERE RGNS, X MR B e R S BE I AF 2 TR AR R AP — 7 3

BARCPUL & — AN NAEHEIL (MMU) KT R4, 24 EATFCPUSYIBNIEZH.
A LS R UL ) A B A A7 b A i BT R AR B 24 CPUS| A S N AE HHERT, MMU 7 37
T Zh bk BT 7E U (AR I8 I X b B AT A BB AT B ARSI, G R TS i 4 S ) 2 T
T GX— B TE RS, HERTD o W HTAEAE S5 % U SR S A B N AE L,
MMUZ: [ CPUFEAZ — AN TUA %

TR — B CRUT RGIRAD o JEE U S R, B SRR I
(B AR P RCRIULIRIRUE TR A A . YRGS B TR AR, SR04 3

WAF. XAEAE T EON A TR B N AF, B2 BORIO TR )y o AEIXAPIR LT, W oRAF RS H 1 T
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O 7 CHRIEE R TTIIAA LK, WECKRESER) , @BAE AT I b, JE0T
NP LRI B TUX

USRI B SR B E AN A B R A AL (A& T IEAE AT FIEBERE FE T — DA AEBD
B REEI SAIE, BUEHREER R TR, HIBUR S WK sy, I SEINREE
HBERER R IR A o

— EHA R TUE 1 RAE, MMUBERVEEET, @SR BB BRI SS (2, ik
Pt TURIMES ) , F RS AREE . G TR ] P BERE X Ib A 2 225808, —UIHRAEA AN
A HREAT o

1.4.4 THI/O

AFNOJE AT R GTEWs, S R G S AR A . BRI EIR A AR X L, E@E KX
512 7. WAELJEAEAFBCA, XHTESCE— e A, BRI T RS EE A . AR R
. WX S WA TUSH AR A #RREGE— K/, #ATE D R I B e 0 1)

ARG RERZXH G, R R (SO s Bl i) — ok 7y
Ko ErE RIS LFE BN ES S RGHTAOE, AR BERSHEITZE. 2X/FRGE X
T AR, U SR YRS R

BT UFE], B VO HR AL 8 I 3% SR DU 2 58 ) S BZI10 G, DU I B2 = 1
Bl DURET USRS AT Z R EZ AR 10 VOM A BHERCR AN AR E .
2y JRJZ I TUTHT I JBE A U] B 45 0 SCAF IO 2

A ARGHE EH KD BUR BRI A AR . FUPAEETE R, WEms, A3 Rl
SRR, AL E SRR A S TC R IR T R e S SO . B e B A
Ja — R AR, 5%,

S BRI RSO R, SO R 40 220 e Bt AR e R B A6 B, SRR FHEM
KM X BN AF . Z AR RGUEAE B R RARE SR B a8 A AT &, R LS U 75 ok £
X o TR 23 DU A (B3R 1 28 G0 U0 FH 37 5K 00T S B Aol s 8

BAERGUEA DTS, H/NEGE SEANAET 8 B R WA RSRIERS T
M 2,048 31| 8,192 5 ALE, HAGLRILA NAF TURPHIREEL
K3 TUHOR BB E RGPATIOM A e n] B85 N LA R LA

o HAETESRMIBIE DA AT RGN T (AR XD o BAEE BRSO s Aol
P REEERZ AP R G, T HAX LS TUR] e th AN JESE .
o TENEERIDECEWEEN NI, DLERNEEIE IS RS
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o TENAITSREE F RIS R G L T8 SL R

o NEEANAFTUE A TR o

o RWINAFRGUEIRIVE R, RN, MBR BT A, TR R

o —HUHIMANBRIETER, SO R GRS RGBT i, BRI /5 SO N A Bl s 1k

= H

oo

i EE R, XSO R G o [ LAt A A T RS B i 22 A . 4 TR AR ZEIIO
TR, SRR 0 s AR AT RE S I T B A 247, Jo /R A AR R B v] R A A

K2 BgAE RGO R S BB RR B 7, RS TSN ST RS0 RN A
ST OUAN T, IXEESCAF R G AT BEAEAT K (I (8] AR 2. IXFERITE, SR R 200
AR BAS F R BERE R T OT, T REARAS TG G Ur R A IXPP I AL AT RE AL R . 4 R PAT 2R
A, WA SR AT PR B R R, B RS IT R UTRE 7.

AP AL S AR EE I B R M . X, SO AR Gltidwrite( ) # S EOUE RS
UUARME, B eI U, SR BRSO R RRERID . SO AT SR, et s £
BRI RGI, )R S ERAE T, FRE SO R G TR B A

1.4.4.1 RTEME T

FRGE ¥ SCAF1/O Tt F P FE R Ariread( ) Fiwrite( ) RGE A FIRAL BRI . N T AE N IZ A FI)
SR G ISR A W N AT X Z B s s, — KL B THRIE L B2 A 7. XER
N, EXXFRGE PSP X BAEERA — MR R B, & MR HIHRIE ARG
FRRRPIARSE B /OMAE , FuvE F P BE AR f KR P ) Y 1 1) D R GENORR I, IS8 e S g2 b X
UL IXHZAFBRESIO, WilE 1-6 fis.

& 1-6. F PAFEIX RS TTHIRRST

i TR

B _— e
o T

PN A7 RSB /O FH ST Z e 3L T 2 18] L2 W] SO AR S8 DA RE AU A7 it o SRR L
AL

o JHPEARIESCHEIE B E ALY, BrBUER K Airead( ) skwrite( ) RETI -
o NI REREAL Ak W AR, DURRR 2 A, MR SO B AR A 1 A
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Afo WARF P BT WU A7 R, AHSCTT HEhbRic v iE, B ROET 20REEE, SCfF

CEIES P
o BAERGMEMNA T ARG X TUATH e mk L, HRIE RGBT AE
H,

o B EGEIIINTT, ERIAT G XL
o REUSCIEFIMS, TRAETKEAL, BIArdE T2 s L.

REAU A A7 MG 1O A2 B RN, MR Z AR, EN 2RI 7EAER
EHWEN, RHZACRX e WRBEE G M X AL TR TR, BN AR IO EEL W
24, RZHERERGN S, HAAEHEBERS KIERT .

1.4.4.2 XHHIE

SCAFBUENLE FeVF— SRR PR A SRR A IR SC A, BUR M A IO 2o 8% 10 g A2 42
HEE RN, BT HESRRE . R 2 A SR IAT U R R R IO, SCHFBIUE R A
R o B P S R D™ BLAS T SO UE -

“SCBUET AT BB A BUE A SO R GRE RTRIE , E8UE AR URAEAESE
NERZ T, BUE XISAEAE AT AA SR BN 7T . BUE B4 UG, THIA T SRR R
FOTHhE, ALE R E B RIS T I T UM 2 AR AN Uy ) SO AN R X, R E G
HEN,

SCAFBUEA RT3 SRR S ) 2 AN ISR RN X R SOPR X O AR AR s g
WA, B ESRAR SR X A R A BUE AR AR T

SR S B e SN, AR R R T UK SO R S . AR RSO
S S BT SO B SR 43 DX S ) S B . 5 AN B S A 7] SO DX 3 b 2 1 SR 3L 2
o PANHERE R DOIFATIRAL, HAGEW . (B2, B =R E O, ERiERS
Bl ZHRESATIIRS, HREIBABUE LK. R gk, —Bapuubs, Hib
B ERPUEAE 2 AT ROIRES, BRI S BURRR . XFE, SEOBTRERE AT UE SO, AR
BEREAN S RO SCAF I S AR 2T Ja A — S 4528 & 1-7 A& 1-8 ik 17X —id fe.

[ 1-7. HLESPEETM G HHEKR

isEEA e EhE

X

ot R —

’<— ﬁrﬂiﬁ —b‘
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1-8. I A5 $0 PR BT L = 5 K

iR A inE2HEe E2hE
X s SRR ]

s

|t
|-'.

S A

SRR S WU P A S 2 70 BRSO 2 1 3R R SR RE AR SR L M T BUEE B, H
BAERGUFA BRI, 1052 ARG REREAT VR T OB BUE(F 2 2 BUnix 1SR UnixigAF
ARGUE BN, A Al s I A EGR A Z .

SiR i) AN h A R G B R G amAT S,  ANVE HERERT B AR RIE S5 75, A BH IR HX SO
BIE X UT ) o ORI ER A R AL A A A SR A B E T SR B D i R, I AE T )
FEF BRI A SRR P (R — B SO E , R WIR 245, o ME— Rl AT I8 1 & 5k . Kt
TR A BUE KN ARE, MR BV AN TR R o

1.4.5 IO

FEARRT A VORMERT LA HHH 2 T M, thAURIO, FLIEBIRL) 1 IHIE . 1/O 7 it Lb Aty
FHG WIWKIBIFATTY (FEHIG) Wk FTEINLER LR 2% 4%

TR fEs— B (A LRI ik wtg, @M THEERA . SHRIERFRVFCHE
TARPHZER, P, B DIERR LR EA RN, RIS 3A AR E TRl 0. R
BE LA RERE AT AAE A B N AR B BEAT AL B, i AL PR L R P (B A T A D E

PEARPHZE R — 20, Bt PEv £, e vhik#e AR ZERIML O R 2 e a4k
PHEER . B, HELEERRZTMENES LS TIRIERS. RERAGXGES —RIIW, I
RIESEREIRLER i . Xk, IUDUEMEERE RGUR BRI R E S, BEREmL AT DL AR [RIA GRS A
2R, SCILZ AN 2 B . X BRI T S R S5 A U, SR AL PR R K M
BOERL. A VIR O BRSO T R A AT

1.5 545

KREMR T RGZHN0, RE—mid, &HEMRARM. WRFHZET M/ T A
%, MTUREGHIZH R, AA0K. JidLEZRAvI Silberschatzf 3 (BE RGMEE)  CGEAX
i) (Operating System Concepts, Sixth Edition [John Wiley & Sons]) &AL HIERAE R G H A1,
MIX AR H R AN 4%
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JEL AT I PRE, RS ST A TR N A TOREUN TR, A RIS EIRGE &, BEFRAT
AR/ Java New I/O (NIO) . %2 THHINION %, W51 T T HA AN S . FM TiX
BLRLARMES:, A REF A 5 MR A R T 2 1/OTE BE

NIOZ: X Z iR BILR R R . KRENHLESENS, — DI ates. R ESRIE, AT, &FEF RARAL
of, AEBALZITR .
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FoE ZfX

— AN Y-
—— R BIBR AR « Z A

FATLL BuFfer RIF4HRATXT jJava.nio BAFERIN IR, 1XE20E jJava.nio 11
G fEATEY, BATKBIRATIAREMX, THESFIARMRE, HESERMEH. 28R
BATEH T jJava.nio &M X £ java.nio.channels iX—i@iESAHEL R 1.

— Buffer X QU2 B S AR Ay . HARRZ — M eflds, BiE»BusklX, 1
X HEEHR T PAAEIAE R TR . Z2ih XUnFRATIE 5 — F iR B AR S i AR Xt
TR AR R FEIREAE RUHE — A Eh X . R IXAE T e R HoE 281,
EZEFIX A A AR B 71T o AR G DT DUE JA & BT T 1T BRI A e e, IX R
TG XA AT QI 2 . FRATHEFE AR 5745 i T 0363 7 2 e DX e A7k 2 S

X TAE HiBiE SR R, BIEE 170 B A RHET BN T, 25 X R X Le
PEAER A RIREE H bR o 6T BTG oh X A fE s, AR S LR B T — b X, gt
EREIE . XA RIZ MR R, — AN B SR B TR A I R X . X E R
X5 Gl ZRIEERN G UL —FZA Channel X4 BT 52 IX B4 i3 2wl
B A B R . BB E SR = B R K

K] 2-1 J& Buffer FI25ZRIE. ETEZEH Buffer 35, Buffer & AT 2 [X 2k
RULE AR, T2 el e S MR AE R R A i . X — L s 2 o
BATIH K A

2-1. Buffer EHIFRiZL

Buirfer
CharBuffer Inifuffer DourbleBurffer ShartBuffer LongButfer FoatBuffer EByteluffer

MappedSyteButfer

2 XIS T AT I R, AT 2.4.1 300 ST e



2.1 X ER

M L, P X R EE RN RS TR S . Buffer 84 tL— AR A L S
TR TEIEIETEANENEEESE MR XL, Buffer RUKLELTHRTRENLT
—/NH T AR R 2R X 1 AP

2.1.1 B%
FTA 22 vk X # A DU @ MR F B S MBI = G . ef1E:
&H& (Capacity)

SR X RE BN EHR TR KSR . X FEAZ T X QRN e, JEHKIEARE

AR (Limit)

ZPMXHE DA RS TR BUE U, Zr X I T R BT
1ZE (Position)

NN EPEEE TR RS . AL E 2 BB AR get( ) put( )7k EH
#rid (Mark)

— /NS E . WA mark( )R g mark = postion. ] reset( )i%E position =
mark. HRICIERCE T2 AR E L (undefined).

XY J8 1t 2 R G LA R G &R
0 <= mark <= position <= limit <= capacity

LHFRA KA B X L @ VA L bR A i —2e il 8] 2-2 JRoR T —AME eI A RN 10
() ByteBuffer iZHH K.

2-2. #htlE/Y ByteBuffer

0 1 2 3 9 5 6 7 g 9 W
10 10
mark pasitian it capairy

MLEWEBA 0, 1 HAEM LA 10, RIGFEE S X e A9 s — N7
PRICIRAIARE o A ER, (B3N =ANJE AT DA A 22 X o432
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2.1.2 ZZH[X API
LA DR — T AT AT — AN IX . DU BuFfer K555 4

package java.nio;

public abstract class Buffer {
public final int capacity( )
public final int position( )
public final Buffer position (int newPositio
public final int limit( )
public final Buffer limit (int newLimit)
public final Buffer mark( )
public final Buffer reset( )
public final Buffer clear( )
public final Buffer flip( )
public final Buffer rewind( )
public final int remaining( )
public final boolean hasRemaining( )
public abstract boolean isReadOnly( );

KTXA AP A — SR, % clearQiXZJ5ik, IEFMNYSIRFE void, A
& Buffer 5|H. X7 EK S HREIZIEAE (this) EHEIIHRNR. K& —MRITFH
WU 2R J7 V5 . KR o VR AR S Y AR <
buffer._.mark( );

buffer._position(b);
buffer_reset( );

Wefii 5.
buffer._mark() .position(5).reset( );

Java.nio AR E I N SRR RO . AR C A E StringBuffer X
B 7R R

BUARIE W AE PGB T, At RE ™ A= faiiet, i3k, B
A%, EAREE N, SRR . SRR AT
DASE AT PRI A8 LA B AR SN BB A e R A
b UM AR A TS, BAEAZEMNE.
VI Z DR A ACRS 2 At N 3% o

SFF API R EER M — & isReadOnly QO J7ik. Fif M X #E vl sy, HIRAERT
BHT S A EARRZEN X R B IAT 1sReadOnly Q Kbrn H 2T RVFZZEFZX A
BB, SRR EMX KR A BB cRAFAMWE N BAT . flW
MappedByteBuffer [ %Al GeSEPrse — N R0 ff. &t nr DL A — A Rl B 42
WX, RKBIEXHNERENES. SRENZFTXAIBESX 2B 2SR
ReadOnlyBufferException #ifi . {HZFRATESE I Lr e
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2.1.3 zE

LEFRATGEE ST 8 . 22 X HE [ e 30 H R o R . (BEAETRE N %), AT RE
RS X ) — 73 TG BN R . R g, FERAN AT S X 217, JATTRe AEH T
ZPIX B X, FRATTHEEREIB BN INRZ M X AR TR EE, AT 1
R B k. MEBENEME T IX— A R putQFIEHR T NN T RN
AN MALE, BE Y get QR R N — MmN AT R . RS SEE
B ESCr A ) BuFfer API JE&A 145 getQuk put () fiik. & Buffer RE0H X
P AHENTACR S ECERA, DL EATIR [E s 2R, XA 7 IR YLD & —
(11, FTLLVENIANRELETIZ BuFfer bl A B . e AT 52 SOy e R ALK 125 il
Moo XFFIX—1118, FAVEE G ARG X BT H 745K ByteBuffer 28 (get(Qf
put Qi FHEZ LA, FATKHAE 2.1.10 /MTHFATIHR) -

public abstract class ByteBuffer

{

extends Buffer implements Comparable
// This is a partial APl listing

public abstract byte get( );

public abstract byte get (int index);

public abstract ByteBuffer put (byte b);

public abstract ByteBuffer put (int index, byte b);

Get Fl put W LUZAHNTH)ERE 2401 . ERTIHMAR T HIR S, X7 ZeAidazRzb
SR T A ITER R, A B ARIR FI AT R BT S 2, ME A
i HE . T putQQ, WREEHESFHAEEH ER, B Wb
BufferOverflowException ® % . X T get(), WRMEANTF LR, St
BufferUnderflowException 4 . XA A S Erh X AL B E M, (Hig R & pr
PRALRSBEHER (RSN B, I IndexOutOfBoundsException 5

e

o

2.1.41EF

EEATE AT FATEAE “Hello” FAFER ) ASCIL A — 1408 buffer )
ByteBuffer X R . HER 2.2 Frfr@ g X EPAT UGS, Zenf XS5 RS
2.3 fl:

buffer.put((byte) "H") .put((byte)"e™) .put((byte)"I1") .put((byte)"I1") .put((byte)"o");

2-3 FXER put ) 2 [FRVE X

0 1 2 3 4 5 ] r) -] 9 10
H 3 1 ] ]
48 65 6l 6L [

X 5 | 10 :L

mark positian fimir capaciry

T A RN AR R U B 4 by te. FRATTAS BEANZE it i) 4 460 1 X R 8«
buffer.put("H");
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RO BAHE TR T AR 747 1A Java f, FRFENESLL Unicode 3475,
&4 Unicode F4Fh 16 . AR TEMEE ascil FRAAEMUERN 7. @ik
char &y byte, FAMER 7 AT/ \SRE LA\ LLFHE. KEFAESTHT 7
FFMAREE G A A HENT Uniicode 775, O T k35 RI1L, HATEIN s 2ng 7 7 4R 1w
PN VAN e R e R 4 S S S R T TP

BESRFRA T EAE buffer A7 T —e0dl, WERIRATEIEA ZRAL B I IE L T T — Lk
HHOZEAME? putQaxt 7 ] LR BIIX AR B 0. R ERATTARR 20k X o 28
“Hello” ] ASCII FSEECH “Mellow” o FRATTAT DAIXAESEIL :

buffer._.put(0, (byte)*"M") .put((byte) "w");

X PR BEAT — IR T7 R put K O AL E R Ay H o BRI EUA 0x4d, K 0x77
JNHFIAE CHRTA BEA 2R 400 putQRIsZm) 17, AL BRI —. 4558
Kl 2.4 fis.

2-4 1BUEH] buffer

mark [rositian fimir capacity

2.1.5 &%

TATCETH 1K, BUERATLAHE LR G2 . IATEIERA b X AL sS4y — il
i, DMENBREEAETE . HinFEERAE/E g P X LT get ), A EHRAIATHINY
FNHIA R Z SN R 8 R . RN R AL B 03T iy 0, Bl & A IERA L BT
AR, H T AR R AT I BA AT Pl N AR S i e ? X2 L A e M 51N/ H
o LSRRI TSP XA A B R . FATH 2R LA IR E L&, Ra AL
BHEEN O, FATATUATLTA N HE ARSI
buffer_limit(buffer._.position()).-position(0);

{EIXF I 78 BB HCIRAS B X B /2 AP Wil B v e it AT o 3RA 144 T
— AR AR 751
Buffer_flip(Q);
FLipQJ7iER — A RERS 2K 2L I H5dis 7o 3R I SH TR R G2 IR il — M 3 e R
REBCIRAS . FERE G, B 2.4 MEMX 2 RIE 2.5 HFET.
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2-5. #HEPEE R IFX

0 1 2 3 4 5 & 7 E 8 M

; : T

X 0 [ 10

mark pasitian fimir capaity

Rewind() /&S FlipQHLL, EARN EFEME. & 2R EERE 0. AT LE
M rewindQ /iR, H i OB B9S2k X 0 .

WA G X B IR BRI ? B Sibr B K/ 0. $2IR I 2.5 [1AH [R5 R0 gt
XA THAE; R EE, B E RN 0. A B 0. ilx g2 X
AL EA EFREAN 0 1) getQ#AE4 55 BuFferUnderflowException 2. i putQN
233 BufferOverflowException F% .

2.1.6 W

ERBATEUERE & 2.5 PSR XAR NGETE, e BOE BA AR R, WA E
THEES| B AER. RER, ARm?

AR, an A B — AN TE B A B I I 2 b X, 18] e 75 AR RS R N 28 2 1 80
B, i, wR—ANEIER read QEAETERK, G AR A B IEE RN G X Y I EE, A8
A THELAEH getQ AT MWIX . WIEN RAEZG X EHA putQ#INEdE; put
read 7] LB EIR A H

iR 775 hasRemaining Q & AERZE T X I RGO 5 DB B Z P X B 5. BLT
e FeR et TR MGt XREIE — N AL A (E 2.1.10 /N, AT 2 BT HE R
A i S = R T3

for (int i = 0; buffer.hasRemaining( ), i++) {
myByteArray [i] = buffer.get( );
}

TEoRiEFE, remainingQ JiiEHs & FnfE W AT Az B 2 E SRR TR H . S
R AR R BEE 2-5 P 2 X

int count = buffer.remaining( );

for (int 1 = 0; 1 < count, i++) {
myByteArray [i] = buffer.get( );
}

UERIER G2 XA = 1T, XA AR e, RO EFAS SR RRRIAM R I #
KA GXERPAA—A buffer FEBIFET) o ESCHIIEE— Ml R VE 2 2652 I N ZZ 1 X B
TR
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CEPNX AR SRR 2 A . I AR L) £ 2 R RN R B
v@ IEIRIK, 5T B AR X 2 BTHEAT RIS (e G X
ot R HATIRED

— B OO OB OR TS IR R, BT I E A 1. Clear Q 5k ge b X EH E
NERE . EIRABREN X P HEMEIECR, AN EASOVERNE, HEMER
Bl 0, Wik 2.2 fios. XL X AT A E RN . Z 0ol 2.1,

B 2.1 EFEAMFBEAE DX

package com.ronsoft.books.nio.buffers;
import java.nio.CharBuffer;

/**

* Buffer fill/drain example. This code uses the simplest
* means of Filling and draining a buffer: one element at
* a time.

* @author Ron Hitchens (ron@ronsoft.com)

*/

public class BufferFillDrain

public static void main (String [1 argv)
throws Exception

CharBuffer buffer = CharBuffer.allocate (100);

while (FillBuffer (buffer)) {
buffer.flip( );
drainBuffer (buffer);
buffer.clear( );
}
}

private static void drainBuffer (CharBuffer buffer)

{
while (buffer.hasRemaining( )) {
System.out.print (buffer.get( ));

}

System.out.printin ('"");
}
private static boolean FillBuffer (CharBuffer buffer)
{

if (index >= strings.length) {
return (false);

}

String string = strings [index++];

for (int i = 0; 1 < string.length( ); i++) {
buffer.put (string.charAt (i));
}

28



return (true);

}

private static int index = 0;

private static String [] strings = {
"A random string value",
"The product of an infinite number of monkeys",
"Hey hey we"re the Monkees",
"Opening act for the Monkees: Jimi Hendrix",
"*Scuse me while | kiss this fly", // Sorry Jimi ;-)
"Help Me! Help Me!™,

2.1.7 [E4s

public abstract class ByteBuffer
extends Buffer implements Comparable
{

// This is a partial APl listing

public abstract ByteBuffer compact( );

B, AT HE RAE M X B — 304 s, AR AR, AREEFIEAR. AT LI
— i, REREEECEFE TRUESE - ANILEZRIN 0. REELXEMERERT, HX
AR S, T AP XA EIREE T — 4 compact )ik, XX T H7E S HI i n
BEEMH getQfM putQiEmSfE 2. bl HER, 1EHH compact(). 2.6
BRT —ARANCERINT —2t, I HIERN IR BT A X .

& 2. 6 WEB T BRIV X

0 1 2 3 4 5 & 7 g 9 10

M 3 | 1 0 W

4 | @ 6 & (& |77

X 2 L] 10
mark positian fimir CapaiTy

EFERAE

buffer.compact();

2B X ARSI 2-7 FiR:
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2.7 EHRfR8Y buffer

2 3 4 5 6 7 8 I

—

mark position it capaciry

KHERAET IS . BSEFEWECE 2-5 #EHIF 0-3 (B, (i F 4 f1 5 AZ5mH,
EIE AR O AT E, KUk “ER” o BT B2 R put QIR ES.
EEGERIRE, E OBV R BER TR A H . Bt U, S XEUE R E 7 7 2%
MXHRE—A “MHE” TREBASBERMLE. &5, LR E NS BNE, Kk
XA AR R . R compact QIR & Z 57 B8, Or B AR I 28l
F A G i DO EFTIR S AR AR 2 o

R DL IR e NS (FIFO) BABII 5 sUAE FH 22 X o 2 9R thA £ B8 i AU 52
% (G XA A — AN B RN AR H R RN 595D o (R IR 4end T4 22 X 5 4 M 1
PR E (B BB R AR VR — FER 7%

USRS REAE IR 4 Jr BT s G2 X R Z AT PR ROIERE 7 EE AR, . BB m RS
B Gt XA I e, X AR E .

2.1.8 #rid

KAFEA Ik, RANTCEW K& 7 M X UF B =5 UM, fRid, F2MXEe
Wic E— ML EIFEZ G HOIRE . X IFRICE mark( )78 2 1 A E L),
FH B FRIC B AT AL B B . reset( ) 75407 B BN AT IIAMC E . WRbRiCEARE X, W
F reset( YK 520 InvalidVMarkException 4. —SZEph X ks 248 e fbsid
Crewind( ), clear( ), PAK flip( )& 2&#Fbric) o aFprike ME L S aritsic/s, A
limit( )&% position( )7 A & 51 ZE I R A 5w 1d -

TEEARBEIRWE reset( )A clear( ). clear( )sRECIE =20 IX, 1M reset()

v@ fir B [A] 21— SERTBOE BIFRIC .

RN BEBE X R UTHEAT . £ 2.5 MM X EHAT UMUK < 388 2-8 s
2% b DXOIRES
buffer.position(2).mark().position(4);
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& 2-8 wH—MricHEAX

2 4 6 10

mark [positian firmir capacity
R P KBt g — AN IEIE, AT C“ow” D R kIR, b E SR
B 6. WERILATILM WA reset( ), A EKHsNbL, WHE 2-9 P, BUCKHZ X%
BB FEPIA T C“Tlow” ) #KIE.

& 2-9 —PMERX I EWEIRAIRIC

0 1 2 3 ) 5 & 7 ] 2 MW

M e | 1 0 L

40 | 65 | oC | & ! &F | W

1 2 & L
mark pasition i capaity

EBRATREEH A= X (owllow &5 NidEiE) , (HE T TS,
2.1.9 Ebi%

B B LE B AN b X BT & B BUE AR LB . BT R X AR ER AL T — /N B
equals( ) /77 H A AN X 1 2 B AESE, DA —A compareTo( ) /5% H PAHLEL R i X

public abstract class ByteBuffer
extends Buffer implements Comparable

{
// This is a partial APl listing
public boolean equals (Object ob)
public int compareTo (Object ob)
}

PG XA T AR ARSIk 75 AR 55

if (bufferl.equals (buffer2)) {
doSomething( );
}

WHRFA G X PR AR N B, 84 equals( )7 true, HMRE False.
PRI R 3 AN AR A FH P PR 4 T LR w48 ) P o 307 T )R 3 B v P 22 X 44 B i AR
Ha P E MR 45 R

PI G X BN A S I FE SR 2«
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® I RAEAMME. BEAFEEIEEAN buffer A AL, 1 H buffer
AN SZETAE buffer 4.
o I GHEF R FRBENITE. Buffer MIABEANTEMEA, 10 HZEMX 3
REARZ G WA LHE. HENMEHXFPERICERNEE MCER LR Y%A
I
®  EFRENZEMIX RN Get () iR [l ) 43 Bl e 2K A L —E .
WA 2 UL AR S, wisikEl false.
K] 2-10 UiEH T AN EARE R ge it X ] DL .
K 2-11 BoR TR MRIX, ATREA LR 2 SE AR X, (HIR 2 & It
M,

& 2-10 FANMHIAARHEFHNE AEX

1
]
64 GF T4 63 GF 60 20 lﬁli &F 62

— . t

X 3 6 10
ik position Iwrmaif capacily
] 1 2 3 4 5 -] 7
c o m 3 d ¥
63 6F &0 65 64 7o
= | 1
X o 3 7
vk positian lwmit Capaity

~
-
Fa
Wi
o
-

3
-

X o 6 7
mark pasition [em ORIy
2 3 4 & T

-]

it

o
b Y

i 7 o

ik pasition Uernit CRRICY

Gerh X WA compareTo( )77 ik LAl M7 AT UL . X — JTVEAE R b X Z 30/
T, 2T, ®FH KT 5 compareTo( ) I R Szfilmy, 455k [\l — s, 0 MiE%
o XELE R TE A X TSl java. lang.Comparable #EIE . X EKE L
X EA AT LLER A java.util . Arrays.sort() 5k EA T N AT HF .
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L equals( )AHML, compareTo( )4 VA EINS R HEAT AL {H compareTo( )52 /™ 4% U
AL — AN RBAR IO %, B4 ClassCastException 75, 1H equals( ) A 25 [a]
false.

R B XA X NIRRT, 5B equals( )77 WM F, B EIAHSE
(PITCFE R I ECE BIR G ph X B S R — DN KAEEA S o Rw KIAT CEFER, B
(K28 v X A RN TR G X . A5 equals(), compareTo( )AFIAc#e: I 1) . 7EA
B, —ANTERSEEELEH buffer2 /M bufferl, MRIAXKERSZE true:

if (bufferl.compareTo (buffer2) < 0) {
doSomething( );
}

W R AR N B B 2-10 FoRIgEm IX g, iR 0, 1 i f BB ELH
b RN B 2-11 5928 R X AR [ R0OK 25 3R Bl — AN IE B (R B buffer2 KT
bufferl) , MXNFRIAENXWEH KN False.

2.1.10 #t=F5h

GEOPIX I S H I RO T REMS R s E . — s M EdET R, Wkl 2-1 Por
FIASKEIE AN R AL QAR T I AL e T B RAE, buffer AP 324t 7 I IX A
St ER SR TR 55

public abstract class CharBuffer
extends Buffer implements CharSequence, Comparable

// This is a partial APl listing

public CharBuffer get (char [] dst)
public CharBuffer get (char [] dst, int offset, int length)

public final CharBuffer put (char[] src)
public CharBuffer put (char [] src, int offset, int length)
public CharBuffer put (CharBuffer src)

public final CharBuffer put (String src)
public CharBuffer put (String src, int start, int end)

AR get( ) AT MG X BB BEAT AR S HIE M . 28— R0k — A
TENSEL K DM X RS A . 5 MBI offset f length Z¥CKiR
SE HARBEH I 7 X 8] XS B A & RRCR S RSO KGR R R, ERIX L TE
FIRERIRAR 2, PRI A i [X S I RE % 0] FH AR s ACRH i HL Atk DAL SRAS B B

MEMDEREARENKE. Wittl, B REREIEEHENEI TR, HSF
FEFP R4 N X — s IE AN BTG, (ER XS get( )X — 51 H:

buffer.get(myArray);
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Er T

buffer._get(myArray,0,myArray.length);

HELR DN SR REER . ARG # 7

-@ MO 2

W RS BT BRI B R B AR 1%, TRAR S BRI, Zrh X KRS RREA
A5, [P BuFferUnderflowException % . SN — MU H HEA R ek
B, RRHA S T BRI A . R X R R A e AR, R EI—A
FH . XM RIS — AN M XA N A KB, S T A g X P
KIBIEKSE . BRI — AR s — IR THE G TRE, i X PN 8 42 IO 305
TOE S BB RS . B — NP R — AN R, BRI

char [] bigArray = new char [1000];

// Get count of chars remaining in the buffer
int length = buffer.remaining( );

// Buffer is known to contain < 1,000 chars
buffer._get (bigArrray, 0, length);

// Do something useful with the data
processData (bigArray, length);

ICEAEV A get( )2 AL Z A WIZE rP X A o B (DA HRATT 75 2275 A1 processData( )
JWEAE bigArray TRFRFNED o WA get( ) mATHE S ZMN XA ERYE, Pl 5
remaining( )= iZ A1 0. get( )L EMRAIR I XK 51, AR BALE B T = 1 THEL
DAl 202 15 R Y A ) e

7L, ARG XA LB RE A AN O ROR B 2 B, T DA ORI A R SR
AR e RBEAT BB
char [] smallArray = new char [10];

whille (buffer._hasRemaining( )) {
int length = Math_.min (buffer.remaining( ), smallArray.length);

buffer.get (smallArray, 0, length);
processData (smallArray, length);

PutQ Mt E A TAETT AR, (H ARSI TT R sh8cs, MEAR s B0 X . Al
FEAR IR B B R/ T3 T A 45 H R B 15 3
buffer_put(myArray);

ErT

buffer.put(myArray,0,myArray.length);
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SR 22 b X A 08 1 2 0] 52 52 B A ) BUE (buffer _remaining()>myArray . length), %X
Pl 2 B B M A FIA BRI rP X, IF H G2 X A7 B 252 5 B 3 & s o &= K E
MRAREWXFPEALEHEWNTN, BrAHHEEALA®D, REBH—
BufferOverflowException 7 .

WA Bl R A A AR XS AR S put Q RAE AN G2 b X N BEAT HE B A%
%

buffer.put(srcBuffer);

REEMNT (% dstBuffer A 2B 25D -

while (srcBuffer_hasRemaining( )) {
dstBuffer.put (srcBuffer.get( ));
}

PRANGZ 1 X PR A7 B A o ik A 3 I B o R AR . VOB & O B — e T . B
ki, R srcBuffer.remaining( ) KT dstBuffer.remaining( ), HAKIEAR
wiftis, AL BuFferOverflowException 5t . WIREXIE — g X AL #H S E
Ho, #2531k java. lang. 111egal ArgumentException 57,

EX—BH P —EMH CharBuffer A, mHARIHI AL, X—iHeth &N
T HARR A X |, Hein FloatBuffer, LongBuffer, 254&, {HJE7E FHEH) AP 25
TE IR G AN RS T A R CharBuffer & F (it &R 50 7772

public abstract class CharBuffer
extends Buffer implements CharSequence, Comparable

{

// This is a partial APl listing

public final CharBuffer put (String src)

public CharBuffer put (String src, int start, int end)
}

XEETEE String 1 A2, M HS/ER T char B #ER S TEMBL. WirE
i) Java f&/F R FT4n, String ANET char $i4l. {5 String #isZl 4 char ##7 &, 1 H
BATNGEH S 6] T A BN char 3 (R HZBATH B4R E DAL Z C 5
C++EFE R A . T XEJERF, CharBuffer 5424t 7 ¥ String & # 35|
CharBuffer H[FIEF]| /7%

String %35 char ZAHZINAMELL, B 71ETFH] L2l start Al end+1 ThsffiE (5
String.subStringQ M) , M4 start FHrfl length, ATbL:
buffer_put(myString);

ST

buffer_put(myString,0,myString. length);

SR DA B0 R iR EREE H A 5-8, ILPUANFERF, M myString #) buffer:
buffer_put(myString,5,9);
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String #LEFEERT T AR

for (int i = start; i < end; i++) }
buffer_put (myString.charAt (i));
¥

X String 2175 char BAMFIRVERERE . WRTARFEHRHEAEEZMIX, K
i BufferOverflowException 7+ .

2.2 BIEZE X

MGRAER 2-1 PrEBIRREE, A-tMEENZMXE, & -MEAE M Java &
BRI RSB N R R R . (5 8 R e PR Rk, MappedByteBuffer, &
ByteBuffer &[T T PWAFMU SOOI —FRrf] . BATH S =T IR NAFBRE) o X4
RBA e BRIt ENMEMERSE, ERMUSTETL] IR QIR EKH
Sl o

XXt JATHLL CharBuffer Kufi, (HRX T HE M Mg X Rt 2
EHM: IntBuffer, DoubleBuffer, ShortBuffer, LongBuffer, FloatBuffer,
1 ByteBuffer. N2l — N XEREITE, MA KX ImA CERRIR R
Bk .

public abstract class CharBuffer
extends Buffer implements CharSequence, Comparable
{

// This is a partial APl listing

public static CharBuffer allocate (int capacity)

public static CharBuffer wrap (char [] array)

public static CharBuffer wrap (char [] array, int offset,
int length)

public final boolean hasArray( )

public final char [] array( )
public final int arrayOffset( )

WGt X i BC B R E QI . o BCHRAE QI — DR X I B — DA
AR AR DNREARTOR . ORIRAE QI — G2 XS SR AN T BO A1 25 18] K A A7 5
PEroaER. e RS TR B R B A7 it 2 TR A AT Sk X BBt e 3R

EAE— 8N 100 /) char Z8 & Charbuffer:

CharBuffer charBuffer = CharBuffer.allocate (100);

X B AR B i AHEZS [ A0 T —AS char ZUEUAAE R & A7t 38k 77 100 4~ char
§E

g
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IR AR AL B SR R e X At s, 15 wrap Q7 i:

char [] myArray = new char [100];
CharBuffer charbuffer = CharBuffer._.wrap (myArray);

KBRS T — R XA R, AEEE TR ST RA S . X A @ A
put ) J7 v i R 28 X 1 Pt 2 BRI AN, it ELX X AN B AT AT i s 2 0o I
ANEMX I RA M. 774 offset Al length £ NS wrap ) J5 ERA ) £ ¥y 38 — A% 1R
LT offset il length ZEUBEWILGLALE R E R MR MRIX . IXFE:

CharBuffer charbuffer = CharBuffer._.wrap (myArray, 12, 42);

B 7 —4> position {6 12, limit {EA 54, &&EN myArray.length [KZzrh
X

EATTEI MR ETTRE A HOIRE, BIR T — AN T — AL TR B IX . X/
WA AT BLAE R A0 A5 . oFFset AT length 240U BB T WIMARIRA . 0
Fi b AR S B 7 2 G U0 X b 1) clear ()7, JRJE TR 7S, TI0I E
i, S ESHANMFHTE. SliceQ ik (2.3 WA ATLURHE—H b
OB I,

Hid allocateQQEiE wrap() /A G & B 22 b Xl A2 Rl F21) (A X 21E
2.4.2 FihR) o AR XA &0 H, BBRAMTZarHem, EarLhdEe Lig
AP J7iESRAEAHX LR H A7 B . Boolean #1751 hasArray O & VR EX AN X 2 7
—ANAEEU A R . IR XATIERIR A true, array () J7iEa R [BXANZE R X 6 R T
8 B A7 e S TR 51

IR hasArray() 5Lk False, ANEIFHA array() hikE# arrayOoffset() s
o WIREXFAY T 4155 — UnsupportedOperationException 4. % —/ %
M RS, ERRmEE S R, BN BN R RS wrap Qi
WA array() ikEl#E arrayOoffset() &l —4> ReadOnlyBufferException 7%,
R BH 1845 2 A BUBORAE U SR X N 2% . an SR il i Foe 07 208k A5 7 % & i B A7
BB, A Bt 2 B m 2X A R X . REgm Xl arE 2.3 it

.

e — Mk, arrayOffset (), IR [H122 b X E040 78 20 A A7 6 1 T 4 AL B A2 =
CEESL O FFEATTFED o WRIEMEH T3 A = A SHBIRAN wrapQ ikl —A g2
X, STXANEMX, arrayOffset(Q<—HiRF 0, BGEATZAHEHAFE. SR,
U0 T H— MR I X, BRI X TR — M EE 0 A s &. XA
HAmMBEEMZ X FRES S FERA T TR S E XN ZrX 5 &1E
2.3 i,

BN IE, XA PTEAT AR QLR 1T et X ST . FRATT TR A 1Y
CharBuffer fiefit 7 — X H e Zeoh X R BA A TR ESE R 5%

public abstract class CharBuffer
extends Buffer implements CharSequence, Comparable

// This is a partial APl listing

37



public static CharBuffer wrap (CharSequence csq)
public static CharBuffer wrap (CharSequence csq, int start,
int end)

}

WrapQ ikl —A R &7 X 2 CharSequence 4% 1118 H SZHL I IR 28 7 [X.
X%, (CharSequence XS IESE H#EITi) - Charsequence ffiid | —AN Al S #5F
WMo & JIDK1.4 wH, ="k SLH T Charsequence #% M 2% : String,
StringBuffer, f1 CharBuffer. Wrap(Q /A n ARSE A “ 22t — A COA KR4
W, WX AP RAFEIL R AR ST FREMES GRS FIIE N ik A ab 7
CGETLE) XRRAEE TTER

CharBuffer charBuffer = CharBuffer.wrap (“"Hello World™);

=EASHH wrapQ 5 A start #1 end TS EckiiiR % A CharSequence
MR FFH . E— NIRRT A T CharSequence.subsequence () 77 i 1%
. Start ZHUE TIPS —ADFRF, end Z2&JE— TR FERME 1.

2.3 EHlEAX

AOBATKIRIBT TR A AREE, 7T LA Hi R M A A7k 2 B4 m (A o 2 1 3 XX B2
(ER G2 XANR T8 B T AN Bl . EATRREE B R 2P X P AN B . 2 — M
B A S ph AR P& I BR T R R P S BRI, XA S RO B 22 . K2 0
Mg i és#02 ByteBuffer (S0 2.4.3 1) KM, (ERSERTAE T b a% a5 2
il BAVSCRRE R A A A AR B A L R AL

BLFEIE 428 KR U8 LA 75 0077 G 8 S0 I SR O (AP LE 07 B 51
T R UL SR JEAA 17 BB N SCBRAIALHT BB T T L BRI,
WA RS R LA S 02, TR A2 AR DR ) get()/put()
AP . SR X A2 ELBR NI, VR X (ML 2 U R IR AL 3 . WS Xt
R CHTHZHWR) .

X', AT XL CharBuffer ], (HIEFER#RAE AT B TR TR AR 1R 22
XM (2R 2.1) .

public abstract class CharBuffer
extends Buffer implements CharSequence, Comparable

{
// This is a partial APl listing
public abstract CharBuffer duplicate( );
public abstract CharBuffer asReadOnlyBuffer( );
public abstract CharBuffer slice( );
}

DuplicateQQ iik8IE 7 — 5 4G 2 XA AR 2 o X o PSSk XL 2 8l e
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=, WHFAFNER, HENEMXAESENME, ERMRICESE. X gm X N %k
P8 70 F IO SO 2 RRAE S b — AN X b X — R X B 5 IR 52 i X [H R (1 A
M IR G2t X R B, BE N BRI, B2t DO kAR L m k. ERgz
DHGTE 2,42 HidiTtit,

S — MR X 20— Buffer W%, {HIFA
v@ B . 50 2B [X A A 1 e 1 R RE (R e 7
=,

SR X 1 HE A 2 ORI 2. 12 Bk, SR SORTR HOARAL = A

CharBuffer buffer = CharBuffer.allocate (8);
buffer_position (3).limit (6).mark( ).position (5);
CharBuffer dupeBuffer = buffer.duplicate( );
buffer.clear( );

2-12 EFl—PERX

L 1 ) ] 4 5 L] )
0712 3 4 s 6 7 a0 1 1 3 4 5 e 1.8
tﬁ“*ﬁ r""jT r — T T
X ] ] B 3 5 6 ]
i podilas il PRy i postos [T X

AL H asReadOnlyBufferQ) iz KA — M HIEMEZEHMXAE. X5
duplicateQ#H[E, Bk 7T XMHZMXARVEH putQ, FHHH isReadOnly Q5%
¥k true. WX —HEEMXE putQ 7 EMHH =& 5 806
ReadOnlyBufferException 7 .

MR AN REEPZF XS DTSR X ZAE, B0E A AR 1 % 0 £
v@ ., AARFIZA TG G2 i X BRI AN A2 ) SR S R AE FIT AT R BB ) 2 1
X E, B REZENX,

rEIZM X S5EHAALL, H sliceQ I — T LIRS M X B4 i A7 B T 46 158 22
X, JFHHEBRERIFBENX KR A ITCREE (limit-position) . X/NHEMN X 5 E LG
X ILE-BEIR TR PP SEIHRMZE X R R EEEM. K’ 2-13 BoR
T PAS T T ARRS AR AL ) AR i A B P 23 HU 22 P X

CharBuffer buffer = CharBuffer.allocate (8);
buffer_position (3).limit (5);
CharBuffer sliceBuffer = buffer.slice( );
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2-13 BEESEIERX

] 1 1 | q § b 7
01 2 03 4 s 6 7 BT TInae i, 2
X ] 5 E i ] 2 F
ma [l ine ki rapacy ek pokdan o copaiy

AR BN PN E 12-20 (9 IoR) K buffer XI5, R TS sE
bl
char [] myBuffer = new char [100];
CharBuffer cb = CharBuffer._.wrap (myBuffer);

cb.position(12).1imit(21);
CharBuffer sliced = cb.slice( );

AT ALK buffer KRS0 2,43 75,

2.4 FTEMX

FEAR T, FATKE— BB X o B A5 A Hdh S8 L A AR LK 22 i [X 28
(AR BYRRAN)  AB PR XA B ORI 2 Ak TR BIE R G 170 BT 0%
AEHERA . BAE I MRAE RS AL B RS, R H AR 1 s S A7 20 R e AT T 7
Rt B . ANBRATIAE i T A S R B BRI, RGUZ IR 1/0 T 1) S AR T
PAE AN G2 i X et AR EAT T ELARPE & 1R A 55 A sz 24

NT RS, T2 ByteBuffer K58 APL. XEET7 {07 L5 CLA 72 Al I 25 b st
W, I EAUDGRE X BRI R AS . B0 B0 75 120K AE AR TS DL T ) 575 i B

package java.nio;

public abstract class ByteBuffer extends Buffer
implements Comparable
{

public static ByteBuffer allocate (int capacity)

public static ByteBuffer allocateDirect (int capacity)

public abstract boolean isDirect( );

public static ByteBuffer wrap (byte[] array, int offset, int length)
public static ByteBuffer wrap (byte[] array)

public abstract ByteBuffer duplicate( );



public
public
public
public
public

public
public
public
public

public
public
public
public
public

public
public

public
public
public
public
public
public

public
public
public
public

public
public
public
public

public
public
public
public

public
public
public
public

public

public

public
public

public
public
public
public

public
public
public
public
public

abstract ByteBuffer asReadOnlyBuffer( );
abstract ByteBuffer slice( );

final boolean hasArray( )

final byte [] array( )

final int arrayOffset( )

abstract byte get( );

abstract byte get (int index);

ByteBuffer get (byte[] dst, int offset, int length)
ByteBuffer get (byte[] dst, int offset, int length)

abstract ByteBuffer put (byte b);

abstract ByteBuffer put (int index, byte b);
ByteBuffer put (ByteBuffer src)

ByteBuffer put (byte[] src, int offset, int length)
final ByteBuffer put (byte[] src)

final ByteOrder order( )
final ByteBuffer order (ByteOrder bo)

abstract CharBuffer asCharBuffer( );
abstract ShortBuffer asShortBuffer( );
abstract IntBuffer asIntBuffer( );
abstract LongBuffer asLongBuffer( );
abstract FloatBuffer asFloatBuffer( );
abstract DoubleBuffer asDoubleBuffer( );

abstract char getChar( );

abstract char getChar (int index);

abstract ByteBuffer putChar (char value);

abstract ByteBuffer putChar (int index, char value);

abstract short getShort( );

abstract short getShort (int index);

abstract ByteBuffer putShort (short value);

abstract ByteBuffer putShort (int index, short value);

abstract int getint( );

abstract int getint (int index);

abstract ByteBuffer putint (int value);

abstract ByteBuffer putint (int index, int value);

abstract long getLong( );

abstract long getLong (int index);

abstract ByteBuffer putLong (long value);

abstract ByteBuffer putLong (int index, long value);

abstract float getFloat( );

abstract float getFloat (int index);

abstract ByteBuffer putFloat (float value);

abstract ByteBuffer putFloat (int index, float value);

abstract double getDouble( );

abstract double getDouble (int index);

abstract ByteBuffer putDouble (double value);

abstract ByteBuffer putDouble (int index, double value);

abstract ByteBuffer compact( );
boolean equals (Object ob) {
int compareTo (Object ob) {
String toString( )

int hashCode( )
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FHEE/\ 8, XfE?

HAT, L) 2 0 A Rz . HIXIFIE—ERSE. 2K
A, BRI 3 B 12 Z AR el 2RI EURE AL, B LI 2
6 2| 9 fir, J\MiIFA kA T IEMLENL G . © L stHER A 8 fif
ARVLRIE T A5 4E (BARSECFRT) , 8 /& 2 I=akedy (X fiifl 1 gl
Bit) GRG0 H 8 I ER Bt 1R I A A RAF
i BRI EUE . T3 & 1BM. 7E 1960 4F & 5eHEH 1) 1BM360 K AUHLAE A 11
e 8 . ROLRWMIXA R 1. EREMELELZHE R, BIUER
L2 =1 VA R 7/ /1 G A NN i I T
http://www.bobbemer.com/BYTE._HTM.

2. 4.1 Z35FE

JEF IR FEAAL, B T A R AL A A — IR I LA TR . X R
R RN B SR 2-1 1,

21 HARHE R SN
Bl KA (AR
Byte 1
Char 2
Short 2
Int 4
Long 8
Float 4
Double 8

RN HEAK R R AR LOE S 1P HI ) AP E N2 . B, 32 i int {8
0x037fb4c7 (it 58,700,999 wREUNE 2-14 Fr R R REERE 2E N 4770
(A IE NEEAEA D o R — DN TR “nlae” —ia. REFIT RN E,
BT 1) — B A ) 2N Fon — AN EERUE 171 AT REAE A AU & 2-15 B
AN FR A A f b A1)

S AARBUREFFME: true X false. — AN TR DAL A 256 ANME—{H, T LA— /M R AS BEHE R X 92 31— A
WEANTH L FARITA SN X ARIES . NIO ZEMRE A /REEM DX EIPAT A BRI, 10 E IR 2 [X 2K
R SRAVE B A LG IR 43U
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[ 2. 14 KimF TR

03 7F B4 O

LARN

2.15 INmFETIRF

03 7F B4 O

G B8 7 O

ZF W BUEWALEERNGAH T R — B FA endian-ness (FHMF) o R FH
HR T ——big end CRuig) , AL TRAHEE, A RGUHR KT (CanfE 2-
14 i) o WERBIKF R RIAENFT, AN F 5y gl 2-15 ) .

FANFFAR D R AR BT P s BB BGR T R TE o 21U 1R 79 o 28 2 B e
NS, R4Sz AT RESEA B SR . Intel BRI Ny
I K. FEFEZ Hif) CPU %41, SUN ) Sparc T{Euk, LA PowerPC f) CPU 22ty #R%
Kty 715 T o

TN ) e A R CPU R BT 2 Internet [IRTHE N HIRE AR THE
BUMT BT BR R CIPDY I, AdAT TR IR B 1 72 B AN [ P 31 59 U 1) 2R Gt 1) 4% 12 B Hds
. PRk, NP BRSCGIE 1A K B R 4 I 4. BT AE TP 23 2R STH B SLES
3 HRAE T B4 22 750 AR 00 20 S A A 1 = L TP AR 8 A % - U 22 ) SR AT P 48

£ Java.nio "1, FHNT HH ByteOrder K4,

package java.nio;

public final class ByteOrder

{
public static final ByteOrder BIG_ENDIAN
public static final ByteOrder LITTLE_ENDIAN
public static ByteOrder nativeOrder( )
public String toString( )

}

ByteOrder 55E S T #iE MG X A7 il BORE 28 22 7 71 B0ME I A5 FH 08 — =749 0y 1)
o XNRMERBG NSRS e T DA G S flmvliaib it public
Xk, RAXMA ByteOrder SEFILREAZIET IVM b, Rk eATar U i FH - - AR 77k
TR . R FTFEME I BT WA & B A 7507, 5 E & SR TE
nativeOrder(). ©HKREIHANCHEHEEFH—. HH toStringQ¥iREI—/NE &
N F R H BIG_ENDIAN 2 LITTLE_ENDIAN 2 —f String.

b PR R AR O\ Coctet) o WMMAZFR AR, — DRI RE B . Sl
“octet” 1IX—ARIE, 1P FUIBAHHER B4 B\ ML AR
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A IX R AA R IEL A order O 2 24 5 7 5 P BUE «

public abstract class CharBuffer extends Buffer
implements Comparable, CharSequence
{

// This is a partial APl listing

public final ByteOrder order( )

XA ByteOrder RPN EZ —. AT T ByteOrder ZAMHHAhZEM X
K, FHIFR—NREEMNE, I H T geR4E g X g r 7 XMk AR MME. BT
ByteBuffer, il it 7 Bl sk 3 — N ECA O @ 22 v X B A order(Q iR Al 5
ByteOrder.nativeOrder Q) [A FIEUE . X RN S E T X AR IR AE IUM Hol 2k
VEREEAL G B AR

ByteBuffer KEFIAM: BRINFHiF &2 ByteBuFfer .BIG_ENDIAN, EitRZH]
WA 75T R 4. Java IIBRIN T 9T 2 K 9T, X S vF SR SO 45 LLHR AT A0
XFRATAFEARRT IUM AR W SR A WA 5 e /N, X e VERERR . AR A A
WA F, # ByteBuffer WA SEHAMEIE AL GRS THERD RATHE
AR Z .

IRATREIE X A4 ByteBuffer JREE—ANF- 9T BT X — n UK B N 2. 7155t
JEF, AL AR, (HRINEA KL 2.4.4 TERIIEE, ByteBuffer xf $4% A
BRI, BAREMERIR 55 TSR X A FS o IX L5871 347 G
fid s A 77 SEL T By teBuFFer 24 /i35 i % €

ByteBuffer [ &7 1% i€ v DL BE i @ i i A B ByteOrder .BIG_ENDIAN &
ByteOrder.LITTL_ENDIAN ~NZ %) order ) ik ik 4z .

public abstract class ByteBuffer extends Buffer
implements Comparable

{

// This is a partial APl listing

public final ByteOrder order( )

public final ByteBuffer order (ByteOrder bo)
}

MR —ANEPX P E A — A ByteBuffer X RIME (30 2.4.3 ) , W4
order Q& [l I EUE A2 ML H B IR LB JR K 1K) ByteBuffer BT €. HLEIH
TR BEAE B R AN RER AL, T H AR IR I 7 G2k X I AE S B, e
WA ZEET . .

2.4.2 HIFEEHX

TG X ER AR 22 o X R AL R W B AR FIAE T, EATAT AUBSONIETE R AT 170
IFI/E H AR RS AT RIS =% (R R D, ek BLEE H 20K ByteBuffer {EX
2&%%&0

INBA LS — = P E BIRIRE, RAE RGUMAE AAF X P EEAT 170 . XEEPNFEIX
B, MRERGTHIN S, RHENTEF. TR, Z2X5H, AATHEIXERKSE
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170 #ff. Wi THRIERG S HEANEE——EAGIPRZ IW BEREKAFZR,
B . XMEWE 170 BRI HAR N XL AU LK 775 £ I, 518K
A REANSAE AL ESR A, B o HIA7 il R TS AR T REBEIN XS HE AT #6837 Java 7,
HARXNR, TR EX R T RAEAFRR IV SEEL RS AR

T, SINT HEEZMX M S . BEREM XA T 5@EEMEA 170 FIFEsg
Ho eI A A A AR SR T R R A 2R 58 BRI TE W AF IX 38, 6 i3 ELE R4
AU A DX B 7 1T ST R AE S T R IS 7

BT WM R & 1/0 FE i ik, A%, eiIsckE VM i S RL
170 WLl JEBE TR M X 0] DAL B 45 IEIE, (H2 XAl i SRR IndE. @H IEE 4%
AT RERCA— AL 170 #AER B AR, SRR —AVEE L% — N EER ByteBuffer
NEHTEN, @] R ERIOH RS AT R i R #RAE

1002 —/ MG 1 B3 ByteBuffer Xt 4.

2 KR ARG MP IX I R B g2 i

3. I 22 pp X BATIRE K 170 #4E.

4 IRt XN SR I, e 28 O B [ WA T FH 3

R B X AR 1/0 EERIFERKEX R, XA LTI 78 i .
A, REETH, SETTUIARR AL, 1217 8 ] e 2 2247 JF T B8 X sl ST
Fot — SRR Y A B IR R A i . AR — IR B 7 — AR X, XBIEAR
RO, 5 —Jrm, WRERAE —BmtERe A b RS IX, 70 M B RGErh XOF EFT
M eI AR

BEREZEMNIXR 1/0 MfEikss, (Ha]aetbQ@ I B X EA 0 E mi A . HiE%
DA K A A7 L T A A R G I AR 0 BC R, Seid 7 hsiE JUM iRk, 520
BB P X 2 W b A HEAR A2 oh DN AR B, X HR T ERAE R G LUK UM SE3.
ELERGE I X AAF DX ASAS 32 TE A A eSS, RO BN ThniE IVM HERRZ 4h

it P B ARG o X AR FLAR R X PR RE BT 2 Y] IVM, R4 R S8, DSBS it i A
RZEES EIE D EHERSININAE, T DHE RN AR IW R R E &, 34
IMAFABRIRE SN AR 30, € B IEAE IR BB E I HOR . A — 2% (B AR ARAT LA 5 s 2
EHTAE, finPHET. AE-IHamd 2O B e B E IR JVM SEBLR]
BERUATEMN X EFRHAM MR, K REAFEES ST LA BETAERE R T A SR
P Itk Re -

B #z ByteBuffer il H A A A7 A &N ByteBuffer.allocateDirect() /7%
FEAERD, G ERAZFT AT L allocateQ iE— . EEH A wrapQ LTI B
A g X B AR B .

public abstract class ByteBuffer
extends Buffer implements Comparable
{

// This is a partial APl listing

*CRATBHZ ISR, BN 97% MR T I BRI R AR T —— 4
8 - TS
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public static ByteBuffer allocate (int capacity)
public static ByteBuffer allocateDirect (int capacity)
public abstract boolean isDirect( );

P 2 X E# R AL T — Ui isDirect Q) boolean J7i%, R & 22w X &7
NEEZZEMWX . B ByteBuffer seMi—nl AP HHE A ELAIRAL, (Hun RN ZZ pp X 2 — A
B ByteBuffer, XTI MEZMIX, isDirectQ)r LIZ true. X¥ILATH: F

2.4.3 REZEHX

AR BAT LT IRHAEE, 170 ZA B AT DL SE e 7 B i) DY Ak A% it o AEHEAT R EHR
B /0 BAER, IRXATRERE i % F ByteBuffer KR MUCIFN A, HICkE MZE
P, 555, —BEIRBNA T KR ByteBuffer, i EAEE IIEE 4 MEGETE
W ERIEH 22 2 B B AT — e {E . ByteBuffer LT HEE N API KOIEM B %
X

RLPE G2 DAL A7 AE I G b DO R T TRk QI . IXFRL I R4 B O
JErE, AR, 8, ERMRL, ERMERNZ XA TR, RITO2E 2.3 T
o TIRRFER R T, AR AR X R RN 7. {H52 ByteBuffer RKvraIE
KRR byte RUZE X 75 Bt W ap 9 B Bl R M. 40, asLongBuffer() 77k
A — AR )\ R 24— Dong Y EfE KA BRI AL B 22 X

TS AT HEEER A 1) ByteBuffer X% Fal@ —MLEZMWIX ., 1A
FoA B ARAT — AN ITVE R 2 B REF 2 X A, XA b X FERE G2 P X — A0y, H gk
bz X AL BN B o B 22 i X I 5 e 71T G b X PP AR AE 11 70 R B o DU I S 2
AR — NMEERA N T (B E 2-0) o U TE—NEE E R e R T IXANLE
P XA T ILA . WE S XA — LRI EN ByteBuFfer X RAGLE i
(positonQ/7VERREME) o BA Rl H AR B BR BOEE o =D BU AL B G2 i X e — M
I B SEIL o
public abstract class ByteBuffer
c extends Buffer implements Comparable

// This is a partial APl listing

public abstract CharBuffer asCharBuffer( );
public abstract ShortBuffer asShortBuffer( );
public abstract IntBuffer aslntBuffer( );
public abstract LongBuffer asLongBuffer( );
public abstract FloatBuffer asFloatBuffer( );
public abstract DoubleBuffer asDoubleBuffer( );

}

PR EIE T — ByteBuffer 24X 1) CharBuffer f1L1&, W& Figure 2-16
Ji7x (Example 2-2 X MESEHE] T B RHTEED
ByteBuffer byteBuffer =

ByteBuffer.allocate (7).order (ByteOrder.BIG_ENDIAN);
CharBuffer charBuffer = byteBuffer.asCharBuffer( );
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package com

import java
import java
import java
import java

2-16. —4 > ByteBuffer By CharBuffer i [%]

o 1 1 i 4 5 ]

O R e N T T

7 7 X 0 3 3
i APy ik posEhon it sy

51 2-2. BlJE—> ByteBuffer BIFEFFHLE

.ronsoft.books.nio.buffers;

.nio.Buffer;
.nio.ByteBuffer;
.nio.CharBuffer;
.nio.ByteOrder;

/**

* Test asCharBuffer view.

*

* Created May 2002
* @author Ron Hitchens (ron@ronsoft.com)

*/

public class BufferCharView

public static void main (String [1 argv)
throws Exception

}

ByteBuffer byteBuffer =
ByteBuffer._allocate (7).order (ByteOrder.BIG_ENDIAN);
CharBuffer charBuffer = byteBuffer.asCharBuffer( );

// Load the ByteBuffer with some bytes

byteBuffer.
byteBuffer.
byteBuffer.
byteBuffer.
byteBuffer.
byteBuffer.
byteBuffer.

put
put
put
put
put
put
put

(0, (byte)0);
(1, (byte)"H™);
(2, (byte)0);
(3, (byte)"i);
(4, (byte)0);
(5, (byte)"17);
(6, (byte)0);

println (byteBuffer);
println (charBuffer);

// Print info about a buffer
private static void println (Buffer buffer)

{

}

System.out._printin (“'pos="
+ 7, limie="
+ ", capacity="
b e

+ buffer.position( )
+ buffer_limit( )
+ buffer.capacity( )

+ buffer.toString( ) + ""');

pos=0,
pos=0,

limit=7, capacity=7:
limit=3, capacity=3:

"java.nio.HeapByteBuffer[pos=0 1im=7 cap=7]"
"Hil"

47



iZ1T BufferCharView F2/5 [ff 4 2

pos=0,
pos=0,

limit=7, capacity=7:
limit=3, capacity=3:

"java.nio.HeapByteBuffer[pos=0 1im=7 cap=7]"
"Hi!

— B s 43 B T M B % b X, & W L duplicateQ)
asReadOnlyBuffer Q0@ — LB, & 2.3 WS,

T AT — AN R G2 X AEEL— 4 ByteBuffer HIFERLFY, X635 4o R4 AN
2 1 X 1) 71 L 1 e R 2 e — MR e R . 9 — ML G X B Gy, W a2 i [R]
e 4k T A ByteBuffer Xt T BE . XAE 71 H 7 A BE iz ek
EFE 2-16 "1, &0 LUE AL ByteBuffer Xt R4 AN T BT B CharBuffer X &

slice() M

B —AFF. FHIFRERE T ZEFINEEARBHAGRFHREERN. 2%

2.4 1 FIERIUE 2 VR I FE

MEAEN byte BT IX R EHIERT, MIEIZ ot XA TR AR RE . I REX ML
715 MUY AN A L S AR (7 55U — 25, KSR (R T gih 5 s ) 8 5 AR ]
PAEL AR I b DX A B BB, 10 AN 75 280 7 AT 0 A A R

2.4.4 BIRTEME

ByteBuffer JSiRfit 7 — R AAONLE], T LUK 5 5 4 G108 2 71 B0 SR AR A7
. ByteBuffer Jyfi— i dn Bt R ARt T A7 B AELAL IR T 1% -

public abstract class ByteBuffer

extends Buffer implements Comparable

{

abstract
abstract
abstract
abstract
abstract
abstract
abstract
abstract
abstract
abstract
abstract
abstract

public
public
public
public
public
public
public
public
public
public
public
public

int getint

abstract
abstract
abstract
abstract
abstract
abstract
abstract
abstract
abstract
abstract
abstract
abstract

public
public
public
public
public
public
public
public
public
public
public
public

ByteBuffer
ByteBuffer
ByteBuffer
ByteBuffer
ByteBuffer
ByteBuffer
ByteBuffer
ByteBuffer
ByteBuffer
ByteBuffer
ByteBuffer
ByteBuffer

char getChar( );

char getChar (int index);
short getShort( );

short getShort (int index);
int getint( );

(int index);

long getLong( );

long getLong (int index);
float getFloat( );

float getFloat (int index);
double getDouble( );

double getDouble (int index);

putChar (char value);

putChar (int index, char value);
putShort (short value);

putShort (int index, short value);
putlnt (int value);

putlnt (int index, int value);
putLong (long value);

putLong (int index, long value);
putFloat (float value);

putFloat (int index, float value);
putDouble (double value);
putDouble (int index, double value);

XETTVE N HTA BIF MG /F I ByteBuffer B8R, wilr B — MR o R Ar it 1E
AR —HF o ARAEIXAN G IX 2 BT B0 R 7Y, X747 Bl 2 RS BT LB 2 1Y
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JRAE RS . b, Wik getIntQ kMG, MW ETIIAL BTG I DY A 71 2t 3
A it KA RIS AR R MR R B . 200 2.4.1 75,

%—A buffer ] ByteBuffer X %4t T K Figure 2-17 KPR,
2-17. BE—LHIER ByteBuffer

i 1 i 4 5 8 7 &
or |38 G| N SE | 9 | D5 M
X 1 3 8
mark [pasitian Jierwit capaity
X B A

int value = buffer._getint( );

SR Bl NHEMPX AL E 1-4 1 byte FUEEHAKM int BAAEME. SEhRATIR EME
Bk T2 X 4B 5 F (byte-order) &8 . T EARK S

int value = buffer.order (ByteOrder.BIG_ENDIAN).getInt( );
XK 25k [A146 Ox3BC5315E, [FfY:

int value = buffer.order (ByteOrder.LITTLE_ENDIAN).getInt( );

iR [A{H OX5E31C53B.

R E R R R FEHLZ X P FENFTREZNTN, Sl
BufferUnderflowException. %1 Figure2-17 FIZEMIX, XERBSIE 75,
KIy—A> long BAR &2 8 M5, HRZEMIX H A 5 Ny

long value = buffer.getLong( );

K B 5V AR (8] () 76 38 AN 75 B4 AR TR 52 B S BR BT BRI o R0 2 A DA e X 1024 i oL
BRI 7 ot R U IR &, TR FHR BN . AL R, (HRE Vet
NI AR AT BE LR 0T AN R SO B B U R e T B A
E S PISMRK RS, X RARE AR

Put J7i4eft 5 get MRAIHERAE. JRAAEHE FE SR T390 4 7 R — 1 byte
Bl W RAEMX LT AR K M AE, 29 BufferOverflowException.

T—NINEAA X AL T AR BT SR s ma ) 7 T R Fr e i & (L
* 2-1) , g R EFR A B A S

© WP B8 —NEH —NBRR LA S — AR AR . AT IR X R BRI R B 1 B
Efs Bilhn, AEMTRERS L 4 S SIRERI AR R 4. 4, 8, 12, 16, &%, WFE CPU BLIHEK

BRPL A 2 7 T AUE HE R LR
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2.4.5 FREHFSEHIE

Java Zifeil 50 BT SRR R EEN SR (BR T char KD . HEEF 2
DU S ER AT 5 1S B BB R s SO, B AR B R B S Sk s e i
T 5 8 XI55 5. ByteBuffer 281 AP XTILIFEA IR AL E BN Ry, (A%
SR A TN ORE LR IR, S AU PR b X B T S Bl i, 6 2-3
i T RRAT e AR A H B

Bl 2-3. REV/FHEFSENTIRERF

package com.ronsoft.books.nio.buffers;

import java.nio.ByteBuffer;

/**

* [ ByteBuffer X R IRIUHIF T S {E I T AK.

* XA RINEHE RS, JF A A 4 ByteBuffer 4.

* T java AMRALTCRF S MR, A NG X K TE R S T B L e R
* RN EEAK R

* getUnsignedByte()i&[F—4> short 2%, getUnsignedShort( )

* R [E—/ int 2878, 1 getUnsignedInt()ik[E—/ long #l. There is no
* TR EARTORAEARIR B 88, M A getUnsignedLong( ).

* IRFE, R[E Biglnteger W5 ] BIhAT .

* [FFE, AEBOTEER— MR T eI BB 0 {E

* putUnsignedByte lx—4> short BI5:4, %%,

*

* @author Ron Hitchens (ron@ronsoft.com)
*/

public class Unsigned

{
public static short getUnsignedByte (ByteBuffer bb)
{
return ((short)(bb.get( ) & OxFffF));
}

public static void putUnsignedByte (ByteBuffer bb, int value)

bb_put ((byte)(value & OxffF));

public static short getUnsignedByte (ByteBuffer bb, int position)

return ((short)(bb.get (position) & (short)Oxff));
}

public static void putUnsignedByte (ByteBuffer bb, int position,
int value)

bb_put (position, (byte)(value & OxffF));

public static int getUnsignedShort (ByteBuffer bb)
{

}

return (bb.getShort( ) & OxFffff);



public static void putUnsignedShort (ByteBuffer bb, int value)

bb.putShort ((short)(value & OxFFffF));

}

public static int getUnsignedShort (ByteBuffer bb, int position)

{

return (bb.getShort (position) & OxFFff);

}

public static void putUnsignedShort (ByteBuffer bb, int position,

int value)

bb.putShort (position, (short)(value & OxFFffF));

}

public static long getUnsignedint (ByteBuffer bb)

return ((long)bb.getInt( ) & OxXFFFFFFFFL);

public static void putUnsignedint (ByteBuffer bb, long value)

bb.putint ((int)(value & OXFFFFFFFfL));

}

public static long getUnsignedint (ByteBuffer bb, int position)

{

return ((long)bb.getint (position) & OxFFFFFFFfL);

}

public static void putUnsignedint (ByteBuffer bb, int position,

long value)

{

bb.putint (position, (int)(value & OxFFFFFFffL));

}
}

2.4.6 NTFIRETEEHX

RS 22 1 X 5 SO A7 Ak B B T 3R SRR P 1 G2 X, eI AR R o RSN 22

T DX S ELAR AR I A1

P

HE

Eilit FileChannel 25005, WLsHEEIX A B B R

XM, 1H2 MappedByteBuffer xf%HA YL CAAERA AHE. T XA EE, 3
BiHe s X N B E 3] 3.4 7, I BRI S 3Te c4-40 .
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2.5 B4

X—®NAT java.nio BFHIEFZEMIX . G DO R TR LEE AR s At
NSO FATER B FE 7 U R A A

ZXE
PFra g XA RRYEAE 2.1.1 T k. XEEMERIE T XK EDIRE, fom 14
X HRI . X, FATHRES] TER SR XHPRE, LI N & 2% B4
AP

BB X

FAE 2.2 g T eI X, PLKAE 2.3 1522 T EHlell. XA
2R, QIR Gk XA 7 3 22 e XA 75 ORISR e

FREMHX
ARG X RENS GRS R 1 A1 7K R AL I SRR Bdl SR A, 71 G ol X 40 oA ot
DR B IR, AT R X R SEiEIt RN O TH=%1g) , JF

B g KRt 7 id A T H e R M . FRATH R T 5 1P A S N 2
£ 2.4 1A T ByteBuffer 2%,

DAL SES TIRATY java.nio B H I IX/INMEVIE R FEVT R . FRATIRFER T~ —uli2
java.nio.channel, 7EH8HLIEZTCEE 0 2R I0E . W87 W X AT H, FTFiE
A PERE 170 K] AREIFRATTA 2% S KL, N —ib Rt 22 T .
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“WESE! EXTHIEE!
—— Wile E. Coyote (&% A A

JHJE (Channel) &java.nioffJ2 = ANFEEQH . AR — M R AR DS, i
AH . Wdriava IO, #FRAESIOMRS I EEER: . Channe  FH T7E 715 22 v X AL T 181 7
—M sk GEHR— N CHEERET) A AL 5mEdE .

HIE T AL R Loy AT R i D B R . EIEKCCE R R ER, &,
& (Carrier) AUl tb— M IX. BOERFREMX CRIENSCEEBEEAE LD ZEREH S 2
WIEH CREEERLSES) , WA ME s S 2EE 5 M A/OMKkSS (BRATHE ) .

ZA R IR R N REA G X CIEEIER IR #E B, B G—AN RO7 B TE
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(HRATE ) B FEREEE (Buffer) F1S4 (ChanneD) X kEE FididHE.
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=X —HIR R BIRNEIE LGSO IR TR X, AR 25 A8 3111 22 Hl0i 18 #0520 S
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IO BE »

ISR, EBNZIEE, LR SNME T RTT R EE RGA S BIINORS . X
W) 2 T8 PN 508 FH SR Ak AR A ) om . (L] 3-1)
M
| Bytshuffer | | ByneBufer |

K 3-1 Wil 7S MO S I S 4

M A 3-2 FIoRFIUMLZEE 2 3, channelZ& (1) 4k 7 ¢ & 2L Lbuffersi &2 Z&—1& . ChannelZ&A4H
HZIAPRARELEZ, I HH5channel 254K T- £ java.nio.channels_spiF & KK,
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3.1 EHEEA

B, FATkREIREEME — FIEARChannel# 1. T [ & Channeld () 5 385G .

package java.nio.channels;
public interface Channel
{

public boolean isOpen( );

public void close( ) throws I0Exception;

HEMXAE, BEAPIFEHEOTEE . AEMEERS F@EESH (Channel
Implementation) Aﬁi‘ﬁi‘fﬁkﬁ’]##, Bt LB TEAPUA R | A] DM 4 o DRIGAR B R HE, i i
DL H A FHERAE RS ARRARRY . B 1 eV L — P 32 3% H nT R AR 10 77 300k U Il i 2 (1 11O il
%

AT ATIUZ iIChanneli% L& 2, X ITAIEIER U A PR SE R ERAE: RE - MEEE
FTFF (1sOpen()) FIKHH—ANTFHFHEIE C(close() o K 3-2 R, BT A IR I # 2 AL sl
Channel#% 1 BL K& 73 IR

InterruptibleChannel;& —/Mbric 4 1, 4 8 A ] DLFR 7~ 1208 38 A2 v] LA )
CInterruptible) o WSRO b ieiE IR R W, R4zl iE 2 IRl 7 U4, RFix—
MERATEAE 3.1.3 FTH AT IR . R 2 HUE 4 0 AR E A2 T DA T

4k 7% 7 Channel4 () HoAth 4% D%K%ﬁﬁ%%lﬁ@%% 1, fl¥5EWritableByteChannel (1] 5
EiE) 1 ReadableByteChannel (R iSFT7iliE) o XMW IEGFSCRE T HATZ BUATE= 0. @18 A efE
TGN X EHRAE . 2R A6 2 B FLA A 2R TS (Y38 TE 0] LA4k K Channel#% o 32 — MR LTI
K, ASIEFASEIRATTRER), FOAERIE RGH 2 LA 19 R X SE IR E /08 1)

MELE] 3-2, ik KINKIE KGR TAH WA RALT — D AR AL
java.nio.channels.spi. XPH~FEAbstractinterruptibleChannel 1
AbstractSelectableChannel, ‘&1 A AR S W Cinterruptible) FIRIEFEAT (selectable) fiEE
PUARAE AT T 108 B k. RS i iEE T A D # & Ejava. nio. channe Istl g X, A

o BARKEIE LI AN 2 M java. nio.channels. spi HHIZRAKFCR Y . IXAEAFARATRT LLT; ) 52
TRAP BT, T I a7 VA 3 FR a3 7K AN 2=

VEEIE R — MERE, AT LSO ZASP I AL B i R ()2 . S PA A 2R (0 4 7R S T

R AR EEAE @ TE ] OSSP SR VF Bl S A—Fh 32 7% HARBAL 7 AN 2]
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JavaE ML b o X EREE T DME A B N AR RS SO RGN R e T A A PR S 3 ke e 1
PN O

3.1.1 FITFHiEE

THIE RV ROMS T . IEWIRAESE —= e iy, VO™ BAo N SCHITM K25 -
File I/OF1Stream 1/0. AS-AAH M A PHFSRT@EEHHA L AR T, BN (file) BEME
27 (socket) JHIE. WRESHE—THE 3-2, &utaRKIA — 1 FileChannelZ$ 1 =" socketifi iE&

Z&: SocketChannel. ServerSocketChannel#ll DatagramChannel.

TEFLALLZ P77 B . Socketidl 1E A 7] LA H LA @ Frsocketi@i& (1) T.) 77k, (Hi2—
FileChannelxf R 1 A il i 7£ — 4T IT fJRandomAccessFile.  FilelnputStreamzk F|IeOutputStream5<jL
%R _F i FgetChannel( ) 72k 3R EL . AN BE HFEAN M FileChannelXf R . Filefsocketifi i& 23 £ f5
T =5 DAVR A 18

SocketChannel sc = SocketChannel_.open( );

sc.connect (new InetSocketAddress (‘'somehost™, someport));
ServerSocketChannel ssc = ServerSocketChannel .open( );
ssc.socket( ).bind (new InetSocketAddress (somelocalport));
DatagramChannel dc = DatagramChannel.open( );

RandomAccessFile raf = new RandomAccessFile (“'somefile™, "'r');

FileChannel fc = raf._getChannel( );

£ 3.5 Wi 4 kB, java. netE‘Jsocket*Hjﬁ%ﬁEl‘]getChanneI( )ik XL EIRRE

[a] —ANHH S P socket i TE X 5, AH AT E0 I il 1 F SRR,
RandomAccessFile.getChannel ( ) 7iEA 2. RAECEHBIEAEMEE, EM4RES
—>socket X IEE ; BATTKEA 2B B HTIAIE .

3.1.2 (EHEE

PAVESE AP O HIE 1, WEE AR £ s ByteBuffer tf 2 535 M ByteBufferi 53k
BB AT AL 5

K18 3-2 FhORER > ZEL N A BT LIS 21 3-3 FrsfIUMLEE K. 3% APULAS N R -

public interface ReadableByteChannel

extends Channel

public int read (ByteBuffer dst) throws 10Exception;
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¥
public interface WritableByteChannel

extends Channel

public int write (ByteBuffer src) throws I0Exception;
¥
public interface ByteChannel

extends ReadableByteChannel, WritableByteChannel

Interfac
ichanne/
« fapwipan ix Dpen
i il
Inlerface interface
Readabletytethanne! WiritabieBytathanns!
vl v (Tt BaalTer i) Feimd wwrife | Eeiuller i)
Irnzrface
Bytehanne!

& 3-3 ByteChannel 1

—> channelZ& AT BE 523 T ReadableByteChanneld% 11, ‘&€ X 1 read() /72, 1M % —>channel
KT HESLHL T WritableByteChannel#% [, ‘e @it Twrite( )77k, o SEBLX PR O g2 —FI2R#0
e fm ), WEEE— AT B RS . IR A SRR SR AN, A e ), AT
R S o

K 3-3 7R 1 ByteChannel#: 11, ‘B[R 4k & | ReadableByteChannel FiWritableByteChannel %
AN . ByteChannel FA S FEANE SCHNINAPIT %, B — N RE T dhR I Z A0, JEEH
A I ERERE . MR X, SEIByteChanneld% 11 ()38 1 [F] i} 1 <> S Hil ReadableByteChannel  Ffl
WritableByteChannel B4~z 1, BT LLILSSIEIE £ XA X2 A2 SCRITETEME  (syntactic
sugar) , IXFf, f# Finstanceof B {E FFMEE X R E A T .

KR )RR, WAREAES A i Channel SIS, F AT DU Y Hh S IX 2645
Ho AT java.nio.channe l st ARHEIBIE SRR 7 GOk, X £643 L A KK
Mol 77 At B m— T~ ] 3-2 Bl A ATk ER 2 OC T-fileflisocketiB & 1 &4y, K KL —A
filemisocketidE AL A =AM H . WKE XMAEINE, X EWRE 2 Efileflsocketif 1 X} R4
AN IXRTsockets AN A& /7, R EAT— BEAR & XA 1), Ak TfilesHl &N Al @ 1
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PATFIE, — AT DAEAS R s AAS [F O ALBR 4T IT - MAFilelnputStreamsf R )
getChanneI()ﬁ?%%f‘cﬁlEl"JFiIeChanneIXﬂL%E/\liEl’J ANik I 175 ) A B SR 2 Xml i, R
FileChannel 52 ByteChannelf% [ . FEIXAE—ANiliE i Fwrite( ) /7B 3l H R 2462 10
NonWritableChannelException %, P AFilelnputStreamf % it /& Ll read-only AL FRFT T 3044 .

T 25— MR ENORR S5 HAmiE 24 (channel instance) 1114 RE 32 € T 32 O AR 55 A4

{HE%'J, OAERREE, AR S Channel SEBIASREBEAT 5 184, B 1% Sl & 1)

KT REAwrite( )77, FET I, FEFP R FNEIEE & AT TR, il B 2l — R ZE IOk
S ARV IERAE

// A ByteBuffer named buffer contains data to be written
FilelnputStream input = new FilelnputStream (FileName);
FileChannel channel = input.getChannel( );

// This will compile but will throw an I0Exception

// because the underlying file is read-only

channel .write (buffer);

él RSB SO IR 7 el B X, I8 A8 S5 AT REAS T8 VR read () Bwrite() 75
%o

ByteChannelffjread() Flwrite( )/ % 1#i i ByteBuffer st G /E NS . Wikl 7 L5k o] CAL S i 5
Tk, FRELLZE X TS E AT REN T . Eh X A BBk AR S CAR S TR R B R
oo S RIAT T 8B ARk, S8t X AT LURE B TR A 4 IE N IR W i Ty 4k A g . 10 R
T H B0 X i hasRemaining( ) 7 &R Al Fal sefti. i 3-1 FoR 7 wfa] — il 18 & ) S
B o —N il

package com.ronsoft_books.nio.channels;
import java.nio.ByteBuffer;
import java.nio.channels_ReadableByteChannel;
import java.nio.channels_WritableByteChannel;
import java.nio.channels.Channels;
import java.io.lOException;
/**

* Test copying between channels.

*

* @author Ron Hitchens (ron@ronsoft.com)

*/
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public class ChannelCopy
{
[
* This code copies data from stdin to stdout. Like the "cat”
* command, but without any useful options.
*/
public static void main (String [] argv)

throws I10Exception

{
ReadableByteChannel source = Channels.newChannel (System.in);
WritableByteChannel dest = Channels.newChannel (System.out);
channelCopyl (source, dest);
// alternatively, call channelCopy2 (source, dest);
source.close( );
dest.close( );

}

[

* Channel copy method 1. This method copies data from the src
* channel and writes it to the dest channel until EOF on src.
* This implementation makes use of compact( ) on the temp buffer
* to pack down the data if the buffer wasn"t fully drained. This
* may result in data copying, but minimizes system calls. It also
* requires a cleanup loop to make sure all the data gets sent.
*/

private static void channelCopyl (ReadableByteChannel src,

WritableByteChannel dest)

throws I10Exception

ByteBuffer buffer = ByteBuffer.allocateDirect (16 * 1024);
while (src.read (buffer) = -1) {

// Prepare the buffer to be drained

buffer._flip( );

// Write to the channel; may block

dest.write (buffer);

// IT partial transfer, shift remainder down

// 1T buffer is empty, same as doing clear( )

buffer.compact( );
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// EOF will leave buffer in Fill state
buffer_flip( );

// Make sure that the buffer is fully drained
while (buffer.hasRemaining( )) {

dest.write (buffer);

* Channel copy method 2. This method performs the same copy, but
* assures the temp buffer is empty before reading more data. This
* never requires data copying but may result in more systems calls.
* No post-loop cleanup is needed because the buffer will be empty
* when the loop is exited.
*/

private static void channelCopy2 (ReadableByteChannel src,

WritableByteChannel dest)

throws I10Exception

ByteBuffer buffer = ByteBuffer.allocateDirect (16 * 1024);
whille (src.read (buffer) 1= -1) {

// Prepare the buffer to be drained

buffer._flip( );

// Make sure that the buffer was fully drained

while (buffer.hasRemaining( )) {

dest.write (buffer);

}

// Make the buffer empty, ready for filling

buffer.clear( );

1 3-1 e 1E 2 18] & i Hodfs

JIE A LALABHZE (blocking) BkAEBHZE (nonblocking) #x0izfT. ARFHZEMZ A IE KA L
TG FRIRIR . 18RI B A LRI SE R, AR ] — N5 R R BAT AR T A . A T 1)
JH (stream-oriented) [FiEIE, UisocketsHlpipes7 GEf# A AP ZEA X

ME 3-2 A LLE Y, socketi@ il Z4k ik 1 SelectableChannel.. 4k 7k SelectableChannel {2 1] LU
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Selector—#2ff FH, JG& SCRFt4EEHE (readiness selection) . H43AEPHZE /ORI #4824 A ek v LA
BRI A 2 5% 2 10 (multiplexed 1/0) . I&FMZ B E AP AESE I & R T LHE . T ERE
Fisockets B T AEFH ZER A TGN T 18 3.5 T Ko

3.1.3 XHi#EiE

SSMX AR, HEEAREFEERMER . —MTIFREE RS — MR E OHR 55 4RSI
FFERZER RS . JEIERHR, BMERS TR, RREERAEER AR

package java.nio.channels;
public interface Channel
{

public boolean isOpen( );

public void close( ) throws I0Exception;

iﬂﬂﬂLi.E’ﬂJclose()?‘i?iHﬂL T B2 SRR G X R 2 VO IR 45 it A e 2R AR BT iy L2 7, Wby
ZIRIE AL TARBHZERI . JEIE SN LT N (WERA G s R T E R G X &
i1, f£E—AN i\ L%}U\ﬁﬁﬁclose()ﬁ&m&ﬁﬂ&\ﬁﬁ {H 2B 2 — A2k FEAEclose( ) /i FH
FE, WAAEE S EABIE 2 /i, AR HAL A close( )7 iE# 2 PH2E . J 4E7EZ O o M (i@ iE i
Hclose( )= AR #RAE, R Rk E .

A] LLididisOpen( ) /7 2k e M BORAS . ik [Fltruef, 4 xi@E e DMEH . Wi
R falseft, MAZEIECKH, AREFMMEH. X7, S e ETHE@EL T+
PRSI EAEES 2 5 2 ClosedChannelException 57 .

EGIN T — L 5 5C R L BIHAT N . R —/NliE s B InterruptibleChannel# 11 (=
ﬂl32),bmﬁﬁuTﬁ B CyiE: Wi — 4%&&*[LLLW@%%EENW¢%($%
F iz P22 AR Binterrupt( ) 7 I 55— NG WD, IR A ZIBIER OS], 2P Pl ZE L &
724 —/~ClosedByInterruptException 5 ¥

AN, A — AN ERRRR R WOR SR E, I R ZERE R E Y ) —ANEE, A XA EIE R R
WP, (AR BB H FH [ ) ClosedBy InterruptException 3 4« ZRFE )+ Lﬁ/ﬂt%ﬁéﬁfl‘zﬁﬁmterrupt( \Vil
AR 2 E . AT LAE Hisinterrupted ()RR FEAN LA AT WRIR S . TR
Wtk A5 T DL i 1 & A5 0 Thread. interrupted( ) /72535 % o

" Socket JEIE K FHRALBACHT ], FARKFERU THRAE RGN L. (EHH A AR, — 1t

W0 28 I BCHE R RT i 2 FH 28 T8 (195G 1]
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TE AN ELFELEChannels EARRR IR A W 272 [F) 78 Selectors E AR o B 2 RE TR IE -

B 2 RPEIE, miEENAs. A, RS2 FETESelector FARHRAT #
@ i, RS R WS 2R E . BRI 2R 3G i IR — > Channel,
MZ3EIE S e . KT ikFEes (Selectors) FA 147 M= FisHig.

DX R ARHRLE L LR FE Bl R T st o I TE, X F RS TH 4 T o ARiXHZENIOZE
FUTATI AT BRI T e . BURREH, AREAERTA IR RS0 b — S0 0] 5 AL B
VOEAERATTRERT . “IEATRT & L HE AR @ 1B IEAT A" X — TR S8BT A1/OFAE#h T Tt 22
KIBIE" X — B IE S X NEBPI N TESZ I, BRI o I — N Rk v gk & A 2
DUR G FIEIE . Java . niofd Hai il FH AT ke e R E RGOMEHE M S BN, BN
PN 1O X I & R HE R . X2 G smf@t % (robustness) 1R FH ) — Tl 42 i (R A

AL Hp T AR TE U T RASE D OGP . Sl InterruptibleChannel 2 11 (3 18 AT LR AT ] e 4k 5%
W, BREA o — M B ZE M R FRAE S0 E B — MVORRAE TE e Y — AN S RS, PRAR
FEZIBIE TG RS 9l e B8 I 20 1) — N AsynchronousCloseException s #1275 18 1 st 4 <
MR E AT H .

—IFARKINIORA JDK1.4.0 45 J LA rh W (e TE 45 1 LK S 20 T SR PR AR G

(™= LRI o XL UL 1.4.1 SRR, £ 1.4.0 A, 1K
\Jé HRAE — AN IEE /O A b B LR e B 28 A A e o) — MR SC I, Xk

LA W VFARENR IR AV BE I o PR A (s TR SE AT 9 B BRI 15 55 /1y

}El\ o

ANsZE InterruptibleChanne 42 1 (138 18 — M A AN JEAT 2 A B AR S 30 1045 4R ok FH 345 140
o IX VR ARG AN 2 B ZE IR R IR TE W 1H R GBI 0 B 2 sl A BE S AT R TE
writerg8%%., (W 3.779)

3.2 Scatter/Gather

ISR 7 — M bRy Scatter/Gather ) 255 Dife. CH I AR R EI/O) . Scatter/Gather /&
—AME AR KIS (S0 14017 , BEEBEZANZEMX ERI—NEREVOEIE. X T
—writed R E T S, B R LA XAZRF L (FRhgather) VR IBIE K IEN . B XA
5 I A FE A& X Fhgatherf A8 /) GRE BATHR A IEE ) o Zgatherid B RBCR i b 252 e
X B RESS R,  FRAE R IEEAR AT — AKX . X Tread e E M 5, AIBIE S
(B 2 F2 PP Al AT (B Juscatter) B2 ANGEMIX, R AR 2 i X A6 B 2208 3 b 10 2508 B 4%
DX P B K2 (B A T AR 5E
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KREZHINERNE R G H AR B 1/0 (native vectored 1/0) o 487 —AMiliE _Fifgsk—4
Scatter/Gatherf {EI, 1% 3R 2Bl 1 3E i A b i ok B B3R 70 s R R b IX o 32 — MR K
(e, RO/ B G T i X2 LRI R G5 . Scatter/Gather N 1% i F B # [1ByteBuffers LA M
A H VORI It K PEREAR H o

¥ scatter/gather% Vs N2 B 3-3 IUMLSEE A aT LIS 2 & 3-4. 1 [ RS HEIR 1 scatter & 4
[ R ERAE ), LL M gather & I fa) 2 1 5 B E R B 10 -

public interface ScatteringByteChannel

extends ReadableByteChannel

{
public long read (ByteBuffer [] dsts)
throws I10Exception;
public long read (ByteBuffer [] dsts, int offset, int length)
throws I10Exception;
3

public interface GatheringByteChannel

extends WritableByteChannel

{
public long write(ByteBuffer[] srcs)
throws I10Exception;
public long write(ByteBuffer[] srcs, int offset, int length)
throws I10Exception;
3

riterfae
{Channe

+ifean i Dpen {f
+vpid chose

nlerlae interface

RradativBpiethannel Winitabefivhe (hamer
+inf rend [ Bietuffer dir) it wrile ByreBuier sn)

S S

inlerlae imerlaoe inlerface
ScattevingByteChanmel ByteChannel (ratherimg@yteChanne!
+Hong resa {ByreBuierS) dets, (ntodffet, bt length) iy it (Bt e, bt affser, int lemgr)
iy mad (Bprebufied | el g it (Hyrelufer moi

& 3-4 Scatter/Gather$ Il

M BB AE S, XPANE DTN T PR A XA A SR T Sish, BT

EAGRAL T —FhiivoffsetMlengthZ B L o ARBRATT S KRB — T EFFER AR L. £
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MRS T, AV Echanne E#:E]—ANF 48 75 8 S i B fsocket I

ByteBuffer header = ByteBuffer.allocateDirect (10);
ByteBuffer body = ByteBuffer.allocateDirect (80);
ByteBuffer [] buffers = { header, body };

int bytesRead = channel.read (buffers);

— Hread()777%i&[Fl, bytesReadif#ilit 714 48, headerZZi XKL &1 10 A MIBIE HL
[T body 2% M X A, 5 82 N R 1) 38 N1, JBIE £ H 3ok S scatter BX AN X
ZMXCAMIER T OSE I bodyZ i XiE A S AR E 245D, B4 75 Bk flip DUE H
R T DA . PER NIRRT, FRATAT RE AN 2 e 2 Zflipix Sheader G X i & PA 4
Xtgetft) 7 SEEAL Y i) B DA & % Flheader 7Bt ;. AN idbodyZz i X 2w flipH:A% 18 2 o) — AN diE 1)
write( ) /732 b, SRS AEEIE FAROR L. il

switch (header.getShort(0)) {

case TYPE_PING:
break;

case TYPE_FILE:
body . flip( );
fileChannel .write (body);
break;

default:
logUnknownPacket (header.getShort(0), header.getLong(2), body);

break;

I, AR, AT LA —oatheri® (K 2 MR IX I BHR A & IF A0 % . (R
gz X, FRATAT DGR TH XA S 040 I £ — A socketifiiE bR I% A

body.clear( );

body.put("'FO0" .getBytes()).flip( ); // "FOO" as bytes
header.clear( );

header .putShort (TYPE_FILE).putLong (body.limit(Q)).-flip( );

long bytesWritten = channel.write (buffers);

LA AL 8 2 write( ) 7 % AU buFFers B 4L 5| Y i G2 X A R EEHUE AR5 5 lIE A%
TR 13 AT
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K 3-5 ik 1 —>gather 531, Hodin M Sz X B 51 AR G2 o X PR AR IR AL & T B
B R IE T

Posifian  Limyt
'

y--# Starsky and Hutch
i Position Limit
channel . write [buffers); :
g Years and years ago.

f Position Lifrur
wim
7 i b Four score lesurs leaping
i mwtm

5'-~--I- Snow White and the seven dwarves

B 3-5 — AN T PUANE D] IX [figather S B 4

K 3-6 #iiik | —A scatter AR . MO IE M HOR K fiscatter BUPT A 2 b X, AR IR 78BN 5%
X CNZE PR IX [ positionZb FF4i Elimitkh 85 50 o 3xX B 7R (I positionFl limit &2 S/ E I 4k 2 /T
i

Position  Limit
1234 Mascore eet ey
Positian Lt

channel, read (buffers};
and seven S

Pusition Lt {
Four i
Posilion bTiI i
billgimicros years ago. a Monopo i

B 3-6 — Mg T P02 X fscatter i B

Hoffsethl lengthS A Hread() Fwrite( )77 =15 FA TAT LU F 22 b X $0 20 i) 15 22
MWIX. X H P ofFset{HIRM AN X IE A, A2 Fa4dE offset. X H [¥lengthZ 43R
NEMHZT X E. BT, RERITE — A focE I fiveBuffersiidl, ©C&uyiih
WIS T IAZEMX, NHEHRRE 2S5 A =AU X N2

int bytesRead = channel.write (FfiveBuffers, 1, 3);

A3 215, Scatter/Gather & — /MRESR KA TR B R ERITHRIE RGUR R
e R B 2 AR R 2 AT (bucket) BREKEANR OB X S G F B — 8K X
R AMNERI S, FOERIE RS 2= AR SRR TAE 1o e 8 1 ROk B R sh it (1
LA, it fe 7 Z2nf X35 DR T HEmw S . RS EE . BRI AR EiE i 1R A
war o FORAL G s, AR A GRS AN Zrr XS, SR XSt r] LA
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77 RoRAEE T . B 3-2 REFHIARE T 1X— 81

package com.ronsoft.books.nio.channels;
import java.nio.ByteBuffer;
import java.nio.channels.GatheringByteChannel;
import java.io.FileOutputStream;
import java.util.Random;
import java.util_.List;
import java.util.LinkedList;
[
* Demonstrate gathering write using many buffers.
*
* @author Ron Hitchens (ron@ronsoft.com)
*/
public class Marketing
{
private static final String DEMOGRAPHIC = "blahblah.txt";
// "Leverage frictionless methodologies™
public static void main (String [] argv)

throws Exception

int reps = 10;
if (argv.length > 0) {
reps = Integer.parselnt (argv [0]);
¥
FileOutputStream fos = new FileOutputStream (DEMOGRAPHIC);
GatheringByteChannel gatherChannel = fos.getChannel( );
// Generate some brilliant marcom, er, repurposed content
ByteBuffer [] bs = utterBS (reps);
// Deliver the message to the waiting market
whille (gatherChannel._.write (bs) > 0) {
// Empty body
// Loop until write( ) returns zero
¥
System.out.printin (“"Mindshare paradigms synergized to "
+ DEMOGRAPHIC);

fos.close( );
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// These are just representative; add your own

private static String [] coll = {

"Aggregate', "Enable", '"Leverage",

"Facilitate", "Synergize', "Repurpose",

"Strategize', "Reinvent', '"Harness"

}:

private static String [] col2 = {
"cross-platform”, "best-of-breed", "frictionless",
"ubiquitous", "extensible', "compelling",
"mission-critical’™, "collaborative", "integrated"

}:

private static String [] col3 = {
"methodologies', "infomediaries"™, "platforms",
"schemas', "mindshare', "paradigms",
“functionalities™, "web services", "infrastructures"

}:

private static String newline = System.getProperty (“"line.separator'™);

// The Marcom-atic 9000

private static ByteBuffer [] utterBS (int howMany)

throws Exception

{
List list = new LinkedList( );
for (int i = 0; i < howMany; i++) {
list.add (pickRandom (coll, ™" '));
list.add (pickRandom (col2, "™ '));
list.add (pickRandom (col3, newline));
¥
ByteBuffer [] bufs = new ByteBuffer [list.size( )];
list.toArray (bufs);
return (bufs);
}

// The communications director

private static Random rand = new Random( );

// Pick one, make a buffer to hold it and the suffix, load it with
// the byte equivalent of the strings (will not work properly for
// non-Latin characters), then flip the loaded buffer so it"s ready

// to be drained
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private static ByteBuffer pickRandom (String [] strings, String suffix)

throws Exception

{
String string = strings [rand.nextInt (strings.length)];
int total = string.length() + suffix.length( );
ByteBuffer buf = ByteBuffer.allocate (total);
buf.put (string.getBytes ("'US-ASCII'));
buf.put (suffix.getBytes ("'US-ASCII'™));
buf.flip( );
return (buf);
}

11 3-2. Llgather'5 1R & & 2 Gt X 10 Hdis

Tl sEHiMarketing R . BRI A BT A B X, HZgather 5 #RE A RELLIATTAR
SO A R

Aggregate compelling methodologies
Harness collaborative platforms
Aggregate integrated schemas

Aggregate frictionless platforms

Enable integrated platforms

Leverage cross-platform functionalities
Harness extensible paradigms

Synergize compelling infomediaries
Repurpose cross-platform mindshare

Facilitate cross-platform infomediaries

3.3 XHiRiE

BLEIBAE, BATERE HREZ Z M iHe W, i A i @iE a2 . R
HARST , AW RIS CHEE (socketilBIEHAE F—Fidi8) - MWK 3-7 AT LR EL,
FileChannelZ&a] LAz HLH F firead, writel) S scatter/gathertg/F, [FII & IR T IR 24 H TS0 E i)
WioTik. XETTIEP I VF 2 R AT BRSO A, A HAR R r] R 2 BT IR Bl . IRAE
TATREAE BT AT A T L8
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rizrface

(hanne!
& hodenn i Qpen
& vl oo
inlerlace inlerface
RradalieBytelhanmel Wit adbleifytel

+int peod (Bydefuffer dst) -+t write (HyteBuer sm)

S S N

interfam interface interface

| Chammed Bytechannsl [l
Harig e {RpreBuief dirs, in offed e g it (ByreSuiienT e, dod affet, inr femgri)
mgmﬂ.-m.-mm i hﬁgmﬁrﬁgmﬁuh}jw ot

tetractieteruptibleChannel
Filerhamns

=i reod (Bydeduifer dst)
+iomg meod (Extedurer] dsts, it offser int femarh
+long read (EyteButier{] dsts)
=i waite [Brtedufer o)
+ i e | ExtedufferT s, At offser, ot lemariy) FileLock
+long write (By l:eBuI’fer | s}
+inng pasklen (1
+FileChanne posivin flong newfoilniog) +IFIE'! mnnru_'l :Tannﬁ ]
+iong e ) +Hong pasition 1
+hlleChanine truncate g size) % Hismg sise: [}
—me'mﬁnm.m ol " Imtanlﬁhﬂtﬂ qu W
+douy IraoskerTon (o sasion, bovig covnr, WaTaileB el e foager? i an aerlaps pesilinn, loni 4z
+ivang rravoesferom (ReadaiveChomme s, g postion, leng runt oo is Wil ()
+inr eead Byaeduffer o, g posiion) Voo relecrie )
+inf write (BieSulier o, |'m;| ol Falring lnSinng )
—fdu,rq'm'i}wﬁ‘uffw 0 ol o, fmgl{mﬁmmhulg el
=il fack r.hugmuum mg il boodedm ifosed)

#Rlelok lock (1

witelock trplioch o pasitian, fang sz Donkeon shimed)
Lk trpLock {)

+Mapiode

3-7 FileChannel 2% )2 ¥k 45 14

SRS SRR ZE, R RERE TARPH 2. IURERIE R =24 A7 AT
i, A ARHBLAOBAE I BR D o WL SR G — M 5 IR 28, A HIB iz Ak 52
fio T PO A4 /O P I BEL 28 Y451 08 T 1t 1) ST AR IR TE 2 K S, IR SR IIO AR T B AN
JRiE R . X T SCRINO, s k2 AbFE TS 251/0 (asynchronous 1/0) , ‘& foidr— N3 FE AT DA
TERGEE R — DA NORRAE T A L R X LA 1) 58 . RETE R IR J5 B B iE KR I
I/O#AE O B E S . B0 —MimBIERE, TR A RGHIEA R . LUSHINION
SR ST IO N F FE T .

BACE 3.1.1 Tih 22, FileChannelxf R ANGEE A . — FileChannel sz X fgiE i 7E— 4>
T fileXt % (RandomAccessFile. FilelnputStreamak FileOutputStream) I FHgetChannel( ) /52
#KHY 8. 18 Al getChannel( )7‘3‘?2&“3‘3@*/\'43%@1‘9IEifﬁFE‘JFiIeChanneIXﬂ‘%Hi‘ZFiIeChanneIXﬂ‘%

BA Hfilext GAHF U7 RIAUR, SR 5 8k AT LA H a8 0 GOk F H 5 KR FileChannel APL T

8 JSR51 tHE X T T— A RIS RS H: 0 API (k. JIDK 1.4 A 4ok sSciliZ API, At
JDK 1.5 At A S8l . — H ISR SO 248 APL A, ECEHE AT RERCN FileChannel % 4 1 itk
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package java.nio.channels;
public abstract class FileChannel
extends AbstractChannel

implements ByteChannel, GatheringByteChannel, ScatteringByteChannel

{

// This is a partial APl listing

// All methods listed here can throw java.io.lOException

public abstract int read (ByteBuffer dst, long position)

public abstract int write (ByteBuffer src, long position)

public abstract long size( )

public abstract long position( )

public abstract void position (long newPosition)

public abstract void truncate (long size)

public abstract void force (boolean metaData)

public final FileLock lock( )

public abstract FileLock lock (long position, long size,
boolean shared)

public final FileLock tryLock( )

public abstract FileLock tryLock (long position, long size,
boolean shared)

public abstract MappedByteBuffer map (MapMode mode, long position,
long size)

public static class MapMode

{
public static final MapMode READ_ONLY
public static final MapMode READ_WRITE
public static final MapMode PRIVATE

}

public abstract long transferTo (long position, long count,

WritableByteChannel target)
public abstract long transferFrom (ReadableByteChannel src,
long position, long count)
3

TS H 45 T FileChannelZE 5] NFIHTAPIT . BT A X S8 75 4R i) AL H
java.io.IOException ¥, Avid 4l 1B 4) I ARAE RS H

[k ZHomiE—FE, REAHARE, FileChannel#iar 22l F A<HiI/OR %% . FileChannelZ$ A &
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G, % MgetChannel( ) 7 V3B A SLBRxT R A2 — AN BAR TS (subclass) ) —A>5L 4
Cinstance) , 1% T-2KT] Al F A HACRD S s B LA AP v b i — BE B 4 30

FileChannelf S & 2k F2 %4> (thread-safe) 1. ZANHEFE AT DAZE R —AN S b & 8 H ik
NS EEAT A, AL AR R R AR 2 R FE R (multithreaded) o IR IE A7 B Bk 5L
SCPE RN R B LR Csingle-threaded) o 1A —ANERFE CL A 7E BhAT 2 BRI A7 B B
PER/NIIERAE T84 A S AT SRR 2 — R S5 AT . FERAT W2 2 32 R AE R
GRSt RGN .

[F] R Z B0 R )3 —HF,  FileChannel /& — ™ it Java iz #LAMA— A HAR S RIHIR .
FileChannel & R IE[R]—/Mava i ML L BTG L4915 B 00 A SO AL 38 2 — 501, H 2 Javalkl
FULEDAS BE X L e 2 1) 9 Rl 1) DR B AR b FR AR . i —MFileChannel SE1 7 3 1) SEAS SCAF AL I [R]
I —ANNB R AR availi i E BIRZ S AL T e — 8, T REA—8. 2RI IR S
PEVT A A SCR B TR ERRE RS (80 RS — s, BT AR RJavaE bl
- HIFileChannel X G AR HEAN ST 3 U7 1] A1 E AR Javaidi FE & IR S 0 3 F R 17 1) f&—
EVQinp

3.3.1 iGEIscE

£/ FileChannelxd R & [F] — N TR FF (file descriptor) & —XF—K5% &, Bl B4 H 1)
APITE ST B E N IIPOSIX (Al B HAE RS ) A MHRAE RS EiH HSUFII0 R 40 H
SR N ABA LN T . BRBVEARAE, Al H Wsuspect ¢ “AIEET7 ) #HAEH R
7. fEaTRe RS T B A APTT A java . 1ol dRandomAccessFile 2 (1) 77 1 AL Ak
1o AJgi B, RandomAccessFileSS42 {1 (12 FIFE I RN A . EIEIE IR/, )= IS R AR
1 /2 il i RandomAccessFileZR () 572k 28 . FileChanne WUl I RE /O AR SS,  RIL'E IAPIE 4R
IR AHBA .

N TET R, % 3-1 %1 H T FileChannel. RandomAccessFilefIPOSIX 1/0O system calls = 7£ 7
RIS

# 3-1File 1/O APILLE
FileChannel RandomAccessFile POSIX system call

read() read() read()

write( ) write( ) write( )

size() length() fstat( )

position() getFilePointer() Iseek()

position (long newPosition) seek() Iseek()

truncate() setLength() ftruncate()
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force() getFD().sync() fsync()

AR — 2 F T HAR ST 77 GEICEIZX L7775 #8 T A H java.io. IOException S+

DR
public abstract class FileChannel
extends AbstractChannel

implements ByteChannel, GatheringByteChannel, ScatteringByteChannel

// This is a partial APl listing

public abstract long position( )

public abstract void position (long newPosition)

public abstract int read (ByteBuffer dst)

public abstract int read (ByteBuffer dst, long position)
public abstract int write (ByteBuffer src)

public abstract int write (ByteBuffer src, long position)
public abstract long size( )

public abstract void truncate (long size)

public abstract void force (boolean metaData)

I J% 2= ) SCAF IR A —HF, B4 FileChannel #8A — -0t “file position” A% . 1X-positionfr
SE SO — AR B R B TR EE S . INIXANTT TR, FileChannel 2B [FZ2 i X AREAL, IFH.
MappedByteBuffer2 #5341 7] LA it ByteBuffer APISK S i) SCA4KGds (Tl 1478 5 T i B vh 1
FX—£D .

T rT LU AP B B 3, A WATE K position( )77k, H—F, AWSHEH), RE%
i SCF f¥positionfE. iR & — M KEER (long) » Feoms b 2w pE .

5 =AM Wposition( ) v — AN long (KA SO 1EIE position & & N Ta e fEH.
H 20kl i position ¥ B A —AN 71 2> F #ijava. lang. l1legal ArgumentException 53 ¥, Aid AT LT
position ¥ & 2 S, X FEM S positionidt B A fe e B 1 AN 028 S k. AR BN fE £+ position
BB N RSO RNESEIL T — A read() 715, AR Bl E (end-of-file) 2514 4
A LG SEIR 2 — S write( ) J7VE N 22 5 SCAHEK LA BN F5,  BARAT AT Sl — A 4
Stwrite( ) 7] B8 S B I — AR (file hole, & WA ft At 42 7).

S ANERHS KB (signed long) fHAEIRFE Z ik 9,223,372,036,854,775,807 F 15 IS K/, IX AN

FEREZEANZ L 840 11 TB, AT LAEREA i N 35356 K %) 9000 /5~ 100-GB i #E K5 4% .
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XHFERATRMA?

SR b AN SRR 23 S 2 TR/ T8 BRSO RN 2 B SCA 27 o % T P i ) SC
i, RZHICATE R G R VSRR SN B Bomi A A ) ARG, A VAR5 N5
PRSI RGBS AN B ARE SR AL E b, IOk S B B
FEZ A EAEEHHR R X (Bai) o B, F i AR R RE P A — AN 3-8 Fosif S
-

package com.ronsoft_books.nio.channels;
import java.nio.ByteBuffer;
import java.nio.channels_FileChannel;
import java.io.File;
import java.io.RandomAccessFile;
import java.io.lOException;
[
* Create a file with holes in it
*
* @author Ron Hitchens (ron@ronsoft.com)
*/
public class FileHole
{
public static void main (String [] argv)
throws I0Exception
{
// Create a temp file, open for writing, and get
// a FileChannel
File temp = File.createTempFile (“holy"™, null);
RandomAccessFile file = new RandomAccessFile (temp, "rw'™);
FileChannel channel = file.getChannel( );
// Create a working buffer
ByteBuffer byteBuffer = ByteBuffer_allocateDirect (100);
putData (0, byteBuffer, channel);
putData (5000000, byteBuffer, channel);
putData (50000, byteBuffer, channel);
// Size will report the largest position written, but
// there are two holes in this file. This file will

// not consume 5 MB on disk (unless the filesystem is
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// extremely brain-damaged)
System.out._println ("Wrote temp file """ + temp.getPath( )
+ """, size=" + channel.size( ));
channel .close( );
file_.close( );
}
private static void putData (int position, ByteBuffer buffer,
FileChannel channel)

throws I0Exception

String string = "*<-- location " + position;
buffer.clear( );

buffer_put (string.getBytes ("US-ASCII'™));
buffer_flip( );

channel _position (position);

channel .write (buffer);

U SO BB, BT 2 IR S 0 S An AEAS 5 A A3 W) o iR SO 1Y)
B2 E #) 5,000,021 NFAT, KESFF L0 #RoR . AT LigiTstringsdn &, &
B EUT 4 B SO R /ME SR =51 50 B 100MB, 7 1K 1 4 A A 2 (7] 4 A DA
FGFPAARZ SO B F i 1) 2 R AR AR b (AT B AN SR, (H2 5 6E JR % K1
/DR

FileChannelfiz & (position) =& MJEKJZ SRR3R, 1position [F] I 4% 1 AyidiE 5] H 3k
HURIRE A SO G ILE . X M R — X S Z position (19 55 AT LAY o5 — /N0 5O 2

RandomAccessFile randomAccessFile = new RandomAccessFile (“filename™, "r');
// Set the file position

randomAccessFile._seek (1000);

// Create a channel from the file

FileChannel fileChannel = randomAccessFile_getChannel( );

// This will print "1000"

System.out.println ("file pos: " + fileChannel _position( ));

// Change the position using the RandomAccessFile object

randomAccessFile.seek (500);
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// This will print "500"

System.out.printin ("file pos: " + FfileChannel.position( ));
// Change the position using the FileChannel object
fileChannel .position (200);

// This will print 200"

System.out.printin ("file pos: " + randomAccessFile.getFilePointer( ));

BT i X fget() Fput( )5k, 47 Titkread( ) Bwrite( ) 7 iEAEH:, SCfFposition4s )
¥, wnifpositionfHiA R T SO R/NE GO R/NE RT LB T size( ) 77k ED , read() 7712
SIREl AN RZAE (-1 o v, AFRTFEMXEE, R sedwrite( ) 7725 positiondi i3
I SO R ANAE, Z ST TR LGS N

FIFERALT 22t X, A HipositionZ AL 4t 1 3 fread( )N write( ) /5%, IX A £xt i)
TIEAEIR [BME I AN 2038 24 1T B S A Fposition. B T-IEIE PR TC 7 8T, PRI 280 A0 5 AT RE
SEIARCE, AR KA A E AL B AN . EORE, 2GR DI A R — A SR
NI AT KRR RO H#GE R YRR Catomic) , FEAMKEE ] Z ] R G ATCAER
WRE.

0 uniuched greas 30,000 {imuttiptes of flesystem 5,000, (00
filled with zeros pagesize

e e —

| ]
T
File sire (5,000.021), Last page may not be campletely filed

K 3-8 A I AT A A

FARTE AR B2 AP positionidb AT — AN 4axf 3454, size( ) 7741k [l —/ end-of-file. 7EHE H
AR/ fposition E A — N xfwrite( )2 S EOCAF N LA AN EAER S N E 7795, U AT
2 Hitend-of-file i B FIH A I 7715 2 ai A B 2 A] X3 7715 IR AN A2 EFileChannel 2848 52, T &
TERZHG I N RBYRZ S RGHE Lo DR T RGN (B X RGHRA, X fie FE
FESCA R B AN 2

2 E D — AN sizelt,  truncate( ) A s S i 1 € K Brsize (B 2 SO PT A BidE . A
R Aiilsize K THrsize, @ HsizelfI A 7 AL BAE I BT W RIRFLA Hrsizelt N T 856 T
ST sizefd, A PBES. XPIRTEDLR, truncate( )#R = AERIFE . SCHF[position
S E PR rsizefE -

public abstract class FileChannel

extends AbstractChannel
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implements ByteChannel, GatheringByteChannel, ScatteringByteChannel

{
// This is a partial APl listing
public abstract void truncate (long size)
public abstract void force (boolean metaData)
¥

E A KRS AP force( ). 120715 T IRIEIE 9 R 42 A AR SE 1 CORR N IR £ A S
b I BV R GRS = S A7 Bs A IR R4 SCA ST LASR s R e . R i foree( ) 1A EER3C
PRI A AR5 T B TSR [R5 2GR -

IR ST T — DA R Y, A4 — Bforce( ) 7ikiR A, BIRI{RAEMIEIBE M G2 (3 Bk
Wi Fforce()) BRGNS SR AR ) A B C A BN BIRERL . 0T 0B E i 45
(transaction) ALFEKL, X —fUgdE EEN, o] DMRIEEE e BRI ] SRR E . SR, R
AL T — AR SO RS, WINFS b, IBAARBELRIERS EAE M — € Be [0 Bk ALFk 4%
(permanent storage) I, [FJavafEfIMIA BEIMHERIE RABOCHF REARESLIHI A& . R ERIFETF
TETH I 2R G0 v e D6 e R A S B 1k, JE R I0E— FBEM I ERIE RGN (B0 X RGHER
B SO T 2 T UK -

X T 7 A ORI s S B SRR, 15 95 IR IE — T TR A A
Fr BB ST R T fE

force( ) 7 VAT /R B S H R IR AE J7 VIR BMELRT SCAF I e (metadata) 2 75 tH B2 45 [F] 20 58T
FIWAL . ToBIRRE S ITA L UiRBR . RE IS A E R . REHETE T, %6 BX#
PR E 0 5 RN E N, “hforce( )7 ik kiH Fal seft 7~ 18 J7 3R 18 B 275 2 /) 25 ST A o die 1 5
M. REFNEE T, RSP B EREEE RGHT 2D — RGN R ZI0HE . —2 RHEFH 5
Ab PR R] eI I 7E 5 TR F force () 77 RIS AN SR ST 0 SRR SKEUVBL S i R R SR T, RN AN 2%
PG A e R A

3.3.2 XHHiE

7EIJDK 1.4 fAR 2 1T, Java /ORI ER R et S/ (file locking) , SRAMIX—HFPE ik A4
IRRIE . BRZHIMAEAE RG WA 7 80 ThAE, T B FIDK 1.4 fRA K AT Javad 2 A 71
A RTS8 (file lock) o FEAERUT 2 HoAthdRJavaf® /Py, SCHF8iE RAFICHEE ., kb, &
FEHFR CAIl 2 A5 RS gon) — KRG 2 AN JavaZi A KA H U7 1) I ARG 4 18

BATES = ities], 81 (ock) AJLLZILEN (shared) i 51 (exclusive) o A5 Hi
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A ST BUE R PEAEAR KRR BRI A IRAE R G SCH . IFARFTA IIRAE RGN R GRS
SR R T IEEASTRER, X — MR R 24 B S 5T Xt BT R . X AT BAR
IEAERVE RN T RE ™ R RE . 280, DU S B0 2 SR AT AL 1-7 P g i) 4z Freaderidt
o WERETHRIFERY, WHRE 7T HERIE RGNS R G SEBUET Y, BURIOR ™ &
ST BTk FE

T4, FHAEFTE G # LR — N7 AORSEILEE A SO e . EEARINERE RS b, HELER
—MNMEERFMAF RS b, SUEBUE S A R . — S5 RGO 58 e
(advisory locking) , —B{VFE{th 541 C(exclusive locks) , T Le4/F 2R 48] At W At #T $2 4t .
& PLZ e A 3 RV T BN B e SR BB, RUNIX R B2 A . (R WA T R A R Gl e
PATBUE BRI L. i, WS ATA BESR IPER) (mandatory) T AN A B BRI SR A5
BLRIE, BATTER—4E R G L IHAMFR 7 o] e 252 B2 .

A1 KFileChannel SEEIL Y SCAF B E AL () — N B BRI B GO SCAF I AN i i B2k
2, XEWAE AHBAE T AL — G JavaiE AL L # 2 A2 AR 15 ) .

R — AN ERREAERA SO E3RAG T — A0S 8L AR5 58 AN ZREEA A — S BT T A I R
RAZSCHFRIM B, B2 A LFERIE RS EttE . HInRIX A LR IS 1T A F ) Java g AL
b, BAE LR HEE, PR AR B RS BCUE RGORFI I I B L B AR
IMAFLERE A . AR5 — A SCFSRIRAN, T AN I 55 BN R SO A BRI K

BSOSO RER, TANE SEIE R JAME I BOR AR SNBBERE, ThAS 2 H
DL —NJavakE AL L HIZEE .

SCAFEUE AEAE SRR GO B SCAT DT IR, BUAnAE 3 AR P LA 2 18] s AR B A A I 7 £
AR . R T B H 2 Nava R IR VT I, W RER E Sl A O BRERMPUETS
Ko WML, WP (REJEHSATIER) ATaER — M EaEmiEks.

PAELLIATRE T 53X HUE A K fFileChannel APITTVE:

public abstract class FileChannel
extends AbstractChannel

implements ByteChannel, GatheringByteChannel, ScatteringByteChannel

// This is a partial APl listing

public final FileLock lock( )
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public abstract FileLock lock (long position, long size,
boolean shared)

public final FileLock tryLock( )

public abstract FileLock tryLock (long position, long size,

boolean shared)

KIRBAVS B S HOE X lock( ) Fi2 . BURLE IR IR FIR1F . I8 2301 Lock( )
TSR SO R E X IR dhpos i tion DL A BUE Xk size. =124 shared®/R~
AR BRI ZR (SHUE Ntrue) EEM T (ZHE vfalse) « ZIREG— L4,
TR h 515 LSRR AT HF SO, i SR B D T S AR . A4, 4t ipositionfl
sizeZHNEARE 2 L.

Bl 2 DXV FEIAS— 8 BRI SO F i sizefE LAWY, B0RT LAG™ Ji AT Y ST AR o DRI, AT
A LS AT 5 N EHE (DO EE, AT AT DABUE — DA SRS N AR X, Ee s
Ja— AT LM X3 A0SR S SO A RITA AR IX I8, 84 18 10 SR A wT A DR 1 X3 5T
PEAR T o B, AREBUE 7 CHF IR — B IXIE, AR5 SCIF RO ) 7 AR X8k, AR A8 1
RSO N R AN 2 32 B I SR B RS

ARAE B 1 3T Mook ) 74— R BN SO L ROt B R e, B (X B T
CHEABI MR . P70 T

fileChannel.lock (OL, Long.MAX_VALUE, false);

WA IETE R 8 e a LR R, AAlock( ) ik BHZE, & W54 il TH IR BB R . IR
WIS ERRAE ST N1, ZEAEAT Jy 2 ki S0 CGRIFRATE 3.1.3 Firh il b ) 4%
il anFEIE R b —DNERFEICH, % BT LR R R I 7 42— AsynchronousCloseException 7
W BRUNZE ELRE R B W GE R e Binterrupt( ) 515, EBESRIE A
FileLocklInterruptionException 77 . #11 5:2E ¥ FH lock( ) J7 5 I 26 F2 () interrupt status L& 4% % &, 4
7= FileLockInterruptionException 7 4 .

fE_ETRIAPIZIZR shA IS 44 utryLock( )BT, EA T lock( ) /AR AR ZE R . XA
tryLock( ) Fitlock( ) 75 AR R AIPE T, AN SR3 SR BN BE AL RDSRECEI I 25 3R [7]— A nu L

AT LUE 2, lock( )FtryLock( ) 772451 [al— A FileLockXf 5t . LA N2 58 % ¥ FileLock API:

public abstract class FilelLock

{

public final FileChannel channel( )
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public final long position( )

public final long size( )

public final boolean isShared( )

public final boolean overlaps (long position, long size)
public abstract boolean isvalid( );

public abstract void release( ) throws I10Exception;

FileLockZ3:h 35 — M E B SO X 35 . FileLockt % HFileChannel 61 4 3 HL 2 S BE BN ER 8
FRIEE S A n] LLE T I F channel () J5 1 2 — AN ock Xt G2 DL K e 2 WA 38 1 61 23 14

—/MFileLockX %6 2 JGENA %, ELF'E frelease( )77 =4V I B e AT < ¢ A 88 40k 5 A B
JavaE N IC AN A 2 5628, FATTRT Lhad et i A isValid( ) A /R 7 i Rt — AN A 2k . — ANl
(A 2 P e BEAE BT TR %, AN e H Al @ E——A & (position)  JEFEIK/N (size) Fijd
G Cexclusivity) ——7ERIEER BIgERGE, AS2x Bl I 18] 1 2 2g

T L Id i FHisShared () /5 RO —/N B AT e 2 S S a2 A 5 1. R i ER A
RGO REASHLZY, A 1ZT7 4 S 0g iR m Falsefd, RIEE il 8 1% 16 ) 25Ul 2
true. RUNERREFRBILZBUET 9, W IGGE [ B LIRS 21 1 8 s AR AL,
FileLocktf ot L RE 2 4211, 2 AR AT LIF AT i — BT R

e, T LLE IS I Foverlaps( ) 772K 2 i) — A FileLock®t G 15 -5 — AN e 1 SO X I E
B o WAL AT DR THCA BT A B2 1 5 — AN BRI X 38, (region of interest) H A Y. Aid
B3R [A1{E 2 Fal se i AN Re (R IE I Bt — 5@ RRAE IR I X 4 B RAS— A8, DR Java kB UL b i oA
Hb 5 B AR T R A TE I X A —ANEE AN T . I8 i tryLock( ) 7 A —
T

SR —AFileLockXf G 5 HANRRE [FIFileChannel L G, B FTARERBIEIZ2 5 — MR Z
SCFIRIRET, AN SiEIE KR I, WERIEEME S — MBUR T AR E iE, W RES S B
RECGEEB . /N0 BSCF DA G B ). — BRI 1 — /NSO, 2R B A 2
MEIE IR TS, 5SRO HEREAE AT SRR T AR K

FileLock lock = fileChannel.lock( )
try {
<perform read/write/whatever on channel>
} catch (10Exception) [
<handle unexpected exception>
T} finally {

lock.release( )
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%1 3-3 HRHFARTS A F SL A S2 B T readerdEFE, A8 M0 B SEEN T writerdERE, B 1-7 1P 1-8

AR, BT SRR A Zlavak FERIKH, R FEIBITZEFNZ I h—1

writer f AN EE £ Hreaders 46, FRATIRE A FIZR I 82 W) 22 B .

package com.ronsoft.books.nio.channels;

import java.nio.ByteBuffer;

import java.nio.IntBuffer;

import java.nio.channels.FileChannel;

import java.nio.channels.FilelLock;

import java.io.RandomAccessFile;

import java.util.Random;

[

* Test locking with FileChannel.

* Run one copy of this code with arguments "-w /tmp/locktest.dat"
* and one or more copies with "-r /tmp/locktest.dat" to see the
* interactions of exclusive and shared locks. Note how too many
* readers can starve out the writer.

* Note: The filename you provide will be overwritten. Substitute

* an appropriate temp filename for your favorite OS.

* Created April, 2002
* @author Ron Hitchens (ron@ronsoft.com)
*/

public class LockTest

{
private static final int SIZEOF_INT = 4;
private static final int INDEX_START = 0O;
private static final int INDEX_COUNT = 10;

private static final int INDEX_SIZE = INDEX_COUNT * SIZEOF _INT;
private ByteBuffer buffer = ByteBuffer.allocate (INDEX_SIZE);
private IntBuffer indexBuffer = buffer.asIntBuffer( );

private Random rand = new Random( );

public static void main (String [] argv)

throws Exception

boolean writer = false;
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String filename;

if (argv.length 1= 2) {
System.out.println ("Usage: [ -r | -w ] Ffilename™);
return;

}

writer = argv [0].equals (""-w");

filename = argv [1];

RandomAccessFile raf = new RandomAccessFile (Ffilename,
(writer) ? "rw" : "r'");

FileChannel fc = raf.getChannel( );

LockTest lockTest = new LockTest( );

if (writer) {
lockTest.doUpdates (fc);

} else {

lockTest.doQueries (fc);

// Simulate a series of read-only queries while

// holding a shared lock on the index area

void doQueries (FileChannel fc)

throws Exception

whille (true) {
println (""trying for shared lock...™);
FilleLock lock = fc.lock (INDEX_START, INDEX_SIZE, true);

int reps = rand.nextlnt (60) + 20;

for (int i = 0; i < reps; i++) {
int n = rand.nextint (INDEX_COUNT);
int position = INDEX_START + (n * SIZEOF_INT);
buffer.clear( );
fc.read (buffer, position);
int value = indexBuffer.get (n);
printin ("Index entry " + n + "=" + value);
// Pretend to be doing some work
Thread.sleep (100);
}

lock.release( );
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println (“'<sleeping>");

Thread.sleep (rand.nextlnt (3000) + 500);

}

// Simulate a series of updates to the index area
// while holding an exclusive lock
void doUpdates (FileChannel fc)

throws Exception

while (true) {
println (""trying for exclusive lock...");
FilleLock lock = fc.lock (INDEX_START,
INDEX_SIZE, false);
updatelndex (fc);
lock.release( );
println (“'<sleeping>");

Thread.sleep (rand.nextlnt (2000) + 500);

}

// Write new values to the index slots
private int idxval = 1;
private void updatelndex (FileChannel fc)

throws Exception

{
// "indexBuffer” is an int view of "buffer"
indexBuffer.clear( );
for (int i = 0; i < INDEX_COUNT; i++) {
idxval++;
println ("Updating index " + i + "=" + idxval);
indexBuffer.put (idxval);
// Pretend that this is really hard work
Thread.sleep (500);
¥
// leaves position and limit correct for whole buffer
buffer.clear( );
fc.write (buffer, INDEX_START);
}
/)
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private int lastLineLen = 0;
// Specialized println that repaints the current line
private void println (String msg)
{
System.out.print ("'\r ");
System.out.print (msg);
for (int i = msg.length( ); i < lastLinelen; i++) {
System.out.print (" ");
¥
System.out.print ('\r');
System.out.flush( );

lastLineLen = msg.length( );

1 3-3 FLEEB A o B 5T

DA AR B 2 7 I AT 45 I try/catch/Final ly KRB &, EERE OIS
(1 SR ARE H 1 AN LK 4 B

3.4 ANTFRRGTCH

HrtIFileChannel B2t T — AN 44 Amap( ) 7572, %77 1L AT DAAE—ANTIF 19 SO R — AN ik
1 )ByteBuffer 2 [ g 32 — AN BRI N AFBURT B —F A S IA90 7 A4 =& AR SO DL AT
o [R AN AEAE B o #EFileChannel F i Fmap( )75 23 B3 — AN B RAR SO SCRE I R 401 9 A7 e dft
(virtual memory mapping) FF7EHHEE UL A A7 23 [H) #F i 3 46 — > MappedByteBufferxf % (2 WL 1-
6) .

FHmap( ) 77721 4] ) MappedByteBuffer it 5 (47 9 7E 2 £ 7 IR — AN T WA b X, R
ATz G B O AR R R B — AN SO . T P get( ) 72 INRERE SRS,
P R WOZ S B AT N 2, B RO e 57 2 5 SO Tl — AN IR R T AE . 8 SR
& B HIBEE R O BOU R B N AR 58— FE 0. ARSI, o e i) 22 i X S —A
put( )2 SEFT G A BRSSO BB ZSCHER S AR, IF B & SO FiZ sk
At 5] 523 L W] LI

BT AT B [ — AN SO A USRS S s 2, H & bl A 1) R
o RINAFEEMAMKI RGO, SRR . FEERE, BEREREMNET LA
AT A7 TT (memory page) . IXEETUEF KRG NAEREAAN, FrUAA S FEJavaks SLHL P A7 HE
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(memory heap) -

—HAWAETREARAER ONEERE EAr3ER)  EatRE LA S A AR RE {3k 52 7 e U i T AN 7
SR R Gen @ RIROEE . AR 52 5] DL A 75 43025 5| FH BCE T 0 2 1) BRI 25 A A
SCAFRER A RS AL 32 2 AR 22 o A0 R [RTI 45 5 SCPF AU SR DR S B X3RN 1) 3 55 B 1k, AR
TR RE 1A 1) A A7 SRS 22 DX ] AT AR AR S A 1

N HAEBATRE — T W5 ] A A A -

public abstract class FileChannel
extends AbstractChannel

implements ByteChannel, GatheringByteChannel, ScatteringByteChannel

// This is a partial APl listing
public abstract MappedByteBuffer map (MapMode mode, long position,long size)
public static class MapMode
{
public static final MapMode READ_ONLY
public static final MapMode READ_WRITE

public static final MapMode PRIVATE

ATLVEE], HA—Fmap() 72RO — NS B S 40Emode, positionflisize. S5
positionfiisizelrllock( ) FiERIX AN SEE—FER) (ERTHIPETFHOATHL) o AT LAY
##—~MappedByteBuffer KRR —N U A EAFIE L. B0, ZERU 100 £ 299 (R
299) FrEMT, v LMER T AR

buffer = fileChannel .map (FileChannel .MapMode.READ ONLY, 100, 200);

G0 R HE A SO A -

buffer = FfileChannel .map(FileChannel .MapMode.READ_ONLY, 0, fileChannel.size());

5O TS BN — R, WU SO RO FEAS LB I SO B SERR R /N o SR sk — AN
SCAF RN, SO R DTSR K/ RIS S size S 5L B M {E 2
Integer MAX_VALUE, C/FR/NFAMESIZAKEIET 2.1GB. BPAEHRE R 192 — A H e ss,
map( )77 72:tH 2 Sk FEMO H K 2 201 0 R #2  H — S OException 54, RN R JE HISCAEAN RE
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BB ZAT MR Z TR B SO 2 I AT 9 e — B . TR TS % 3.3.1 1.

FileChannel2&5E X 7 AR ML B &, HA2 A — AN 2R 22 4 e i AR Bl K 2 X
Lo i, IXEEH B2 FileChannel N8 LI — AN EESE Cinner class) FIUBRASTEL, BATW LLES
PRI WG A8, AN ] LAG A — N A AL E AR R e AT

()RR SO AR, SCPF S T DL T 5 B R e i o BT P A S A X
MapMode .READ_ONLYfiilMapMode .READ_WRITER: X AR R, ‘B8R E A E3REUKMET H
BLIE A& FO VB CR IR ) SO o 15 SR AR S B 0 32 1 1 Fmap () 77 ¥ [ FileChanne i 5 1 7 [ A FR
FITRR Ao 2 R A DA B AR FT T A T 48 4015 sk MapMode .READ_WRITE# 3L, F-4map() )y
L2l —~NonWritableChannelException 2 % ;. W SRS 7E —ANBEA SR (1@ 18 iR
MapMode .READ_ONLYML§ #5358, 4 %7~ ENonReadableChannelException ¥ . AN 7E LA
read/write A PR T T 3@ 18 _FiE K —-"MapMode .READ _ONLY ML 412 f 47 11) . MappedByteBuffer X}
SRR AT DLIE ke 1 FisReadOnly( ) 77 VSRR 25

= MiziMapMode . PRIVATER /R G AR E— NS 045 U1 (copy-on-write) UL . IXERE
il i put( ) A E T AT AT IS O 2 T 80 A — AN RE B U19F Hazds DR gdE R G
MappedByteBuffer K45 7] LLFE # o iZid FEAN 208 IR SR AT IE S, 17 H.— HLZZ i X it DAz 3%
WEEBNE (garbage collected) , HSEAE X F k. A S # VLR W] LART 1ERE U312
oG A b 20 PAreadiwrite AR SR FT FF S LA - MapMode - PRIVATERU . HAEIXFE, R [AIf)
MappedByteBuffer X} 54" g 5t Vi Fput( ) 7772

B NIX —H ARG WP KRG, DAE—NERRAE U — AN BRI 2 B R 400 b il ]
(virtual address spaces) . 14 5 i} 45 DUn] DL Ao VA FE AN b FE e 2 9 A7 U B BB A T () — s
PRk LEAB AT . TEACIRE] — SCAF 2 A B I A A F 3 4R, X HREIREBRIERGN
FE) o AU 2 A MappedByteBuffer i G i 3 HAFANWLG # /&MapMode . PRIVATE
o IBAIX M ST 7 A 2528 T AR BT e 3

% PE{f FAMapMode . PRIVATER AN 2 33U 1 52 1 X B A Bdid FoAth 75 =00 ST i i &
Be RSO REA X 8 UE A FIMapMode . PRIVATERE R 1 22 i X #FRE et ke, B ARi% 28 b
X E&Ee 7 3 BRI AN X R —E R RR I, AR RGN T T
[E—NEEHE DU 2 X B IR Fput( ) VAR, SZ RS DT pds DL, 85 B8 chost 23 B 211i%3% D
oo FAR A DU RN T ARSI, AN i 5 S A JE SO R G DU R /NS — R SR 4%
MRS FEATUHHAB G, BB T 2 s gt B it SO AR A B I 2. — BLEANTTA
NEEAETEE U, 2 e s DU, FE BB AR v X 8 B T iE ek, il 3-5 1)
RIGARE TR —1T 4,

TR R R U unmap( ) 7ik. MR, — M — BN R R A L, BE

MappedByteBuffersf G4 it LA b ISR SNPE 1k RIBIAS —FERZ, WU 92 b XA 465 2181 e
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TR IEE o QPR OCIE Y FileChannel N2 RIS, R B30 82 1vh XN RA B A 2 B ML
NIO T THITATT 2 It DAHZ A (1) ke 58 A R Dy 24 5 PG I A R Bl S 2 5 e 22 4 e @, 1T AR % 22 4 1)
N 2 U BE ), SR AR S T BT — RS A A BRI G, A AT U P 5]
(phantom references, 2 Jiljava.lang.ref.PhantomReference) F1—~cleanupZif. ANt 1 75 2 MK
RGP HAAR o

MemoryMappedBuffer FL1% 5 B E FIT RIR AOTARE SCAF o A SRR SR 280N SO AR S5 40 BT 3t
RPEAERAT Y CARBEARRIAT R IR T HRAE RGNS R SEH)) - MemoryMappedBuffer £ [t
SERIRAN, AL E A (SO AR SRR . FAARYL, SRS R SO KNI T, A%
XA B A N AT BETCVE VT 1), HOREIR (AT E SRR s I R & 7 8. R
A7 BRI S AR ] 52 Ho A 2 R BRA N B BERE P HIX — s, TH 55 /N DX o

JiT 47 ffiMappedByteBufferit R A S L1, X EMREEA 1S H I N AF 2867 T Java g UL Y 77
HEZ 4N OF Al e A 2 BARJava B NLI AAF ST, AR THRIE R SR N AR

[XyMappedByteBufferstt & ByteBuffers, Jiff LLfg % 4 % i SocketChannel 2 Zi# i ¥y read( )5k
write( ) A 0L S B0 25 4 W ST 4D SO BROM B B S ) S s BB UM - i P 45 & scatter/gather, B
2 A G DXRRE WS SO N R A R SRR 5 1o 1) 3-4 2 DAk 5 sUS HT TPIEI
(100 3.4.1 FT KRR — A& S B 4 3 B8 M At 388 1 TS ECE I 1) 5 N s g =X

FIPAE RN IE, BATCE TS T Wbt 22 b X [ At 22 XAH R 4 i, Xt RIS S SR E
). AidMappedByteBufferid i@ X 7 JL/ANE A 1 J7 %

public abstract class MappedByteBuffer

extends ByteBuffer

// This is a partial APl listing
public final MappedByteBuffer load( )
public final boolean isLoaded( )

public final MappedByteBuffer force( )

BN A AR B A AFH 2 5, SO B8 5 A 2 D AR B R A A (XL
RTIERGD o ZEFERBITI A SUFegoesn, e — PR eld, =ik
B S5 ] LU IX AN SR Vs ] SCAFEE . T U G2 X, B UL A7 R R AR ) 7 ok
FESCAF AR X B B e R o XA DU I B A I R 7R e I 8], DR SO ot 1 B )
A7 7 B IR R DT 1] JEsedy T, T B AR E T A DR S8 A 77 ASE B fe /N 2
MIX YT SEIR o QERSCAF AT TR H RN AER, A BT R AU U7 1] — 2 T A7 R 22
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X —FET .

load( ) 77 A2 N SO MAE & A AE . IEWBRAESS — BRI, — AN AU 22
XN SISO R R A o RIS A1 3R AR R GE IR MR UL A1 2R 4 P DURAE 75 2285
SCAF AR X B B B WA . DR AE N AE T BUB R IR IE R TT2 5 I SEPr W AF 25 8], O HAEEAT
L HERAMIN 245+ el A8 T 1 He A 9 A7 0

FE— AR 22 X Hload( ) 77k & — MU s iAE, BV E S SECRE M TTRA
(page-in) , FARECE R T SO Al B X SRR R/ SRT7T,  load( ) /7123 [8] 3 AN RE ORIIE ST
it & A NAE, XA TERTHEIAAN (demand paging) fEzZNASN . HARGE B4R FE LK &
MAZER, REEZRARE: BERG. RS, o HlavalBWNLNAE, &R Javam AL Az,
PR SCER AR SL IS AR AE SR . i/ O load( ) 7iE, BERRES SBUEAAE ISR . 1Z7ER
FEAE R IR AT IO L5, DU S 2D )3 AT DU AT BER PR

X T AR BRI F-S2A 15 1] (near-realtime access) FIFE/F, MRV Eat2WmE. HA1ED
fE, PREDIEATMIE W IE N, AEER, ZERIESA TN . NI 285K
EMHRZZ AR ERW, XLEEP W22 Zdavai NEH . IDK 1.4 BINIOF A i
H—ANTT DL T [ E B N AE B IOAPL, R — R R G0 SRR

T RZEREF, Rl AR s A F XS (event-driven) RIFEFFTIF, 3R ATINEC
PHEAE TR AR o AESERRYS I 70 TR AT 42 A R . AR AR R GRS 75 2R A
N VUG AT 8 R KA T ZERONE . RITTUMECEE AW (SR AR B, IR 2 Jd 1O
EE. BIERGCAH —MERNNFERRS T, ik ERE &SRt T

FATAT L L 1 F isLoaded( ) 75 V2K FI W — MRS SO R I e W IENAE T IR
RIEtruefd, MAMRKMEARIEMET S X HD7 I SERR D BE IRA R A IER . AL, XWRARE
TRAERT . [FIFEH, R (el Fal sel JFAN — & Bk Ui i G2k DORHAR S B0 200 F R e W BE N A7
isLoaded( ) /¥ IR (B R 2 —NE7R, T RIRIER RO PR . R R RS ARISAT R
ENASTESE R ER, AR BRI 2 B 4 B 4 A WS D FRDIR 2 AN T RE AT

- EARHS FR A ) R — A 7 i force( ) [A]FileChannel 25 1 ) 7] 42 772 AHBL (S0, 3.3.1 ) 1%
T3 SR B SR 2 i X PR B SO FH B R ARG B A4 L. 24 FiMappedByteBuffer i Gk 55—
NSO, 1R % 2 {8 F MappedByteBuffer.force( ) i 3EFileChannel.force( ), A 9iEiE X % nl AT
A 308 I RS S XA PR SC AR ) 4 RE .- MappedByteBuffer i3t A /A BT S 7o 3t (i T——
BE a2 SRR . EERE, JEAM SO RSt A FE 2 MappedByteBuffer.force( ) /7%, 1E
e 2 Xt FileChannel.force( ) HiE A M, fEIXHE (033179 .

1 SR L DAIMapMode . READ_ONLYEMAP_MODE . PRIVATER: 0 71, A4 1 Hforce( )77

FRARAEMER, FOKIEA S LR Z MBI (ERRX R R B TR
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package com.ronsoft.books.nio.channels;

import java.nio.ByteBuffer;

import java.nio.MappedByteBuffer;

import java.nio.channels.FileChannel;

import java.nio.channels.FileChannel _.MapMode;

import java.nio.channels.GatheringByteChannel;

import java.io.FilelnputStream;

import java.io.FileOutputStream;

import java.io.lOException;

import java.net.URLConnection;

[

* Dummy HTTP server using MappedByteBuffers.

* Given a filename on the command line, pretend to be

* a web server and generate an HTTP response containing
* the file content preceded by appropriate headers. The

* data is sent with a gathering write.

* @author Ron Hitchens (ron@ronsoft.com)
*/
public class MappedHttp
{
private static final String OUTPUT_FILE = "MappedHttp.out";
private static final String LINE_SEP = "\r\n";
private static final String SERVER_ID = "Server: Ronsoft Dummy Server";
private static final String HTTP_HDR =
"HTTP/1.0 200 OK"™ + LINE_SEP + SERVER_ID + LINE_SEP;
private static final String HTTP_404_HDR =
"HTTP/1.0 404 Not Found"™ + LINE_SEP + SERVER_ID + LINE_SEP;
private static final String MSG_404 = "Could not open file: ";
public static void main (String [] argv)

throws Exception

if (argv.length < 1) {
System.err.println (""Usage: filename™);

return;
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String file = argv [0];

ByteBuffer header = ByteBuffer.wrap (bytes (HTTP_HDR));
ByteBuffer dynhdrs = ByteBuffer.allocate (128);
ByteBuffer [] gather = { header, dynhdrs, null };

String contentType = "unknown/unknown";

long contentLength

try {
FilelnputStream fis = new FilelnputStream (file);

_1;

FileChannel fc = fis.getChannel( );
MappedByteBuffer filedata =
fc.map (MapMode.READ_ONLY, 0, fc.size( ));

gather [2] = filedata;

contentLength = fc.size( );

contentType = URLConnection.guessContentTypeFromName (file);
} catch (10Exception e) {

// File could not be opened; report problem

ByteBuffer buf = ByteBuffer.allocate (128);

String msg = MSG_404 + e + LINE_SEP;

buf.put (bytes (msg));

buf.flip( );

// Use the HTTP error response

gather [O]

ByteBuffer.wrap (bytes (HTTP_404_HDR));

gather [2] buf;

contentLength = msg.length( );

contentType = "text/plain”;
¥
StringBuffer sb = new StringBuffer( );
sb.append (“'Content-Length: " + contentlLength);
sb.append (LINE_SEP);
sb.append (“'Content-Type: ") .append (contentType);
sb.append (LINE_SEP).append (LINE_SEP);
dynhdrs.put (bytes (sb.toString( )));
dynhdrs.flip( );
FileOutputStream fos = new FileOutputStream (OUTPUT_FILE);
FileChannel out = fos.getChannel( );
// All the buffers have been prepared; write "em out
whille (out.write (gather) > 0) {

// Empty body; loop until all buffers are empty
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}

out.close( );
System.out.printin (“output written to " + OUTPUT_FILE);
}
// Convert a string to its constituent bytes
// from the ASCII character set
private static byte [] bytes (String string)

throws Exception

return (string.getBytes ("'US-ASCII'™));

il 3-4 {58 F WS SO Allgathering B4/ E R EHTTPE &

il 3-5 1 RE T P A S I A2 B HLARCR T, Bl ARSI R T S R DU W] TS
] (page-oriented) (). 47£{# FIMAP_MODE . PRIVATER R il 2 ffiMappedByteBuffersi % - i
Fput() 7 ik m 51 K BB, o 2R R — AN 2R T HE UL X A R4S DU s i A b BE 2,
T AT G2 [X 432 R 1 Al oxoh JER TS X S o SR, kT ol e 55 SO SHL At [X 3 1) B 4038 A2 AT A
BRI,

package com.ronsoft_books.nio.channels;

import java.nio.ByteBuffer;

import java.nio.MappedByteBuffer;

import java.nio.channels_FileChannel;

import java.io.File;

import java.io.RandomAccessFile;

[

* Test behavior of Memory mapped buffer types. Create a file, write
* some data to it, then create three different types of mappings

* to it. Observe the effects of changes through the buffer APIs

* and updating the file directly. The data spans page boundaries

* to illustrate the page-oriented nature of Copy-On-Write mappings.
*

* @author Ron Hitchens (ron@ronsoft.com)

*/

public class MapFile

{

public static void main (String [] argv)
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throws Exception

// Create a temp file and get a channel connected to it
File tempFile = File.createTempFile (“"mmaptest', null);
RandomAccessFile file = new RandomAccessFile (tempFile, "rw'™);
FileChannel channel = file.getChannel( );
ByteBuffer temp = ByteBuffer.allocate (100);
// Put something in the file, starting at location 0O
temp.put ("This is the file content".getBytes( ));
temp.flip( );
channel .write (temp, 0);
// Put something else in the file, starting at location 8192.
// 8192 is 8 KB, almost certainly a different memory/FS page.
// This may cause a file hole, depending on the
// Tilesystem page size.
temp.clear( );
temp.put ("This is more file content".getBytes( ));
temp.flip( );
channel .write (temp, 8192);
// Create three types of mappings to the same file
MappedByteBuffer ro = channel._map (
FileChannel .MapMode .READ_ONLY, 0, channel.size( ));
MappedByteBuffer rw = channel.map (
FileChannel .MapMode .READ_WRITE, 0, channel.size( ));
MappedByteBuffer cow = channel.map (
FileChannel .MapMode.PRIVATE, 0, channel.size( ));
// the buffer states before any modifications
System.out.printin ("'Begin'™);
showBuffers (ro, rw, cow);
// Modify the copy-on-write buffer
cow.position (8);
cow.put (""COW".getBytes( ));
System.out.printin (“'Change to COW buffer'™);
showBuffers (ro, rw, cow);
// Modify the read/write buffer
rw.position (9);
rw.put (" R/W "_getBytes( ));

rw.position (8194);



rw.put (" R/W "_getBytes( ));
rw.force( );
System.out.printin (“'Change to R/W buffer'™);
showBuffers (ro, rw, cow);
// Write to the file through the channel; hit both pages
temp.clear( );
temp.put ("Channel write ".getBytes( ));
temp.flip( );
channel .write (temp, 0);
temp.rewind( );
channel .write (temp, 8202);
System.out.println ("Write on channel™);
showBuffers (ro, rw, cow);
// Modify the copy-on-write buffer again
cow.position (8207);
cow.put (" COwW2 "_getBytes( ));
System.out.println ("'Second change to COW buffer™);
showBuffers (ro, rw, cow);
// Modify the read/write buffer
rw.position (0);
rw.put (" R/W2 "_getBytes( ));
rw.position (8210);
rw.put (" R/W2 "_getBytes( ));
rw.force( );
System.out.println ("'Second change to R/W buffer'™);
showBuffers (ro, rw, cow);
// cleanup
channel .close( );
file.close( );
tempFile.delete( );
}
// Show the current content of the three buffers
public static void showBuffers (ByteBuffer ro, ByteBuffer rw,
ByteBuffer cow)

throws Exception

dumpBuffer ('R/0", ro);

dumpBuffer ('R/W", rw);
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dumpBuffer ('COW"™, cow);

System.out.printin (""");

}

// Dump buffer content, counting and skipping nulls

public static void dumpBuffer (String prefix, ByteBuffer buffer)

throws Exception

System.out.print (prefix + "

int nulls
int limit
for (int i = 0;

char c =

if (c ==

}

0;

buffer_limit( );
i++) {
(char) buffer.get (i);

i < limit;

*\u0000") {

nulls++;

continue;

if (hulls 1= 0) {

}

")

System.out.print ("|[" + nulls

+ "

nulls =

nulls]|™);
0;

System.out.print (c);

}

System.out.println (""');

%1 3-5 =FhSRR A AF MRS S X

DSt Tl iy Ak E

Begin
R/0: "This 1is
R/W: "This 1is
COW: *This is
Change to COW
R/0: "This 1is

R/W: "This is

the file
the file

the file

buffer
the file

the file

content| [8168
content| [8168

content| [8168

content| [8168

content| [8168

nulls]|This
nulls]|This
nulls]|This

nulls]|This
nulls]|This

more

more

more

more

more

file
file
file

file
file

content”
content”

content”

content”

content”
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COW: "This is COW file content]|[8168 nulls]|This is more file content”

Change to R/W buffer
R/0: "This is t R/W le content][8168 nulls]|Th R/W more file content”
R/W: "This is t R/W le content][8168 nulls]|Th R/W more file content”

COW: "This is COW file content]|[8168 nulls]|Th R/W more file content”

Write on channel
R/0: "Channel write le content][8168 nulls]|Th R/W moChannel write t~
R/W: "Channel write le content][8168 nulls]|Th R/W moChannel write t~

COW: "This is COW file content]|[8168 nulls]|Th R/W moChannel write t*

Second change to COW buffer

R/0: "Channel write le content][8168 nulls]|Th R/W moChannel write t~
R/W: "Channel write le content][8168 nulls]|Th R/W moChannel write t~
COW: "This is COW file content]|[8168 nulls]|Th R/W moChann COW2 te t*

Second change to R/W buffer
R/0: " R/W2 1 write le content][8168 nulls]|Th R/W moChannel R/W2 t*
R/W: * R/W2 1 write le content][8168 nulls]|Th R/W moChannel R/W2 t*

COW: "This is COW file content]|[8168 nulls]|Th R/W moChann COW2 te t*

3.4.1 Channel-to-Channelf&

1T 280 T B ML BRSO R AL W R 5 — Mz B, FileChannel 878N 1 — 640467
FERIE LA LR AR

public abstract class FileChannel
extends AbstractChannel

implements ByteChannel, GatheringByteChannel, ScatteringByteChannel

{
// This is a partial APl listing
public abstract long transferTo (long position, long count,
WritableByteChannel target)
public abstract long transferFrom (ReadableByteChannel src,
long position, long count)
}

transferTo( ) itransferFrom( )75 V% fo ViR —AMBTE S SO R 5 —MliE, A & 2dd —4
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R 2 X R AL G . R A FileChannel 5 A X AN J712:,  litchannel-to-channel % i idiE < —
WAEFileChannel. & ANRETEsocketiliE 2 [A] B AL A, Aidsocketid i SEH
WritabIeByteChanneIPF[] ReadableByteChannel4% 111, - PRIt SC 14 1 4 45 7] LA H transfer To( ) 772 A& fii4h —
A socketidid, B¢ A LA transferFrom( ) 77726 #E M —A~socketit i B % s B ) — N S0 .

L I3 7R 22 B 97 15 5/ FileChannel SEIBtpositioni . 13K i1 ¥clis 4 Mposition
SUARE IR BIF I, AT OB count B M. bR LI M2 b T PiE R, o]
fle b TSR I 715

W

X T A A RIE 2 — AN SO transferTo( ) 5%, m%mﬁtMn+awm%ﬁk?i#%
sizefH, fEAmafEX AR EZ b, Btk B i — R 2 U socketifiE, 4 2k
IEB\FI (send queue) ¥ T 2 JEfEHat vl ek, #HW%?&Mﬂ(wmmWwwEﬂﬁmﬁT
AN RIEATAEAE . 3, XF TtransferFrom() /775 W KiFEsrci 54—/ -FileChannel3f: H.&
SEEAFR, Motk R &l W RiEsreZ— N EFH %Esocketifis, WA Tkt TIA51
HHIEEE A SR (RTRER A B o BT MWEER LM AEm e, PHZERI P socketth 7] HE
ZPATE AR, KB THAE RS . VF 20 S AR SR A e A T S BT BA A o O MR AN 2 55
R TG SR I A A s # e A 0F-

AL, e WA RN AR AR, X ST VAR AT BB HY java.io. IOException 5 7

Channel-to-channel{# fi & AT LR L PGH ), Rl & 7R IR 1 1T R LR BEA ST RF IO . st
P R GEAT LA el i Y 23 (e A s e iy AT BRI B AR e . KRR L, Xk —
MERIIFE (Z W6 3-6) .

package com.ronsoft.books.nio.channels;

import java.nio.channels.FileChannel;

import java.nio.channels.WritableByteChannel;

import java.nio.channels.Channels;

import java.io.FilelnputStream;

[

* Test channel transfer. This is a very simplistic concatenation
* program. It takes a list of file names as arguments, opens each
* in turn and transfers (copies) their content to the given

* WritableByteChannel (in this case, stdout).

*

* Created April 2002

* @author Ron Hitchens (ron@ronsoft.com)

*/

public class ChannelTransfer
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public static void main (String [] argv)

throws Exception

{
if (argv.length == 0) {
System.err.println ("Usage: filename ...");
return;
¥
catFiles (Channels.newChannel (System.out), argv);
}

// Concatenate the content of each of the named files to

// the given channel. A very dumb version of "cat”.

private static void catFiles (WritableByteChannel target,
String [] files)

throws Exception

{
for (int i = 0; i < files.length; i++) {
FilelnputStream fis = new FilelnputStream (files [i]);
FileChannel channel = fis.getChannel( );
channel .transferTo (0, channel.size( ), target);
channel .close( );
fis.close( );
¥
}
¥
{51l 3-6 i 1 I A A% FrdE AT SO SS
3.5 Socketifi&

BUELERRATIOR A SR 2% B 45 7 B IE S . Socketif I A5 SCAFIBIE AR FURFIE .

W H)socketit i 2 AT LB AT AR FH ZEAR O HZ AT e . XA AMERET] BLBGE KRR (ki 45
M5 e A AR AR EORHI TR R g . AN E R, H A A5 socketid i
fEfH—NERRER LB T, R CE B KEAAE R BT SO H ST A BETRINIOS, —A
BN AR T DU B R T 1)vE Blsocketi®E 1 H R A IR DHE 2 T RE A T Re 0 2%

M 3-9 i 41, FTA ffsocketifiE 2 (DatagramChannel. SocketChannel Fl1ServerSocketChannel)#
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k7 71 F java.nio.channels.spi i ffAbstractSelectableChannel . X k% B A TR LU —
“Selector it % K4 AT socketiE i k4% 5% (readiness selection) . EFRAIZ IR E IO AE S &
e,

Interiace
Champel

-Hhedaave i Gpen )
i e ()

: interlze intertace interface
: e (i Br Binlhanne
=i close +int i [Btedufier dst) it wwrite {Bytefiuffer srif
A R TR
v, chanmels. i AbstracHntermuptible hanned interace
vl clomsa )
+boclean i Dpen ()
SefectabieChanmel interfaie P Inleriace
Scattering Befehannel i} Gt
+ Sl tov Provider privider ) +harmg ned i eri) ahiby, et offaed, ind e} ; ; Hovig il |, -l"_\rr_-,.n.ﬂdh-hl.nl.\"-rg!b.l
-+t vakeps [ +hamg e Fer(] hts) 12| Hongmike i T arcs)
+hualedn Ragtiterd () .
+Selectionkiey by (elector sal] ﬂ. & P ﬂ- ﬂ
+ Safectipnbiey ragterer (Tefectan el ntogs, (et am O e H H
+ielexlionkey negister Sebetor vl int ops) ER] P H H
+StectobieChananed mofoareitachg ook Mook}
oot fiocking (1
+kgat Mockinglogk [)

T

Jova.még.channels i AbstractSeleciable (hammel

+3akeciorPrmider provider ()

+boolean isRegistered (|

+3alectiontiey keyFor {Selecior sal}
+‘Sel-'vt1mhvrm;|slvr|5:elvclmnsd intops, Object atty
Hheolean isBloding (1

+ilbject blodkinglock )

+hale uble(hannel-:unﬁgureﬂnchnq-.hn:lun block]

Ak:

y P 1E |ii

Serveriockerlanmel DatagramCramned SocketChammel
+harsertacketChannel open ) +Datagram{Fannel open ( +5ervarsackathanme| open
-+irit valid Dgr ) +ink vald {ps () +herreriacke it hane| open sodeetid dres remote)
+ Vi ST ki (1 +{taqramiocme! Jooker |) Finl wadid O [
+hviTianos! ecepr ) +hocdean islovreced [ 1 Souket soxiel
+{hategran e connac (SocketAddres emote) honsbein iovingeted )
& DatrgramalTuvie! fionngcl) Daaleny o eciomPemding )
+ SarckelAddress o (Bvteulter dull oo ot [Sackeddedress semos!
win gem e Baller s, Socketddeens farger) +hoalean fndifiConnect]
wind rend (Btefuller o) ) it e {BteBuifer ot
vy e yefiuffer (] s, e offsef ind iy oo reod | ferf'nmmrar'.f.ne{m.@l;uﬁl
wlomg mad [EyteButler]] dsts] +horg read {EyteButier]] dsts)
+intwrite (Bpteduffersrg) -+intwite (Eytefuffer i)
iy wemite | Eptedufier(] s dnf offset, ind derg i) -l weie e ] sres, inf offest, int fengufi)
+long write (ByteBuffar ss) +hora] write [EyteBuffir] sees)

P 3-9 socketiBiE I Z KL

i# 7 & DatagramChannel #l1SocketChannel SZHIL5E X5 A1 5 Th g 42 1117 ServerSocketChannel A~ 52
B, ServerSocketChannel it 7 Wi W A% N\ 1% 2 A1 LB I SocketChannel X 4, ‘&A% B WAL S %L
o
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FERATEARS 10 5F—MhsocketiliE /T, 1EM1% T fiisocketHlsocketidl il [A] (I IC 5. L HIH &
A EIE, W N EEIOMRS FE IR M SRS BT A socket Tl & KAE
RSS2 5 B ) socketid 18 2 A i socket AP, T java. netH B4 £E7E it socketid 18 #B vl LAk
REHHVERAEE LA .

4=fsocketiflii2 (DatagramChannel. SocketChannelfliServerSocketChannel) 7E4 245 4k i 4B
2 — X SEsockethf R o IX LR IRATFTAE IR H java. netf125 (Socket. ServerSocket#l!
DatagramSocket) , ‘eI &7 H LLIRFIIEE . X ZEsocket ] L i F socket( ) 777 I\ — ANl 1
FEREG. AN, X =AJjava. netZRILE A getChannel () 77725,

HAREFsocketiliE (fEjava.nio. channels@ﬁlﬂ) A — AR B java . nett socketXd
R, HIHAEFTE [FsocketdS A — N RBLIEE . WREHAMAES T (EELGI) alg 17—
Socket¥f % , bEJEK%%?%H?%El"JSocketChannerFHEEl"JgetChanneI()75&4%E‘% FEnull,

Socketif i #5815 WU % IRV E ZRFTLA N I socket X % . socketf) 51k R U4 0 il iE
K EL T iR, {Hh LEiER ke e e AR N

3.5.1 EFHERN

SocketifiE 7] LATEAEFH ZERR A R 1847« X NFRIR ERAR TR BB B IR & . f£4Java socket
(1] BHL 2 14 o 54 28 A2 Javarfe > il A 4 M I e B B 20 2 — o AEFHZEIORVF 2 B, mitEREmfE T
LA

T — A socketil 1B B T-AEFH ZEAR A,  FRATEAKESE T A socketid i 21 A F HE LS
SelectableChannel. T THIF 77 VA5 A& % T 18 18 1 P ZE 45 5 1«

public abstract class SelectableChannel
extends AbstractChannel

implements Channel

{
// This is a partial APl listing
public abstract void configureBlocking (boolean block)
throws I10Exception;
public abstract boolean isBlocking( );
public abstract Object blockingLock( );
}

4 iEFE (readiness selection) & —F AT DL K& HIEE FINLH], %0 ] LA Br@ IE 2 5
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BIFHAT A BARERIE, WiEes . JEFHZEVOM AR FR It 2 BB AHE N, St IE 24 BE H ZE R 5
AIAP AL E 75 SelectableChannel#E 2 25 A e SCIJER IR, SelectableChannel ) 45 AP PR 7E 58 PU 2

it

WEEBE R B — N EE A P ZE R R IR L r), R E HconfigureBlocking( ) /774 RI T, %
S HUE Ntrue WO PHZER R, S8 Afalsel v AP ZER R . B, wixafiip &)
LI I 1 FHisBlocking () 77725k I it 3> socketid i =4 1if b T WA AR =X

SocketChannel sc = SocketChannel.open( );

sc.configureBlocking (false); // nonblocking

if (! sc.isBlocking()) {

doSomething (cs);

EBH FE socketit ¥ I\ Ay M 45 i i FH 1K), R e AT [ I 45 AR 22 socketi @l iE AR 14 025 5 . {H
52, 767 P I — AL B SR socke UL th AT A5 AR MY, M, {25h-JE SEsocketil
i, GUIFEF I AEETH i sRkIfF RN 4 5 — A s E MRS el . ERZEF B, JEil
FERTH A FI

R A, FRAT 2 T E P 1k socketim i (1) FH ZE AL 0BE B . APIH A —MblockingLock( ) 7772,
E IR E — AN HEE B R G o 3R (5]  S E E S i BE ZE AR U A A . R
A X G AN R 2R R A A T G I PR ZERE R i S B FH [R5 () dava B i SR B ), AN T3
II7E 3.3 4l iflock( ) 7772 o X TR AEPAT ARG 1) S B8 43 Ik socketit 1 ) BH 28 15 XA 2> 1K
A DA S AEASSEM HAR 2R I A2 T 2 I 3 B ZE A AR B, XA Tk e R 77 8 Y

Socket socket = null;

Object lockObj = serverChannel .blockinglLock( );

// have a handle to the lock object, but haven™t locked it yet
// may block here until lock is acquired

synchronize (lockObj)

{
// This thread now owns the lock; mode can"t be changed
boolean prevState = serverChannel.isBlocking( );
serverChannel .configureBlocking (false);
socket = serverChannel .accept( );
serverChannel .configureBlocking (prevState);

¥
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// lock is now released, mode is allowed to change
if (socket '= null) {

doSomethingWithTheSocket (socket);

3.5.2 ServerSocketChannel

IR AT M I 157 1) ServerSocketChannel Sl 146 % socketil & 25 (K118 . LR 2
ServerSocketChannel [#] 52 ¥ AP :

public abstract class ServerSocketChannel

extends AbstractSelectableChannel

{
public static ServerSocketChannel open( ) throws I0Exception
public abstract ServerSocket socket( );
public abstract ServerSocket accept( ) throws I0Exception;
public final int validOps( )

}

ServerSocketChannel & — /N3 Tl 1 fIsocket MW 25 . & [FIFAT1 BT 24 2R ffjava.net.ServerSocketi
ITHIFIZEART S, Adesbm 7@iEiE X, FtgeEIppHEAE T ET.

F# A open( ) 1) 5808 — AN ServerSocketChannel X %, K43k [l [ — AN R4 2 1
java.net.ServerSocket S HX fFIiEIE . %%} 45 ServerSocket i] LA i 7E 3% [1] ) ServerSocketChannel i
socket( ) 7715 RIREL . 1 AServerSocketChannel (5 S5 4445 il 2 ) Server Socket ) G 4k it 88 3 S5 H o
X Hesocket Ik [ Socketlmpl B 1R A3 18 o 18 18 AN BE 1 Jf 25 77 B = 1 socket % S 4M I

EE{ﬂ:ServerSocketChanneI‘&ﬁbind( Vi, DRI A E H 6 25 (1) socket FF 48 FH B >R 48 e 21— 4
Ui T ATF AR WA 4 . JRATT A2 A FH 6 2% Server Socket i AP IRARFE 75 52 15 B HoAh I socketiZ 17 .

ServerSocketChannel ssc = ServerSocketChannel .open( );
ServerSocket serverSocket = ssc.socket( );
// Listen on port 1234

serverSocket_bind (new InetSocketAddress (1234));

[A] & (I x) 254K java.net.ServerSocket—#4¥, ServerSocketChannelth faccept( ) /7. — HIEGIE T
—ServerSocketChannel 3 Fi X} %5socket4 & 1 e, SRJE AT LAZE o — 4> E i faccept(). Wik
& 1k B AE ServerSocket I Faccept( ) 715, 4B 2 AT AR I ServerSocket R I —HFE AT A= i

100



JEPHZE IR [Al—Mjava.net.Socketx ] % . W1 AR #E 1L FE 7E ServerSocketChannel L i Faccept( ) 7774 U £ ik
[1ISocketChannelZE B HIXT &, IR BIFINT REEWAEIRFHZER K FiEiT. BRRACERF IR EH
#% (security manager) , PFIER BT FHEPAT A R ) 2 Ak

WER DVAEFH ZERE A, MG 18 NEHRAESE 171, ServerSocketChannel.accept( )2 37 Rl
EInul . TF A I RS 75 22 17 AN B ZE (1 RE 0 S T A ZE P R BRI T R 2 M. w8 1kt R L A5
FISEI. FRATTAT LA — AN IR B8 LR M —1~ServerSocketChanne 5 52 A SE LT & B2 2k 1 5
AR ThEe. B 3-7 s T Wi — MR ZE Maccept () i:

package com.ronsoft.books.nio.channels;

import java.nio.ByteBuffer;

import java.nio.channels.ServerSocketChannel;

import java.nio.channels.SocketChannel;

import java.net.InetSocketAddress;

[

* Test nonblocking accept( ) using ServerSocketChannel.

* Start this program, then "telnet localhost 1234" to

* connect to it.

*

* @author Ron Hitchens (ron@ronsoft.com)

*/

public class ChannelAccept

{
public static final String GREETING = ""Hello I must be going.\r\n";
public static void main (String [] argv)

throws Exception

int port = 1234; // default
if (argv.length > 0) {

port = Integer.parselnt (argv [0]);
¥
ByteBuffer buffer = ByteBuffer.wrap (GREETING.getBytes( ));
ServerSocketChannel ssc = ServerSocketChannel .open( );
ssc.socket( ).bind (new InetSocketAddress (port));
ssc.configureBlocking (false);
whille (true) {

System.out.println ("Waiting for connections');

SocketChannel sc = ssc.accept( );
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if (sc == null) {
// no connections, snooze a while
Thread.sleep (2000);
} else {
System.out.println (“"Incoming connection from: "
+ sc.socket() .getRemoteSocketAddress( ));
buffer.rewind( );
sc.write (buffer);

sc.close( );

151 3-7 1 FH ServerSocketChannel (3£ FH ZEaccept( ) 77 %

T 4 e — A5 ivalidOps ()2 [ a1, kT ikdeds, RO YRS
T LAVEAR I 18 I B2/ 4 FlvalidOps( ) 77 2.

3.5.3 SocketChannel
N TR JT 44 % > SocketChannel, & 421 FH £ £ ff)socketim i 2 .

public abstract class SocketChannel
extends AbstractSelectableChannel

implements ByteChannel, ScatteringByteChannel, GatheringByteChannel

// This is a partial APl listing

public static SocketChannel open( ) throws I10Exception
public static SocketChannel open (InetSocketAddress remote)
throws I0Exception

public abstract Socket socket( );

public abstract boolean connect (SocketAddress remote)
throws I0Exception;

public abstract boolean isConnectionPending( );

public abstract boolean finishConnect( ) throws I0Exception;
public abstract boolean isConnected( );

public final int validOps( )
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SocketHISocketChannel 3 & st sl A7 ML IER:, RULT-IRA TR 2450 35 Z [ TCP/IPM
25345 . SocketChanneldi8 25 7 sy A S [F] — AN W T IR 45 28 (345 . ELBESR T, B A el 5o
I H R e N k320, (W T-ServerSocketChannel, H1- T+ & $validOps( ) 751, FoA ¥4
VU EAS A B AT TG . 38 (M read/write J7 i R ZE LA Y, FEIEIES % 3.1.2 715, )

£:1~SocketChannel X} % A1) 2 i #6542 [7] — N X 25 A java.net. Socket X % B3 BX ) . B8 A Ffopen( ) /7 v2:
A LB —ANHi i SocketChannel s %, 1 787 £ 22 i) SocketChannel I 1 F socket( ) 77 v EI 0] & Xt
S ff)Sockethf 4 ;  fEi%Socket i FlgetChannel( )51 U A& i 1] £ 4] ) 36> SocketChannel .

3. BB ISockettf AN 2 Bk SocketChannelt %, e 1ffigetChannel( )

é HAREENSocketChannel Xt R AR 2= 61l @ — N A 25 ) Socket W %, et RAIA
FERRENULL,

%ﬁﬁ'JLEI’JSocketChanneliE?U?iﬂzeﬁi EREH) . {E—AN R EREHISocketChannel it % _E 24—
I/OT;{%{’EAjBLﬁlNotYetConnectedExceptlon o FRATTAT LLIE I 75 383 T B B H connect( ) VA BLTE
T8 18 I [ Sockettf %Llﬂﬁﬁconnect()§I€«iﬂZsocketL B, — H—/socketiliE gidisE, TR
FRERRIRSE R . BT USRI AR 2R L isConnected( ) /7322 5k Ml B> SocketChannel 24 Hif
A OEE.

25— FhaHF InetSocketAddressZ HUE 2 [ open( ) /& (IR [B] 2 BT HEAT L KB FE . X EARHY

SocketChannel socketChannel =

SocketChannel .open (new InetSocketAddress (‘'somehost™, somePort));

ST T X B

SocketChannel socketChannel = SocketChannel.open( );

socketChannel .connect (new InetSocketAddress (‘'somehost’, somePort));

U SR 4Gk Al AL g2 AT I —— @i 7E X 25 Socket X % L i F connect( ) vk, ARAfE4E
PR TR SRS Tt o 2R FRAE FE B 37 07 BRI o A 2 R RO DR BEL2E o o SR fs ik 2 1 A Sl e
B FHconnect( ) 77 vk i LB HamE AL T RHZER S (BRARED) |, B4 &R FESLbR b2
—FE.

7ESocketChannel | #¢44 —Ficonnect( ) 7774 1T LAk #&Fe e I (timeout) fH, 4connect()777%
7E AR BHZEAE T 9 18 H I SocketChannelFg i - & 18z BRENHE SR HbE 1) 252 1 H 7RI IR [BIE
WHIREE R true, WHEEIHIEY T CXrlReRAMIRRIER) o mSEEARE LRI,
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connect( ) 77143k Bl Fal se H. Ik k42 3% e S id 7

THI M) 37 1) T socket i S HRIRAS 75 H— @ BB 8], BN M R G0 A WA AT A 06 DA
AT YEdiisocket BT 7 FIARASAS B o BS BRI BB E L B iR R A Rl FERT o AR WA
SocketChannel E 2475 1E H— AN JE R IERE, isConnectPending( ) /72t 2 ik [Bl truefd

i FifinishConnect( ) 77V R SE BUE RIS AR, &7 AT I il o] DLz b AT A« RandE—
A EBH ZE R R A SocketChannel Xt 4 I i finishConnect( ) /7%, ¥ Al RE L R A5 2 —:

b

connect( ) 77 MR . A840K 7= NoConnectionPendingException 7

BRSO IEERT, MARTEMR. IatthaffiiakaA, finishConnect( )74 AR ]
falsefd.

7E AR BH ZE 4 N U H connect( ) /7952 J5,  SocketChannel Sk Y # [ 1 PHZEAE . B4 40
AWERE, HHSE S BER RS8R, finishConnect( )77 B2 ik [Fltrue
fH.

FERIVR A F connect( ) 8% #x 5 — VXA Fl finishConnect( )2 J&, #E#E#E TR CL %M. A
SocketChannel X G [ A 1R 2545 4 58 37 21 CLEBIR A, finishConnect( ) 777231k [al true
8, #RJ5SocketChannel % st v] LAKE F RAE s 1 .

EROLEY.. Mot a#ARE KA, finishConnect( ) k2R Al truefd .

TE AT A R IERE %5 (connection-pending) RZSEF, 48 H ] LA H finishConnect( )«

isConnectPendmg()EﬁlsConnected()ﬁ& — HOEE L FE R 58 B, isConnected( ) KR [Fl€rue

1A

InetSocketAddress addr = new InetSocketAddress (host, port);

SocketChannel sc = SocketChannel.open( );

sc.configureBlocking (false);

sc.connect (addr);

whille ( ! sc.finishConnect( )) {

doSomethingElse( );

}

doSomethingWithChannel (sc);

sc.close( );

191 3-8 & — BUAIRAE B b #E ) w] FARAS

package com.ronsoft.books.nio.channels;

import java.nio.channels.SocketChannel;

import java.net. InetSocketAddress;

/**

* Demonstrate asynchronous connection of a SocketChannel.
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* @author Ron Hitchens (ron@ronsoft.com)

*/

public class ConnectAsync

{

public static void main (String [] argv) throws Exception
{

String host = "localhost";

int port = 80;

if (argv.length == 2) {

host

argv [0];

port = Integer.parselnt (argv [1]);

¥

InetSocketAddress addr = new InetSocketAddress (host, port);
SocketChannel sc = SocketChannel.open( );
sc.configureBlocking (false);
System.out.printin ("initiating connection');
sc.connect (addr);

whille ( ! sc.finishConnect( )) {
doSomethingUseful ( );

¥

System.out.println (“'connection established);
// Do something with the connected socket

// The SocketChannel is still nonblocking
sc.close( );

¥

private static void doSomethingUseful( )

{

System.out.println ('doing something useless™);
¥

¥

1] 3-8 LI R R

R SRR R R, T4 U FfinishConnect( ) 77 ¥A 43 7= A —ANiE 2 24 7 1 57 DA

5 TR PR o S TE SR A i S % P R AN B B B A A
SIEFA R TT FALAFFATAT LGS — AN AT 58 W0 AR TR A T X R v ) W s T i AL R
DU Z b, FRATTRE 1 g 380 e (56 FH 6 58 A Rt G AT W O A2 7 D T P ST 2 S Wi 3T

Yavand
. B
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Socketif B ;& L RE 2 42 o IRV I T 75 R Ao 15 Bt R DR A U I ) 2 AN 2R AE, ASIAR it
15 R — DN E — N B T . W04, sockets & [ MR A T ARG S 1A B EATT AT A
DRUEAGE 171 AR IRy 2IA B TCVE AR 4e R 7 . AN RIE AR W %S — Psocket 5 A\ 1 20
/l\?—”ﬁffﬁ%l&%%ﬂ%ﬁﬁread()ﬁ?iﬁﬁﬂ‘iﬂ/‘%q&ﬁ? L 3 /N7 IR 17 DMk &t .

RAERL k2 ANABC A AR AN isocket i [A]— M43 9E — M AL

connect( )fifinishConnect( ) 72 & HARFEID I, Ff H A EH A — AR IEAE#T, (Efals
W AR 28, Rl IR ZER N . R ISR N IEH 58 M BORRER 52— M el 5 e 1E
AEHANEIE FRHZE, 15 HisConnected( ) iEMNR — FIEHLIRAS

3.5.4 DatagramChannel

% J5 —>socketifl i /& DatagramChannel . 1F #SocketChannel % N Socket, ServerSocketChannel
X} RiServerSocket, #;—->DatagramChannel} % A — /> LIk ) DatagramSocket} % . A~ i J5i iy 44
HERAEILIFAREH:  “DatagramSocketChannel” 2534 s 254, IR T
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public abstract class DatagramChannel
extends AbstractSelectableChannel

implements ByteChannel, ScatteringByteChannel, GatheringByteChannel

// This is a partial APl listing
public static DatagramChannel open( ) throws I0Exception
public abstract DatagramSocket socket( );
public abstract DatagramChannel connect (SocketAddress remote)
throws I10Exception;
public abstract boolean isConnected( );
public abstract DatagramChannel disconnect( ) throws I0Exception;
public abstract SocketAddress receive (ByteBuffer dst)
throws I10Exception;
public abstract int send (ByteBuffer src, SocketAddress target)
public abstract int read (ByteBuffer dst) throws I0Exception;
public abstract long read (ByteBuffer [] dsts) throws 10Exception;
public abstract long read (ByteBuffer [] dsts, int offset,

int length)
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throws I10Exception;
public abstract int write (ByteBuffer src) throws I0Exception;
public abstract long write(ByteBuffer[] srcs) throws I0Exception;
public abstract long write(ByteBuffer[] srcs, int offset,

int length)

throws I10Exception;

1 i DatagramChannel i #52 = F1 61 i HAhsocketil 18 /& — £ 1. 18 FH 8 A Hopen( ) 77 ik Bl g —
AH L. HrDatagramChannel 27 —ANa] LUE I I F socket( ) 5 2 3R B ) % 25 DatagramSocket
%o DatagramChannelXﬂL%EEEﬂ PA7E 4R ssds (RWr) Wl DAse % o CRIEH) o R EA
S G B TE ST T, IS A SE R SR E B i Btk S B dRE
DatagramChannel [ 4% 5& — /™ i #i it DatagramSocket& A1 4 X 5ill, - #& Ze4E X 25 socketxf & _FIAPI
LI

DatagramChannel channel = DatagramChannel.open( );
DatagramSocket socket = channel .socket( );

socket.bind (new InetSocketAddress (portNumber));

DatagramChannel& o4 . SRR (datagram) #2 —MEAE WL, A EET
1 B bk K AN At B P i B s 1 T . ST A socket AN [F],  DatagramChannel 7] PA % i
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il A A BRI S A ST Bk AR RE B (Rt .
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public abstract class DatagramChannel
extends AbstractSelectableChannel

implements ByteChannel, ScatteringByteChannel, GatheringByteChannel

// This is a partial API listing
public abstract SocketAddress receive (ByteBuffer dst)

throws I10Exception;
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public abstract int send (ByteBuffer src, SocketAddress target)

receive( ) 72N T URCHEAR N I B 41 (0 50808 14 47 52 1) 380 T &% e (1) By te Buffer o I3 [5] —
SocketAddressx} % LAfe A HE R . an L iE b T FH R, receive( ) T BETC R FAHBARIR B 25 £
Bk, WS RARBHZERI, S A T AR 2R FInul L. S 56 Py 0 B0 8 H 28 od [X ek
TRV, 2 IR 2P I R 5T

BN s S (KIByteBuffer A 2 8 18] 4% 22 18] SR A7 U IEAE U ) Bt 0.,
BAPIATER TS b E 5

i F send( )22 K 1% 45 7 ByteBuffersif S 1 PN 45 2145 1€ SocketAddress i S BT (1) H (1) bk F i
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LR T T R 2 PRHR B 2 BRI AL A S o i s 2 AEPHZENY, IR [BME B A E T S P X 7
T, BEAR 07 . RIBFHIREIRE DA AL (all-or-nothing) 4T . WIRAEHIAGBA &
8 2 AR AR BN HE R, I A A NBEIBA S R I% .
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DatagramChannel# —“connect( ) /7 7%

public abstract class DatagramChannel
extends AbstractSelectableChannel

implements ByteChannel, ScatteringByteChannel, GatheringByteChannel

// This is a partial APl listing
public abstract DatagramChannel connect (SocketAddress remote)
throws I10Exception;

public abstract boolean isConnected( );
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public abstract DatagramChannel disconnect( ) throws I0Exception;
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public abstract class DatagramChannel
extends AbstractSelectableChannel
implements ByteChannel, ScatteringByteChannel, GatheringByteChannel
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// This is a partial APl listing
public abstract int read (ByteBuffer dst) throws I0Exception;
public abstract long read (ByteBuffer [] dsts) throws I0Exception;
public abstract long read (ByteBuffer [] dsts, int offset,

int length)

throws I10Exception;
public abstract int write (ByteBuffer src) throws I0Exception;
public abstract long write(ByteBuffer[] srcs) throws I0Exception;
public abstract long write(ByteBuffer[] srcs, int offset,

int length)

throws I10Exception;
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package com.ronsoft.books.nio.channels;

import java.nio.ByteBuffer;

import java.nio.ByteOrder;

import java.nio.channels.DatagramChannel;

import java.net.InetSocketAddress;

import java.util_.Date;

import java.util_.List;

import java.util.LinkedList;

import java.util.lterator;

[

* Request time service, per RFC 868. RFC 868

* (http://www.ietf.org/rfc/rfc0868.txt) is a very simple time protocol
* whereby one system can request the current time from another system.
* Most Linux, BSD and Solaris systems provide RFC 868 time service

* on port 37. This simple program will inter-operate with those.

* The National Institute of Standards and Technology (NIST) operates

* a public time server at time.nist.gov.

* The RFC 868 protocol specifies a 32 bit unsigned value be sent,
* representing the number of seconds since Jan 1, 1900. The Java
* epoch begins on Jan 1, 1970 (same as unix) so an adjustment is
* made by adding or subtracting 2,208,988,800 as appropriate. To
* avoid shifting and masking, a four-byte slice of an

* eight-byte buffer is used to send/recieve. But getLong( )

* is done on the full eight bytes to get a long value.

* When run, this program will issue time requests to each hostname
* given on the command line, then enter a loop to receive packets.
* Note that some requests or replies may be lost, which means

* this code could block forever.

* @author Ron Hitchens (ron@ronsoft.com)

*/

public class TimeClient

{
private static final int DEFAULT_TIME_PORT = 37;
private static final long DIFF_1900 = 2208988800L ;

protected int port = DEFAULT_TIME_PORT;
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protected List remoteHosts;

protected DatagramChannel channel;

public TimeClient (String [] argv) throws Exception

{

}

if (argv.length == 0) {

throw new Exception (“"Usage: [ -p port ] host ...");
¥
parseArgs (argv);

this.channel = DatagramChannel .open( );

protected InetSocketAddress receivePacket (DatagramChannel channel,

}

ByteBuffer buffer)

throws Exception

buffer.clear( );
// Receive an unsigned 32-bit, big-endian value

return ((InetSocketAddress) channel.receive (buffer));

// Send time requests to all the supplied hosts

protected void sendRequests( )

}

throws Exception

ByteBuffer buffer = ByteBuffer.allocate (1);
Iterator it = remoteHosts.iterator( );
whille (it.hasNext( )) {
InetSocketAddress sa = (InetSocketAddress) it.next( );
System.out.println (“"Requesting time from "'
+ sa.getHostName() + ":" + sa.getPort( ));
// Make it empty (see RFC868)
buffer.clear().-flip( );
// Fire and forget

channel .send (buffer, sa);

// Receive any replies that arrive

public void getReplies( ) throws Exception

{

// Allocate a buffer to hold a long value
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ByteBuffer longBuffer = ByteBuffer.allocate (8);
// Assure big-endian (network) byte order
longBuffer.order (ByteOrder.BIG_ENDIAN);
// Zero the whole buffer to be sure
longBuffer.putLong (0, 0);
// Position to first byte of the low-order 32 bits
longBuffer.position (4);
// Slice the buffer; gives view of the low-order 32 bits
ByteBuffer buffer = longBuffer.slice( );
int expect = remoteHosts.size( );
int replies = 0;
System.out.printin (""");
System.out.println ("Waiting for replies...");
whille (true) {

InetSocketAddress sa;

sa = receivePacket (channel, buffer);

buffer._flip( );

replies++;

printTime (longBuffer.getLong (0), sa);

if (replies == expect) {

System.out.printin ("All packets answered™);
break;

}

// Some replies haven"t shown up yet

System.out.println ("Received " + replies

+ " of " + expect + " replies');

}

// Print info about a received time reply
protected void printTime (long remotel900, InetSocketAddress sa)
{

// local time as seconds since Jan 1, 1970

long local = System.currentTimeMillis( ) / 1000;

// remote time as seconds since Jan 1, 1970

long remote = remotel900 - DIFF_1900;

Date remoteDate = new Date (remote * 1000);

Date localDate = new Date (local * 1000);

long skew = remote - local;
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System.out.printin ("Reply from "

+ sa.getHostName() + ":" + sa.getPort( ));
System.out.printin (' there: " + remoteDate);
System.out.printin (" here: " + localDate);

System.out.print (" skew: ");
if (skew == 0) {
System.out.printin (“'none™);
} else if (skew > 0) {
System.out.println (skew + " seconds ahead");
} else {

System.out.println ((-skew) + " seconds behind");

}
}
protected void parseArgs (String [] argv)
{
remoteHosts = new LinkedList( );
for (int i = 0; i < argv.length; i++) {
String arg = argv [i];
// Send client requests to the given port
if (arg.equals ("-p™)) {
i++;
this.port = Integer.parselnt (argv [i]);
continue;
}
// Create an address object for the hostname
InetSocketAddress sa = new InetSocketAddress (arg, port);
// Validate that it has an address
if (sa.getAddress( ) == null) {
System.out.println (""'Cannot resolve address: "
+ arg);
continue;
}
remoteHosts.add (sa);
¥
}
/)

public static void main (String [] argv)

throws Exception
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TimeClient client = new TimeClient (argv);
client.sendRequests( );

client.getReplies( );

1 3-9 1 H DatagramChannel (¥ &) JIK 5% %5 7 St

5] 3-10 HIFE T2 —NRFC 868 N A1 AR 55 2% o iX BARHD 185K E 451 3-9 w5 7 S 1) 3R - 4
7Kt DatagramChannel & B FE4R e Bl — AN B 1485 FE A6 I Tk B 2 P i 5 SR 10 I 18] R 5%
PV ST BRI (UDP) 53R, K2 HUnixALinux 2 Zi 4L i rdate iy 218 I TCPIMSGESE R — 4
RFC 868 i [H] i %% -

package com.ronsoft_books.nio.channels;

import java.nio.ByteBuffer;

import java.nio.ByteOrder;

import java.nio.channels_DatagramChannel;

import java.net.SocketAddress;

import java.net.lnetSocketAddress;

import java.net.SocketException;

[

* Provide RFC 868 time service (http://www.ietf.org/rfc/rfc0868.txt).
* This code implements an RFC 868 listener to provide time
* service. The defined port for time service is 37. On most
* unix systems, root privilege is required to bind to ports
* pelow 1024. You can either run this code as root or

* provide another port number on the command line. Use

* "-p port#" with TimeClient if you choose an alternate port.

* Note: The familiar rdate command on unix will probably not work
* with this server. Most versions of rdate use TCP rather than UDP

* to request the time.

* @author Ron Hitchens (ron@ronsoft.com)
*/

public class TimeServer

{

private static final int DEFAULT_TIME_PORT = 37;
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private static final long DIFF_1900 = 2208988800L ;

protected DatagramChannel channel;

public TimeServer (int port)

}

throws Exception

this.channel = DatagramChannel .open( );

this.channel .socket( ).bind (new InetSocketAddress (port));

System.out.printin ('Listening on port " + port

+ " for time requests');

public void listen( ) throws Exception

{

// Allocate a buffer to hold a long value
ByteBuffer longBuffer = ByteBuffer.allocate (8);
// Assure big-endian (network) byte order
longBuffer.order (ByteOrder.BIG_ENDIAN);
// Zero the whole buffer to be sure
longBuffer.putLong (0, 0);
// Position to first byte of the low-order 32 bits
longBuffer.position (4);
// Slice the buffer; gives view of the low-order 32 bits
ByteBuffer buffer = longBuffer.slice( );
whille (true) {
buffer.clear( );
SocketAddress sa = this.channel.receive (buffer);
if (sa == null) {
continue; // defensive programming
}
// Ignore content of received datagram per RFC 868
System.out.println ("Time request from " + sa);
buffer.clear( ); // sets pos/limit correctly
// Set 64-bit value; slice buffer sees low 32 bits

longBuffer.putLong (O,

(System.currentTimeMillis( ) /7 1000) + DIFF_1900);

this.channel.send (buffer, sa);
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public static void main (String [] argv)

throws Exception

int port = DEFAULT_TIME_PORT;
if (argv.length > 0) {

port = Integer.parselnt (argv [0]);
¥
try {

TimeServer server = new TimeServer (port);
server.listen( );

} catch (SocketException e) {
System.out.println ("Can"t bind to port " + port

+ ", try a different one");

# 3-10 DatagramChannelii i) JIi 5% 2%
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package java.nio.channels;

public abstract class Pipe

{

K& 3-10 Pipe2 2R 45 Hy

HELLESourceChannelxt % . K 3-11 &R

public static Pipe open() throws IOException

public abstract SourceChannel source();

public abstract SinkChannel sink( );

EREAR,
TPipeffIRZZ.

LAEAEfT S
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public static abstract class SourceChannel

extends AbstractSelectableChannel

implements ReadableByteChannel, ScatteringByteChannel
public static abstract class SinkChannel

extends AbstractSelectableChannel

implements WritableByteChannel, GatheringByteChannel

M

| ByteRurier | | ByteBuffer |
&
SivkChannel Sourcelhanme!
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package com.ronsoft.books.nio.channels;
import java.nio.ByteBuffer;
import java.nio.channels.ReadableByteChannel;
import java.nio.channels.WritableByteChannel;
import java.nio.channels.Pipe;
import java.nio.channels.Channels;
import java.util.Random;
[
* Test Pipe objects using a worker thread.
*
* Created April, 2002
* @author Ron Hitchens (ron@ronsoft.com)
*/
public class PipeTest
{
public static void main (String [] argv)

throws Exception

{
// Wrap a channel around stdout
WritableByteChannel out = Channels.newChannel (System.out);
// Start worker and get read end of channel
ReadableByteChannel workerChannel = startWorker (10);
ByteBuffer buffer = ByteBuffer.allocate (100);
whille (workerChannel.read (buffer) >= 0) {
buffer._flip( );
out.write (buffer);
buffer.clear( );
¥
}

// This method could return a SocketChannel or
// FileChannel instance just as easily
private static ReadableByteChannel startWorker (int reps)

throws Exception

Pipe pipe = Pipe.open( );
Worker worker = new Worker (pipe.sink( ), reps);
worker.start( );

return (pipe.source( ));
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[
* A worker thread object which writes data down a channel.
* Note: this object knows nothing about Pipe, uses only a
* generic WritableByteChannel.

*/
private static class Worker extends Thread
{
WritableByteChannel channel;
private int reps;
Worker (WritableByteChannel channel, int reps)
{
this.channel = channel;
this.reps = reps;
¥
// Thread execution begins here

public void run( )

{
ByteBuffer buffer = ByteBuffer.allocate (100);
try {
for (int i = 0; i < this.reps; i++) {
doSomeWork (buffer);
// channel may not take it all at once
while (channel .write (buffer) > 0) {
// empty
}
¥
this.channel .close( );
} catch (Exception e) {
// easy way out; this is demo code
e.printStackTrace( );
}
¥

private String [] products = {
""No good deed goes unpunished",
"To be, or what?",

"No matter where you go, there you are",

121



"Just say \"Yo\"",
"My karma ran over my dogma'
}:
private Random rand = new Random( );

private void doSomeWork (ByteBuffer buffer)

{
int product = rand.nextlnt (products.length);
buffer.clear( );
buffer.put (products [product].getBytes( ));
buffer.put ("\r\n"._.getBytes( ));
buffer_flip( );

}

] 3-11 TARLAR — M TEHAT 5 AF

3.7 EiET R

NIOCIHIESR it 1 — A ISR I VORE, (EHZFA I A1 71 it AL A7 3 5 2T AR A7
FEFF# A . WIE T fe iR A LUt A S java. iokh (X —sedigni) , (HE
Java. iolit IrfURIMAPIFIEL S E AR K& CEANBANIZIER) .

—/ATHEZ (Java.nio.channels.Channelsf— MRMEE L IR) & XL T JLMESK
)77 DA I8 3E AT DASE 7% 2 h R AR S 8% L. 3R 3-2 MR e A T — AN

£ 3-2 java.nio.channels.Channels T B 5L &

HiE R [E i3]
_ IR [E] — AN G5 R N Y
newChannel (InputStream in) ReadableByteChannel . L
B ) IE
_ IR [E]— AN ) 45 08 B I B A
newChannel (OutputStream out) WritableByteChannel N L
B ) HIE
newlInputStream TR [E]— A4 2 7 )38 1 7
InputStream
(ReadableByteChannel ch) REL i/
newOutputStream TR [E]— AN ) 45 72 38 E 5 N7
. OutputStream
(WritableByteChannel ch) REL i/
newReader (ReadableByteChannel Read IR [l — reader, TR MZE E B
eader
ch, CharsetDecoder dec, int TE BRI IR AR SR it ()
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minBufferCap) CharsetDecoder i i3 B ) 7 5
BEATARDD o PTG AL/ AR A A
FANERN L.
IR 6] —A reader, T MZE E 13
newReader(ReadableByteChannel Reader ERE N VIR e A R S
ch, String csName) SRR B ) A
e
newWriter (WritableByteChannel IR 6] —ANwriter, EEAE I ER AR
ch, CharsetEncoder dec, int Writer CharsetEncoder Xt & 5t #4454 il IF:
minBufferCap) B R4 E HEIE
IR 6] —ANwriter, TR IR AER
newWriter (WritableByteChannel Writer FRAELZ IR F R L IS 345
ch, String csName) E P)ImE .

B2 —F, EMIRIUERI T, readersHiwritersl/EH T/ 48ds . % 3-2 METIUATHIA
T A EIERTT % BONRALEIE SIS ATE 7 R Rl L, B LR AN VE B R i
AEmE B, RZIR.

ReadersFWritersic /7 7E 4+ 364l |, fEJavaffy it 5t B 455 [F 75 2 B AR . B —ANiEiE
T AT &R —readersiwriter 75 22—/ G R AL B 715 /7245 (byte/char) AT
REC. AL, R 3-2 M5B fRr) L) a7 AR gmin st FAR D as . AR e DL I ER
R AE SR N T R R .

X 7y [A] AL B Channel X 4 1T BE 2t AT BE AN 2 sE 8 InterruptibleChannel#% 1, B4/ 1B AT #E
AN 4k 7 H SelectableChannel (). PR, 7T REJCIE G IX Lo tu B iE [F] java . nio . channe I st &
S HAh B IE R AZ A o AT R ARSI o W A PRE PR S X, A TE S R A
S — T 3R B R TE N SR

3.8 B4
e IR AT TB IR £ T P 2. SEE R T AR b e A M, e i

ERG (BUBIEIEZSIMAERARTE) 1)ByteBuffersFI/ONR %5 < AL fdHE . A& thishit 2 (1) SRR
©A:
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HLRIEELRIE

£ 3.1 AT 3] TIEIE RS A R, BRSBTS TE HE H AP V1 A
RATIF— A DAL 58 B AT I 4 iy 5 P IE

Scatter/Gather &

75 3.2 TR AT 4R T tne] i FH 3@ 18 Kescatter/gather 1/0. R EALHINOMEIE AT LIE Z AN IX
H B AT — M /O#AE

XA
1E 3.3 WA 7 ZEHAIFileChannel2 . XSGR K FHTIRIE R AL 7 X & S CH A E R VG
i), PARTIX A& AXJavadm e TP H . B DhReRrvE4E: SCHFBie . PAEILS SO DA
channel-to-channel{% % .

Socket &

16 3.5 THEATE RS T JUR A fsocketidiE . [FRF, FRATHITS T socketidis fir % FrH)— AN H
BUHRS M —— IR ZERE

¢4

£ 3.6 THEATE 7 TPipe3s, XA —AME L I THEE SEILR AL, AEHA .

HE T HAE
WIERPEE 7T TR, XUy A a8 SOEREE I A R 700 A R 5 285 R o
Z I, 3.7

BHINIOIR S AV ZEE, WERNB LT . AETHFERBARIRL . BiE
FENIOH)— RN R o BRIRIAT TR 1 IlIE A4 LU EREA ROt T EA R VS I A ik R 58
HIVOMRSS, IR ABUAER IR ATHERINIOR) N — D EEIR 1o &, AR > e & 56 2%
Mg PRVF 223X 28 K T IE

FEMNERET, HETFALME, REEEHTE AR L. RO T o2& EHFES
(Selectors) -
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1
=
K
5
H
B8

I AR — R DI AR
——R. Van Winkle

FEARTER, RAPEIRRIERE B (selectors). EFALLEF AT CEMA TS MRS, XEG
ZICHOMCNTI R . BURTESE — IR MARE, SREEE A 2 Je AT (43 5 LR FE AR 5 1T X% Hh [+
i 45 2 2 AN 1/OJ# IE (channels) . C/C++ARES 1 T A A, ¥F 2 4 5 wh 4 A select() F poll () iX 7 4™
POSIX (AIBHEMEIRE RGBT KRGWAHTEMER T Vi IE RS BRMIEMLUKIIRE, HEX
Javaf /7 Gk, A EF IR EFIDK 1.4 A BUNAATIN T & ST EEMN TAEZRKH I H T lava
BT R IIFET ROR UL, 2 i AT e A il i 3 F /O Y

N T AP AR, AR BRATE B = SR EE R ARAT R T . R, A
A= MERIBERAT. RSN ARERS B RE, B T MUTHREIEEERE 1
RENGE, RRBEATEEN RN E I B AN O A R REEE S BRI 1
RERAE AN FE(BIE)FE DL HNRA(CELRE) . ZMTRA S Ty R, mHbBE
IR X TEASFIEMSE CEE , #TFE DI R, LMK ER, Ik
ey BTy AREKEIR T (AR CPURIM. ERSChl) 4545, I H M 3Hs 218 Fokind, IXLLstil
CEARARFR AR, ) K2 Bt fis i PR LA o

WEMHE— T A=A R, B8NS3 E GEiE) HRE5—NMHPnmE nEsE. X
ANEEAE =AEE DUSCE IS R CBERZ XD, BAMEEA —NMERS Gl
selection key) , Mz NIt &5k, AR~ FHEA R (T/AELE - 1MMREZ
MIEF Al S (EH O FmE N ARIE) — kL. £ —BRiRE, H9RE—RiERT G
select( ) 7i%) , R AN —MEERTOLHMSE GREIEE) . EAEWHER, B (TE
) A UMMM G, (H R B B A AT AT B (R b2

BIRRXF AT IEAK I, (HEHMR 7 dE & KR SR AR R — MR AR R, AL
ARG A A B I SOAS B8 S5 B RS . XM 2 R 4k SR BE e vl R IR A SR 8, e A
A A T B — A LRl P DI I gl 45 0 PR M P K R )T

MEPEAE RO R AR it T IXFPAPL, EAFIRA 0] DLIFEIETE kAT B 25 e+
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(e =S

ERAT RO EE, EEMREE L, WEEBE RS X AAE R AL, XSER—
se, RN R T =AEEME, BRI S SRR SRS R ERI A O, a5
TRIFEFEHMAR . — BT TS 2 WA BIER, PRSP A A,
SPRIXLEN T .

A 2FNEMATTUG, IRIG AT . T B/ AT B A — AN B AN W] e 35 (R S A M 2
WIS P AN FORIEIE RS R SR Al R O LRETE. Bt aIE
R B A2 R e . I — NI AR X R Wselect( ) JiVARS, ARG HOBE G S ACE R
JFHISRAS: 5 JT A W M 3] 122 32 % 2= 1) 3 owﬂuﬁmﬁA%%%%,Mﬁﬁﬂ%ﬁa%%%%‘
8.l PR s, A nT DU AR N N EIRART  select( )P BLBIIAE, T4 mi2 vl

XFEAE 3000 R A RIS e, WERITEREMTN L LR BRAA T
a4

PAE, ErrRe BRG] 4-1, FRorEh i — TS 7. 8 AR X BRI B 2 T8
WA, R BN IO I AR RS4RI Bk B s Z G R 2 )G, B2 T
TP A TR B i A ST B A £

M FEREFE TR A, R B SR4L T @ iE 2 & S I PATEAN0 BAERIRE . Bl
n, FATHFE T E—1SocketChannel X R & B0 H B 2 1771 75 B i, s AT ZniE
ServerSocketChanne l & 54 7 B4 B2 1iERE

£ 5 SelectableChannel ¢ & F i) ﬁﬁ%ﬁﬁ? KPS, HXBEHEEZMHEERELT
fifto AR B AEAMELE THE L KX & Il n] DARI R AT s 20RAS A A . IR 38 mT AR AL 1
Ye5E Z A I TE T R — AN AE RS UF LB AT . ﬁ%ﬁﬁﬁTuﬁﬁ PO AR TT DLAL TARARARZS
Eﬁ*AﬁﬁgAE%ﬁﬁﬁ%% TE L, B AR TT DU P A IR R %%ML&%Q
ZJE, REAEELTHERS . WREHE— T 75 B8 ORI K% 51 9 2% ik 55 25 (web
wwm%%ﬁ At AT AR 2 2y $ AR 3 G e 8 nA) FH X 28 g

T, R R BRI T DA AR IR, (HSEhR SRR, R SRR I iE
SHIFEIBERILS, BIEIHEEEIITRIULS . X A R 7 AT SR R (R R R
R AT, AR BT SRR, IF HT R T, AR DU Bread( )2 1T LA
HUTH, RN 0 DN T — 8. AT R AL e T

RO T BESRAT A A BN A 7 28 1 AR N A B O (AR AL 4y B TR, B A 1R A

3

BI{st ] Bt i) i) BRNIETE A2 15 C 2t 4 AR AT, AR RIS SR A B 2
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ﬁ B g R M I E F R BEAT R A A, 3R . XSS AR
A AR DT - IRARGHM, XM & otn, HE2EEKREZ, Xitki
T%E?T% PR A — MEEH A TR E P B2 JaatsE, HED N ek, EIFA
BRI BAEEERIAE, EER T AR 1 51 R 2 AR A TE Ik . S TCIEAE R RO
F e Al 2 P 45 B A

A2 AT A% G e 4% 2 1 socket ) Javafif t J7 58 & B socket O i — AN SR ST 45 26 B2 v
PAfEread( ) HPHZE, ERHEETH . X F B ZE M 2R 4 AF T socketii 5 4%, I
Java kg ML Ze R R FE A 7B ApLE] o X PR ACSREA RN 7R A H . 25 5 filJava
RESDALHS A BT AT IR SO R ) R A PE AR e BAEAT AT, IXRAE R R G K 4z i R A
TR

FLIE M e £ 0 3R A R BRI R AR R GE — T fix 3 221 Th el 2 AL BRI/O 33 3R I3 0
BANLREENNEIE CRMERL 7o BRI XM S, (E15Javafid RE L AT 48 175
o THRIER RERAE R GHR PR PR ST

iLFATE — T java.nio.channe I s AT 45 1% 5 5 52 12K

4.1.1 ZHFE:E, NHEEBEEMIEEEL

PR, VRN X e H T e 46 1 5 1) Java il i BB R 2K LEFRATTR X 70 X B35 sh I =R 5 1
fRENT R ERIE. B 4-1 (IUMLEE S TEE R R L ESLE R AR R T . BER 4-2,
RIGIE S RIS B R =N ERHIZRAPL, H THUT B4 IR 5

EFEZE (Selector)

PSR B — M B TE A 1 E B E TR AIRES o I R R PR — R
(1, I HAE B R N EE A RS . XA, v DL BRI I Zie i, &
BA AL IR IEIE .

Al IR 1B (Selectab/eChannel)

XA R T SR TE ) A IR R P R B AL . BRI SCRE A R I8 E SR
. FileChannelXf ZAZAIEFRN), K NEATEA 47K SelectableChannel (WL 4-2).
JIr i socketid JE A2 W FER, 4% N TE (Pipe) Xt

ZHHHRISHEE. SelectableChannel v DA IE M 21 Selectort % b, [FES A] LR & XTI
AL, IR R BRI . —ANEE A LgE M B 2 Nk 28 b, EXT A RS S
HREWEM — R

127



EIFHE (Select ionKey)

EEHREE TR EMNBESREMEFRSNEM LR . EFENT R W
SelectableChannel .register( ) REIFHRUE—NFRRZFEMRCRIbRIL. EFREE T
P ERESE CLAEE R U T 4mbD) , 7R T Iz R TGO g EAE, DLAGEE Ca %
UF A

B 4-1. RREEIEIRAEL IR R

Inbarfae
Chanos!
Dok i pen i1
Fvoid clage i1
interfae
Irderruniie O
dvoid ohose f
Jva.niochanmels. splAbitrar et ibleChannel
=il el {)
i | Fhooean s fpend) Selector
Sl open |
. “Fhonieniipen (1
- +%‘wm.l:rim‘ﬂ'erpmrlde.'-'}
SetectalieChanmel +2 !
+et selevtedKeys )

_ - +imt setectiiper ]
+SetectnrProvider proviider (] -+t sedect (long tmeoar)
it vobidCios ] +ha sedent {1
+Hinlen &hReglitered +elector
+iefectionliey beyfor (Selecior self +vold claze )
+hedectinoiy reqister Sefection sel et oo, Object st
+aelactionkey reqister (Selector sel, ink ops)

ol i ng (1 .
it hiackinglock () SefectionKey
? -+t OF_READ
+int 0F_WRITE
Javo.nin.chamnets.spi Abstroctfelectablehannel -+nt 0F_CORNECT
Hint OF_ACCEFT
<Selecioif ovider provider () +aetectatvelhannel chamnef {}
~+hoalean bRagistersd {) {1 ¥ w, | +5efector sabactovy]
+5eleclionkey beyFor Delector sef) = Hroolem SRl
+Selactionkay register [Selaction sel.int ops, Object att) Sz caweel]
+Selectionfey reghter [Sebctor sel, inf ops) it imteresto ]
+hooean kBockng {) +5etectionkier inteves Cpsfing)
+0bject bleckinglodk () _ Hif readydps()
+4electablelhannel condiqureBladking (Bookan blodk) +Heoalean isheadalel)
+enalean isWnbzake(l
+eoalean islanneciakiel)
+ooalean ishooeptabile)
+0lbpact attach {0bject ob)
+0hect attachmesill

it ATE B SelectableChannel fFAH 2API T V%

public abstract class SelectableChannel
extends AbstractChannel
implements Channel

// This is a partial APl listing

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

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

throws ClosedChannelException;

public abstract boolean isRegistered( );
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public abstract SelectionKey keyFor (Selector sel);
public abstract int validOps( );

public abstract void configureBlocking (boolean block)
throws I10Exception;

public abstract boolean isBlocking( );

public abstract Object blockingLock( );

AR ZE RS 2 e AT R RO R+ E DI —— AR T Java. ni o 2245 P I APITK
BT AR

BATELEWES T A _E 1 41 H (1) Se lecab leChanne I ) #x 5 =AM 77125 R BiL B 46 7 38 8 11
PHEERE N CHEIMERITIES % 35.1 /N1 o IEIETERIEM B — MRS L2 ar, SaeiENIE
PHZEREA Gt i configureBlocking(false)) .

4-2. MEEEFEREHXRR

'! h ¢

v Y

SelectionKey Lalecrion Key Selectionkey
fterest. Wiite irferest: Read fiterest: Read & Wite
Selector

W F AT I £ IE [ register( ) JTVE SR EEM B ANk RE S b W R B EEMN N b T R ZE R
SHEIE, register( )l KA1 11egalBlockingModeExceptioniig . 4k, iEiE—H
WerE M, BiA e BIPHZORTS . WX 4 M rI s, K7 1 H configureBlocking( ) 77 i B Hil HY
I 1 legalBlockingModeExceptionF .

FFH, BFTSRM, WREEM A C 4 SelectableChanne D 5251 (45, 0K i
ClosedChannelExceptiony®#, i 77 R A48 /R I HFE o

ERATE— 25 T fitregister( )A1SelectableChannel f) Hith 753k 2 1, iLFATE T —T
SelectorZEAPI, LUIHRLRFEA AT DATE ff b BR AR X P OC 2«

public abstract class Selector

{
public static Selector open( ) throws I0Exception
public abstract boolean isOpen( );
public abstract void close( ) throws I0Exception;
public abstract SelectionProvider provider( );
public abstract int select( ) throws I0Exception;
public abstract int select (long timeout) throws I0Exception;
public abstract int selectNow( ) throws I0Exception;
public abstract void wakeup( );
public abstract Set keys( );
public abstract Set selectedKeys( );
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& SelectableChannel 25 5 X T register( )51k, &2 RN AZKEIEFMBERSS L,
AR MR GRS T —AFERENEENES . —/ e FEE ] DI e 2 2 T —
MW kB L, O H A BB e B M T A8 Selector Xt % I . register( ) X 7E
SelectableChannel LififESelector b, XFEFE KA fbEE . BRIRE—NEETH
KRR R IR RN G . E B EAL AR BRI R T R EM R 2 b i kR
2.

public abstract class SelectionKey
{
public static final int OP_READ
public static final int OP_WRITE
public static final int OP_CONNECT
public static final int OP_ACCEPT
public abstract SelectableChannel channel( );
public abstract Selector selector( );
public abstract void cancel( );
public abstract boolean isvValid( );
public abstract int interestOps( );
public abstract void interestOps (int ops);
public abstract int readyOps( );
public final boolean isReadable( )
public final boolean isWritable( )
public final boolean isConnectable( )
public final boolean isAcceptable( )
public final Object attach (Object ob)
public final Object attachment( )

HeFEA A IR HVE BIIRERINT R, AR PR FHEIEN R EFEBIT RIE
v@ MEEZ ERETERAT A LR, I B P

St T4 finterest UROGERAGERIE) S-S Mready (O UERIFHIHRNE) 454 AUMRRE A1 & Kl
TEMER . MANEIERSZEL, e e H CREE S, fEregister( )7 ik i © W © & IB 4 BT
PRI T R .

NI ESE, A TR T X =AM RN E 24075 .

4.1.2 BIEERS

BUERE AT REVIAR IR BIN RS, IBAERT I =/ NS S p B 2 T KRBT, HIEES el A
A2, BEEENMRER T A - BRI DI 260, EEATEER DR sk
Bl BT LA B BRA TR T 2R PO TR — MR E R S0 L B

N TSRS = A SockeiEIA L ey, T EMURXFERIHEE (ZWE 4-2) -

Selector selector = Selector.open( );
channell._register (selector, SelectionKey.OP_READ);
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channel2.register (selector, SelectionKey.OP_WRITE);

channel3._register (selector, SelectionKey.OP_READ | SelectionKey.OP_WRITE);
// Wait up to 10 seconds for a channel to become ready

readyCount = selector.select (10000);

XEARHL A | — TR RS, SRR IX = AN (C & A7 1L )socketill i VE M Bk £ 4% b, 1
HBOGER A 25 AR
select( )JTiAAER LA B THEIRIRZS,  ELRX LMD ) S o R E R i) — AN AR B 10 #h4Hi
1) % .

IAE1ETRAT 1 B Selector fRI AP 41 i «

public abstract class Selector

{
// This is a partial APl listing
public static Selector open( ) throws I0Exception
public abstract boolean isOpen( );
public abstract void close( ) throws I0Exception;
public abstract SelectionProvider provider( );

}

SelectorXf % &l it i FRA T Jrikopen( ) REEFIMLAT . B2 A 21518 18 5 (stream) B
FERIEEARNOXS R B YR A L EATHEATAE . 2577 open( ) [MISPIK HiF K, It ERIAHY
SelectorProvider f & 3R B —NH I sefl . S8 i —A> 3 2 X fSelectorProvider %
[*JopenSelector( ) 772K Al —~Selector St & rATH) . %80T LU i H provider( ) 7%k ikt
5E H1WE > SelectorProvider Xt 4 Kl i@ 45 % f)Selector 2 fil . KZHIHH N, AT B0 SPI; R
T2 Fopen( )77 VE RGBT ISelectorat Gi. 7EIRLE IR U B S AR A WA IS LR, 18T LA
S T BH 45 (1@ IE I SPIEL.

ARG TR SelectfE o 1/OXS G AT AL B FFTE B AR T . SIEAFAE B, FE W close( )J7
RORFEIE AT RE o5 I BRI BT A S R R BN . — AN RR O H], ERA
BRI K Z BT EH K S8 ClosedSelectorException. & ClosedSelectorException &
— AN ST ) AR . ] LB T isOpen( ) 7R R IIAR — AN g2 75 4 T3 T TP IR

BN LR G Selector HIAPIFIERTT, HIE S LTRATE B WDk @ a2k #ess b 1
M2 — Pz arEYi g H g SelectableChannel [KIAPI LR A :

public abstract class SelectableChannel
extends AbstractChannel
implements Channel

// This is a partial APl listing
public abstract SelectionKey register (Selector sel, int ops)
throws ClosedChannelException;
public abstract SelectionKey register (Selector sel, int ops,
Object att)
throws ClosedChannelException;
public abstract boolean isRegistered( );
public abstract SelectionKey keyFor (Selector sel);
public abstract int validOps( );
}

AR BTSRRI IBEE, register( )7 LA T SelectableChannel 28, J4 @il SLhr_F 2T

M EEREAS 0. &0 LR B register( ) 774352 — > Selector i G /E NS H, UL —A~4 Hops
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HBHSH . FASERFIROREE RN X2 RS IEFE AR A B I B2 IR A 75 2
KO BRI LURERS . 5 E HIER AT HLRHE fESe lectonKey 3 i € X Aypublic static 7 Bt .

fEIJDK 1.4 A, HIF L2 XA Tk B8 E: SE(read), 5 (write), & 4% (connect) fl % 5%
(accept).

HAEFTA 4R ERAE BTG B nl e B0l By SCFE. B, SocketChanne b A 32 Rfaccept. ik
BIVE A S e A S 501 Hlegal ArgumentException. %8 7] L@ i fvalidOps( ) 723k 3k
R 7 I I TE B SRR E SR A . FRATTAT DASE 36 = 55 Hh BRI 1) socketidl i 2 & BIIX HE 75 1%

ERER/AE THEMEIENZ FEENES. FERS MR, XTF—A % e Mg
—NEERNEET S, KA —FEMCR2A . (B2, B MEEEmE L F— g b
RVFI . X AME, 755 Hrinterestf & N5 & HIME BRI, KR 5] 5 2 A AH A 1) £ 5 . Sbr
b RS R R R K S 2 A B OC R DG B AT R (L 4.2 /NI .

—MINAMIIE T A 24 1 ﬁtl«l&* IIETE VR B — AN ORI B O A O kR b, s iE A
SRAL TR VE I AR I . B TE A 2 RS DO IO e S BV RS . B3I F —IREE R NI, &
1I]Wﬂ§é‘&?%ﬂi¥£ﬂﬂﬁ‘]/ﬁ(*()u 4.3 /NT). TEXFHENL T, KErZICancel ledKeyExceptionid
SR . 15 55 AR BN REAEEOH B 15 T i A Se lectionKey Xt G HRAS .

TEZ AT R, AT RE LRy = B T register( )FIEE AN, IXAMR A Zobject B3 E. X
R MNHERITTE, o DM PR R 5 F L 7818 BT AR ik BB it attach () 7 VRS S
MR G HIREIZGE ATGAE N 55— 2 [ f#SelectionKeyAPI.

— AN U IR TE 0 GnT AR B 2 N s b TuﬁﬁﬁlsReglstered( VIR RS B — AN EIE
T THEN BT — AN LR b XATEERA A T I E T M B £ 8 BB R, A
RENIE & B DBIEN B T — AN ikds b B4, £ MBI, HIEEREH AL, AR
AR EREIR . XA E R RN, TIARMYIER.

AT — AN T R PR3 OV 5 R AT 36 75— SelectiionKey i 4. keyFor( )77 44 1%
5] 5 P20 8 R 8 A3 P AR AH G (0B o SRE B M B (B L, TSR I s R
[l MR EN BTN LR, BaKREnull,

4.2 EREERE

ik A11EESelectionKeyX{JAPI:

package java.nio.channels;

public abstract class SelectionKey

{
public static final int OP_READ
public static final int OP_WRITE
public static final int OP_CONNECT
public static final int OP_ACCEPT
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public abstract SelectableChannel channel( );
public abstract Selector selector( );
public abstract void cancel( );

public abstract boolean isvalid( );

public abstract int interestOps( );

public abstract void interestOps (int ops);
public abstract int readyOps( );

public final boolean isReadable( )

public final boolean isWritable( )

public final boolean isConnectable( )
public final boolean isAcceptable( )

public final Object attach (Object ob)
public final Object attachment( )

}

AR BIERBIFIIRRE, — ANEERIR T — MR ()38 X GO — AR I8 3% B 5 G 8] Ry A
KFR. W LLERAT WA ER RBLT XM X R channel( ) /7 ¥ IR A1 5 % 8 4 ¢ 1)
SelectableChannelxf %, Tfiselector( )R [FI4H% [ Selectors R o X BAH 4L NIHA 1.

B RFR T — PR EMEM LR . UM ZL X RO/ %, 7T LA FHSelectionKey
X R fcancel( )75k, AT LUl I FisValid( )7 iR 2 SR TR — R A R R Sl
OIS, B ORAEAE S B £ A8 1 U B S B VEMPAS 2 ST R, 2 SRR AL
(Z W, 43 1) o i Fselect( )77 ERS (B — AN IEAEREAT Fselect() A 45 KD, CHUHK
B £ S b 0 B DU ) B R A BB, R EAH N R A R R . B SRS, TR
SelectionKey ¥ #ik A,

M@ AR, FrA MBS AEGE GifE, —MMEE T DR eSS ED o Y
AR OGNy, BT AT B v W 38112 e 4% s 10 G 0 R B A, O HOAH OC B SR LRI S Rtk (L
W) o — BB, HHER SEEARITEH I H Cance l ledKeyException.

—/-SelectionKeyt R & A LLEEHOY Kb AT b5 (1 LUARFHERD . —ANH T 487 I L d i /
IR AR OO0 AR (instrest iR &), o5 — DN RN BB MER IF ZEHATHIRAE (ready®R 5D « 4
A A interest8E & 1 DL i i F 4 6 2R [ interestOps( ) 5 iR 3REL . e ¥], X B 1% 2 3018 0 A i A%
HERIME . X AintersetdE A K ImA Pk FEA 2, (HIERT LUE S I HinterestOps( ) 7 iE A& AN —
ANF RS S HOR SUEE o interestSE At v] LLE i #4818 v W B FE A8 Fok ool (SEbr b Af A
—FIE A ) 5 2 FinterestOps( ) » wif% 4.1.2 /N TR I RIAREE . 2% ISe lector E[fselect( )
AR IEE AT SR MinterestR &, AN IELEHEAT R BEERAE . A T ek 2> 7Eselect( )
[T —AN R AR R

A] DL I FH B8t readyOps( ) /5 1 KSR R B TE I CL A i 46 1 - ready£E & /2 interest£E
HHITFHE, HHFR T interestfe A& M E K Fiselect( ) AR L& 28 OB LE . filtn, T ioft
I SEOCHRIEIE S Bt . AR E, BUR BRI R, AR, IR eI
—“/Mconsumer (YH 2R ) JriEH

;f ((key.readyOps( ) & SelectionKey.OP_READ) != 0)

myBuffer.clear( );
key.channel( ).read (myBuffer);
doSomethingWithBuffer (myBuffer._flip( ));

133



}

WUR Z BTSRRI BRE, A DA 8 R 4w AR ] TRt 48RS o 8mT DU T R AR AS 8
B, I I EOR R R A B I ER S, {HSelectionKey 2 S 1 WUAME 4 F A A /R U7 iR
REEMRX L ELAF{E . isReadable( ), isWritable( ), isConnectable( ),  AlisAcceptable( ). &—NJ5
VEAR S A FH s 2 FERD SRl ik readyOps () /7 12 O 45 S & AR IR] . 49 -

if (key.isWritable( ))

T

if ((key.readyOps( ) & SelectionKey.OP_WRITE) I= 0)

X PUASJT i AEAT 75— SelectionKey Xt % _E# e 2 4t . ASREAE —MBE EEM—DNEAR
TR, X PR AGEA 2 H I e ready£E & rf . PR — NS CREIERAE R B2 IR [F] false,
RIXFREEEAE 1ZIBIE A AN ST

HEERAR, I8 w%m@aﬁmmmmeﬁ&L@%%%%*ﬁTAE#A%m’TE
RIE . JEGJZ A E TN 50 2 /R T 58 . HA B T A AT B B2 (0 B R
B FIN, SERGI0H S BB REELIEN.

SelectionKey MRS ready fE4 5l — UGk TE
e L L DR R I SR S

& nrgE 2 ) SelectionKey M APIH A & 2RV A SR ilready S & 10 7575, (HIRA B HT i E A
LEAM R L. Fb, BAREEMZ#E WreadyES. £ F—WHE, Wit 2fMRikEdr
B, BATESFEBEPARAE S U B T |, DAFRAL Sy 58 3 st 25 H6 7 1

LA TIRE— FSelectionKeyfIAPIFF ] R W5
public abstract class SelectionKey

// This is a partial APl listing
public final Object attach (Object ob)
public final Object attachment( )

}

RWANTTE VAR LTRE A “IE” , IFERIRIE.. X2 MAarEREEngs
BECHRESERITTE . AR R AT LS| AR DA 800 5 A B SR R, Il 555 5. 21l e,
oAl IEIE A . XK SO VRO 1 R PSR OGBS P BRI LT (X G A A D9 51 R SRR
KH) LT

attach( )72 E S X Rrb RAEFT SR L R 5 H - SelectionKeyZKER T IRIFEL 2, A
2T TR AR & AT — N AT ORAAAE SR T A R 5 B 22 Bl B e . m] DASE FH null{E RIS
BB AR, T LLd i i F attachment( ) /7 72: 5K SRS B DGR (1 R A . a0 SR B, B0 B
WUl TR E, XA TER R BN,
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S BRI A I AR, (LS AN M6 AR 247 1 8 vt
*1555} 61, VA SRR TR B . 0, ST X8 S0 A e b B
I, A SR THT I O 77

SelectableChanne 1 25— register( ) 7L E AR Z — 1 Object RS H, X2
— AN TFAREAEE I I — N R B A R B B TR DU RS

SelectionKey key =
channel _register (selector, SelectionKey.OP_READ, myObject);

T

SelectionKey key = channel.register (selector, SelectionKey.OP_READ);
key.attach (myObject);

KT SelectionKey i o — R EF BRI FIH LK. Bk Lil, SelectionKeyXt %
LR AN, HAEBLinterestE A M EE L@ T Selector it Gk A7 [0 /&R EE M. X[
AE2> 5 BlinterestOps( )7 (11 FH 2 BHLZE AN g K [ — BUS [a) o 1B 28 B0 F (M B 3 s (il 2 45
TERAEROLFE P R FRIR LB R T ARSI . S20F, XA 2 0 AR B A8 ) A i Hh B Sy T
DU R B 2 NBTE . Bk 2 DA R B R ST RGN S A = AR . 0
i, G SRIEAE 2 R R AL Sk R AR B R [ EP R I, VR R R S — NIRRT,

HATC LK 1 SelectionKeyMAPI, (HIEATIERARCEFRE V) —ZiZ A . k&
13825 1 fift dn e A5 P R 36485 A BRBREIEL

4.3 fERIEZF:S

BEARFATO LR IFHEAR T T B MAF KL I EAIZ B RBE, A LLRATE—2 T
Selector?s, WEt iM% G . X B 2Selector2kml AP, 1E 4.1.2 /Nidr, IRATEE
B T G R e s, A8 A AL VRIS R .

4.3.1 ZFHFE

TEVELN T fRAPIZ BT, #4875 A0 — A f1Se lector P9 & TAF R B S O &NH . B8 L TR I
MAREE, EHENMETETEMTHEBEBNES, HFARXEERLRTUTE N EEEE
SelectionKeyst % i), f—4Selectorit R4y =/ M4

public abstract class Selector
{
// This is a partial APl listing
public abstract Set keys( );
public abstract Set selectedKeys( );
public abstract int select( ) throws I0Exception;
public abstract int select (long timeout) throws I0Exception;
public abstract int selectNow( ) throws I0Exception;
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public abstract void wakeup( );

b
EEABIZRIE S (Registered key set)

HiE S RN O AEM RN ES . AR AT T AT RE 8. XAEEEE
keys( )J7ikiREl, FEHWHERTH . XN CEMBEES AL L EEE N X A M
#5] java. lang.UnsupportedOperationException.

BRI HIES (Selected key set)

CEM IR E T XMEG A BRI IE R LR (FERT— /MR
o) HIREA CARER IR, IF HAE T WinterestsE & I IRAE . XM EES R IT selectedKeys( ) J51%
RE GEERTRER M) .

AER CEFERENES SreadyEEFR T . X MENES, FMEHRRE—NO&MHE
F I B> — R IEIE . AREE — DA B readyfE &, fRR T T RERINIETE CAMER AT
L (N

BT DL E XS R, (EAARRA I . B R ok R 0 R AR S S N T B K i

jJjava.lang.UnsupportedOperationException,

EHUERIFERIE S (Cancel led key set)

CVEMBBEESR T8, XMESHE T cancel( )7 I 8 (XN E2 %
), HEANLEBRE BT
o XNMEGREFRS RIIAAE KA, Rk e A .

fE— RIS L ISe lectorsd b, X = MEAHR,

Selector KM L kL. XN LIABCERTEZAMEL LK T ——WIEN ZMBRFE—T
T HAREORUL, dEEdsEXTselect( ). poll( )EEAHLIEH (native call) B SR HIERAE RS E 1 R
R — Mk, (HaESelector T M AUA R & 5 [ A A IS fE 15 S 8. Bx A ik B4
VERF T e I R o KX AN 2 A B A2 A B A BB RN AT T BT R R RSB R Rt

WeFEHRAT A2 2 =R Ui select( )T IR — BRI, HEFESRPAT I AEZIE— ML
AWM, NEP RS gUT

LOEBUH IS S a. WREREEN, S0 CBOHRS S S T B A 5 4P
MEGTHRER, JFHMRMEER RS . XMPRERE, CBUHRIES K221 .

2.CEM B S P B interestdE A B B . EXP IR BEHATIEL A, Stinterest
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LB B A SR R A R

—HEBARMPOE TR, RERERGH ZHITENR, u%%iﬁLtﬁiﬁmﬁﬁmﬁi%
R HOBT R E Mselect( )ik, IR IHIE CAMER LT, LW RESEIXIPHZE, JE
W MENE.

BRI RGOS RO L, XA R (e 2 (875 U8 P 2R R NR — BUR IR), AR5 4 i 38 TE )l
LIRS E TR W TREEIE B AE R S B A S PAT TR . X TR R R G R &
b O HE i interestdE & A — FPRAE AOIETE, ARFPAT UR PR AT A (0 —Fh

a W ARIEIE RIS B AT CIE R ES T, AR KreadyE R PHE A, e RnRIE
A G R 24 A E 2 E 5 0 3R 1 EUARF R K e i

b. M, AR A LIRSS T . #ireadySE & RN IRAE RGUK LI 2 BT D2t
U IO BRAE B B FERS TR . T 0 1 DA R MRS R SIS . Hse bk, A
PR FRAN G B . R AT R GEOE i ready 4R 772 5 T i) ready SR A 4% AL B 1, — AR
BTEESNCEEMEPES T, EireadyE SR 2 RMM . W A 2P E, Aapil
M,

3R 2 MRESALTRARKIT R, HEA R FTHOR IR AR FARIOIRAS T o 51ZE P28 AH o 14 m]
e FIRT B OE . 22008 2 5, IR 1B EHHIAT, PLERERE —MEEF TR T,
CL 28 VA 8 TE Y40

4.selectf/FiR [Fl F{E it ready S S /E VIR 2 BB SR, AR CEFNRINES T
(RyiEE B K. R BMEAE S L IR TE RS, R Aw@ﬂ)ﬁﬁZFﬁA%%%*
WiEE B . AT g i, I AR UG T A st 2 idiE A gk N, AR S e |
*Wﬁ%*E%ﬁ%mE%Kﬁ&?%%%*%LL&X%%%AOﬁ%@ﬁﬂ%ﬁ%ﬁaﬁ%%
‘LS, EASEENREE . REMEAHEZ 0

{5 FH A ) IO PR R R B R A IR VY, e — FhB (E R AR AE O S I B2, By 1k 5 AR
ITHIEBHRAE MR . EAIRTE R — NBERAM RS ERIE, X ReREER LR GF
WAE, R SWEMKCH, IFEATRES EATHKRRIEN R EAERNZH)  EHECIOHK
B, IAEEBHRAE AT JE SL RS IETE, R DA BRE AT 0] BRI L R R BRI R AT RV E R
Fla . X2 57— IR A 7 %

Selectorzfyselect( ) 5 iEA LA F =FA I FIE

K= hselectf 3, XA EANIAEHTIEM 1B IE 24 5T #BA AL, 2 15 L2 107 1 A3 B A
[l e fi] BB S AU 20 mT DL R 5 G -

R AR A EE R E IR ZE . — B2/ — 2B R EIEm 4, P as e
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A BCE R, IF HAEA g 118 IE fready S & R S B . R [RDRE 232 CL 22 W 72 ol 45 1
HH. IEHEHBLT, XETREGRE—NEFRME, FOVER—MEERZ T HE. H
AT LR AR 0 {8, Rk S fwakeup( ) 7 A ABZAZ R -

B
e

B RS IR AR S B I G WO ) . X RIS R, W DM — AN — AN S 50
select( ) LM E #IE A

KRR S AT s AR, BR T W R AR SR R i ) (LA TEED A s
gy, ERaRE 0. AR —AECE ZAVEE RN (B R 2 AT g, BRI SBER, IR HTT
RTINS SRR ] KRR I 2R e 0 ORI TR ISRy, B4 e AE &N 7 T #45 [R T8 A
TS A Fselect() T

AL PRI =R R i m — s e e AR B ZE -
int n = selector.selectNow( );

selectNow() T VEPAT LG A it 2, (HASBHZE. SR Mard A EEm%, ek riliRE 0.

4.3.2 {ZIEEFETE

SelectorffJAPIH it 5 —ANJ71k, wakeup( ), FRAL T 2R FE M PHZE i select( ) J7 ik R AL HE
HIB H A

public abstract class Selector

{
// This is a partial APl listing

public abstract void wakeup( );

}
A =Hp 77 AT LA AE select( ) /7 v H BRI Y 2 A2 «

1B Hwakeup ()

] H Selector X} % ffjwakeup( ) 7R 1S E#E48 ERIE— ik &ﬁuﬁ]ﬁ’]ﬁ%?ﬂ’ﬁiﬂﬂﬁ
[B]o I B R SA AT PR, AT — kot select( ) 53— R 0 R ST EDR [A] . S
SRR PR IR W AT . TR BRAE 2 17 2 K F wakeup( )ﬁ?ﬁ'ﬁiﬁﬁﬁ“ﬁ%ﬁt?&ﬁﬁ%ﬁﬁlo

A WX ZE IR R BEAT A EAS R AR . T RE AR MR B — AN EAR LR, AR RS
HEPRGR SR I H Hh AT o T DLd IS 75 1 P wakeup( ) 7772 5 T F selectNow( ) 75k geit ixX A ) i, )R
Ea, ﬁu?‘ﬁ‘ﬂ%‘”Eﬁ4tﬁ%$ﬁLﬁA£Ei1ﬁ9§/£$ EE AT E B A, A BT —select( )
D5 FAE B B e i kSBR[, ROEARSHA AR AEEAU, BRIZNRER
A RS £
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VA close ()

ISRk PR close( ) IVEBCA M, A AR — AN FEREFE AT o B IE O L REHOR e i, Wi
wakeup( )7 EBRA] 7 — 4. SRS AHOCHIEE R BOE R, TSR O

v interrupt ()

U S HEHR A R FE (Winterrupt( )7 VEHE A, ERREMRAF R E . WM R LR S
P B EE EPATIOAE, MIEHSZRISCH], REELBEEHRE %, XEHTAER =%
i EL AR IS 1 P IETE X 3 Fwakeup( ) 720K 2 L — AN fEselect( ) 7 vk A A AR 1 28
FEMEE o a0 AR — AN EAR 1 ZRFRTE E R W 2 S 4k EE T, R EPUT LD BORIEE Wk
(% W, Thread. interrupted( )AL .

SelectorXf 4 ¥ InterruptedException i i 3 Flwakeup( ) /7.

TR R AR R DA SRR — AR TE . i — NI a5 v il
ERAFK (ZH 33 1) o EFEHASUEREE MHXKEE, ERASREENNRE. 4
—MEselect( )7 E T BEIR VAL T W, X TIEIERPRETF, —A S B,

4.3.3 ETERFRE

BEARIAT OB 1 I R 25N 2 ERE S AE e, AR R B e A7E I A
R AFTAZE T o N A BRI B B IR AL A5, A B PR ERR JR 3 B

W BB — B PMEFESE—MER B R St RIES T, EMASBBRZEA
o JFH, —H-AEAToERFEmRIEST, XN NreadyR SR ASERE, MASEE
Bo B, RIFBEILEMRGL KOV se oA R CEM S IE ) R, et
TR RS E, (EAE A B PR DU R E AR RS S BB R IR S 224 TRy

=
AR

B A AT AR IO D2 PR I PR R P I IE SR AR S P I M (. (B0 4.3.1 /N,
ol REFEREN S — 0. ) REZENEI L AH O HACEFNROES P2 K EMN
4o HiEE B ED - ADNBOGER BRI, B readyE Sl S HIES, JEH AR C LM
B SN Blready A . X RN S| R RIS T .

iHE —SelectKeyready 5 & ¥ 7 AU KX M C FE BRIV ER & H BBk . L FRER AN AL
RS AR RN R EFREL P A 220 HEER NAAE RIS i
ABANNROE TGRS R G DR P K AR, RN CIEFNRNES
R kR, DUBRIERRECEE IR EHAT VAR, RN — I IE ) — OB R R R
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s SR EEORT e B DA I SIS BRSO I B I BB R SR &

IXPPRESLER (I TR 2 RS 1 o T8 B2 R TEIE B3 1l ] — K selecti AR (I 4 FE 3T L £ (19
BEMEES), SAJE i PiselectKeys( ) /TEIR I MIE G o TEILINT AT &R SERE R, A
(Y S AR B At A S B AT A . SRS B N CUE R B R A P RS R GBS TE 1 terator
X5 i remove( )5 ARJEREE T —ANEE. SERJE, B OR fselect( ) )5k AR X AMIE
o ) 4-1 ARG S 1) AR 2% 2 81 1

Bl 4-1. fEMselect () RAZNRIBRMEARS

package com.ronsoft.books.nio.channels;

import java.nio.ByteBuffer;

import java.nio.channels._ServerSocketChannel;
import java.nio.channels.SocketChannel;
import java.nio.channels.Selector;

import java.nio.channels.SelectionKey;

import java.nio.channels.SelectableChannel;
import java.net.Socket;

import java.net.ServerSocket;

import java.net.lnetSocketAddress;

import java.util.lterator;

/**

Simple echo-back server which listens for incoming stream connections and
echoes back whatever it reads. A single Selector object is used to listen to
the server socket (to accept new connections) and all the active socket
channels.

* Ok X ok X %

@author Ron Hitchens (ron@ronsoft.com)
*/

public class SelectSockets {

public static int PORT_NUMBER = 1234;

public static void main(String[] argv) throws Exception {
new SelectSockets().go(argv);
}

public void go(String[] argv) throws Exception {
int port = PORT_NUMBER;

if (argv.length > 0) { // Override default listen port
port = Integer.parselnt(argv[0]);
}

System.out._printIn('Listening on port " + port);

// Allocate an unbound server socket channel
ServerSocketChannel serverChannel = ServerSocketChannel.open();
// Get the associated ServerSocket to bind it with
ServerSocket serverSocket = serverChannel.socket();

// Create a new Selector for use below

Selector selector = Selector.open();

// Set the port the server channel will listen to
serverSocket.bind(new InetSocketAddress(port));

// Set nonblocking mode for the listening socket
serverChannel .configureBlocking(false);

// Register the ServerSocketChannel with the Selector
serverChannel .register(selector, SelectionKey.OP_ACCEPT);

while (true) {
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// This may block for a long time. Upon returning, the
// selected set contains keys of the ready channels.
int n = selector.select();

if (n=0) {
continue; // nothing to do
}

// Get an iterator over the set of selected keys
Iterator it = selector.selectedKeys().iterator();

// Look at each key in the selected set
while (it.hasNext()) {
SelectionKey key = (SelectionKey) it.next();

// lIs a new connection coming in?
if (key.isAcceptable()) {
ServerSocketChannel server =

(ServerSocketChannel) key.channel();

SocketChannel channel = server.accept();

registerChannel (selector, channel,
SelectionKey.OP_READ);

sayHello(channel);

}

// 1Is there data to read on this channel?

if (key.isReadable()) {
readDataFromSocket(key);

}

// Remove key from selected set; it"s been handled

it.remove();

/**
* Register the given channel with the given selector for the given
* operations of interest
*/
protected void registerChannel (Selector selector,
SelectableChannel channel, int ops) throws Exception {
if (channel == null) {
return; // could happen
}

// Set the new channel nonblocking
channel _configureBlocking(false);

// Register it with the selector
channel _.register(selector, ops);

// Use the same byte buffer for all channels. A single thread is
// servicing all the channels, so no danger of concurrent acccess.
private ByteBuffer buffer = ByteBuffer.allocateDirect(1024);

/**
* Sample data handler method for a channel with data ready to read.

*

* @param key

* A SelectionKey object associated with a channel determined by
* the selector to be ready for reading. If the channel returns
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* an EOF condition, it is closed here, which automatically

* invalidates the associated key. The selector will then
* de-register the channel on the next select call.
*/

protected void readDataFromSocket(SelectionKey key) throws Exception {
SocketChannel socketChannel = (SocketChannel) key.channel();
int count;

buffer.clear(); // Empty buffer

// Loop while data is available; channel is nonblocking
while ((count = socketChannel._read(buffer)) > 0) {
buffer.flip(); // Make buffer readable

// Send the data; don"t assume it goes all at once
while (buffer.hasRemaining()) {
socketChannel .write(buffer);

// WARNING: the above loop is evil. Because

// it"s writing back to the same nonblocking

// channel it read the data from, this code can
// potentially spin in a busy loop. In real life
// you"d do something more useful than this.

buffer.clear(); // Empty buffer
}

if (count < 0) {

// Close channel on EOF, invalidates the key
socketChannel .close();

/**
* Spew a greeting to the incoming client connection.

*

* @param channel
* The newly connected SocketChannel to say hello to.
*/
private void sayHello(SocketChannel channel) throws Exception {
buffer.clear();
buffer_put("Hi there!\r\n"_getBytes());
buffer.flip(Q;

channel .write(buffer);

B 4-1 SEEL T —NMEERAIRS 2. E 81 T ServerSocketChannel fiiSelectorsf %, Jf
K E M R R R b RATTAET M B8 h R A7 i 55 dsocket 1 51 HT, - PR BKEAS S E 4
AT BB FRAE S5 TS VA 7 select( ), X ATAELTCRRIIMPHIE . iR 45 AT, BRI o b
A CA A IRIE.

WR— AR R 5 A R 18 E A HE S AT —acceept( )ERAE,  TRAThidE T SR BUOGHR
WIE, K # N SeverSocketChannel Xf % . FATH AIE X 4 M2 24K, HARE
ServerSocketChannel 3¢ #f OP_ACCEPT #: /E . R A8 %1 3 F AT A R AT X — A B — 11
ServerSocketChannel Xt L \JOP_ACCEPTH#/EHEAT TV EM o I8 X iR 45 %% socketidd i 11 51 A,
FATH A T & W accept( ) ik, K 3K BKI 1A 1) socket B AW . iR Bl B %R S5 AR 2
SocketChannel, & /Al FEAEIEIRA ., X, 50— AN E 2Rk MBIt % e vh S B
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Pa A, AT R socket 7] 2 E M B £ g8 b o RATIEE A NOP_READARIL, & IFEFE4:
A5 ) socket il T8 A2 I i T AHE 6 -5 BUCACHE

AR N I A HE A I AT accept( ), FRATELRS & B E R i T read( ). ARAT—A
X 4487 I socketill i — i€ & Z i ServerSocketChannel £l & ffjSocketChanne L xf £ 2 —, I
AN 9 RO SRR ORI HE R S socketilfi i, AT — DA ILMITE
SR B A PRI AN A H A (P socket . TR EVE R R XA A SL U7 A T BEAE A U LLARFH 28 1 U7 A B
socket b FAN 2B (MR o B R S R [B],  DAHAd AT A S SN B TE Re 0% I AT B AL
i 4-1 v B T Bt G SR AT N, K HRE ' [Rlsocket, A% RIS KA .

TEPEIRBICHS, FAT1E A 1terator GERAR) X R Hremove() 7%, HaE N CLIE £ B8
IS R RS BR . BRI DL EL#2 MselectKeys ()i Bl friSetH A B, {H R 75 2 1 terator RiG & 4E &,
15 75 Bl IR AR AR il remove () 77 V2 SR8 G il PRI AR 3% PO S IR 45

4.3.4 HxMH

BN R RN, HEMEEFHEEAAE. Eidkeys( )Hiselectkeys( )ik [l 18 HI4E
& /& Selectorf R N F AL AT () Setht REG I EH I o X LA G W] REAEAE SN T4 e 3e . vt
mEnEasREAEMN. TRELABRERE, BaEBESIAME R KL -4
java.lang.UnsupportedOperationException, {H & 4EAEMEEENIKIE, e itk
TR RUE, AR IE B R, 1teratorXt R PR 2 W (fail-fast) . G0 R 2 B Setdl it AR
T, ell¥4it java.util .ConcurrentModificationException, KGR EYISHEAES
AR A LR PR A A el , T e A . ST DA EL RS ROk R, EE VR R X A AT
R MR 7 — N2 1 terator.

INRAE 2RI F R ) — DL PR B (R B RO A AEAR ) il B, f T DRI — 22D
KABMFEL VT . AEPAT BRI, gt ESelectortf R _LHHATFIE, AR5 & CE M6
M, wne CIEBERIBEAEE S, IZIRXAERINE . CHUHRRE S BRI RN REE 122
M 3D A ORFFFRZE (5 QUGN B AR SR IETE YRR .

FEL LR R, WREREXMEM —MEREGETES, ANERERTEOL R HfbiklE
HERKIEIER, S Z S S UM FERS, £F 3R E#ATRD . SRR S22, W
RIEG I RAEBEA DA R B SRB, w2 A ST ERS S . A R AT DL R 5 HA Ze R A
RN VAR RS, MAMALEIATFL T .

SelectorZficlose( ) /7% Sslect( ) 7iERIR T7 Aog —FER, Rt — B RHZE 1) AT RE 4 .
TEEFE FRICTE AT AR, BT Xfclose( )RS pEPHZE, B RNEFIRRL N, s PiTiE
BRI NEIR . (2SS T RSO0 T, AT H B (0 2R AR 2 AR BAT O AT 1) 2 R R A5 40 2 . ) il e
fig, JERHIERER (W 432/
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4.4 FEFRAM

ARART IS i 0 FT E G P — NI IE B BOH — R . BRAIFCRBCS BT H, AR
BB RIEIE R AL BB AN RS . —NRFE B S P I — DM A AE TR A RIEBEATI AR 2
AR, BEE B AR REIE TR FTIT .

IR PAEIE P FEAS L% 2 — AN FERS (U ERAE . NIOMI R THE AN TR AR BB LS e A T e — A
LARAE R — N AE TR S TE R, e PHZE TR A . 29— MEE RN, KK
A IUE T o XA R IEAEREAT 1 select( ), (HIX MM TEE I Fselect( ) 2RISR 2 H
R BE, AR Bl AT RE AR N TR SR T LU A H e 4 U selectKeys( ) iR IR 8] ) Sk £
RS HAEE Y RNES . B 3.45 NTRBAREEEIRE, 0T AR R A M E 2
ARH EE W,

BT LAZE 4.32 /071, DAVEAH 1R — M fEselect( ) H 28 HO 2 FE 2 AR i e JEE 1

R R EA H— AN O E kB ns, K2H077%EH Cancel ledKeyException. {HE,
Tas AT DL 224 i N EVECTH A SR G IE 1 AR . In BB IE g kI, RARRIEE e i, fE
KL HiE M T # 5] & ClosedChanne lException.

4.5 FIFLFZTT RM

P2 U Bk AR T UAfA A0 HY B 2R AR R I A B 2 A AT Bl IE 1 se . A — iR N 2 A
B ARS, WS RE AN LRSI, AR R E I R IR R T RE . (H R
il P — SRR S5 T T BB A EIE R 2 — NP e R EE L

XTHLCPUI RGN & X W Ree — MF EE, BFUNERFMER FHRAA A& r. @i
THBRELRE 2 (BT R SCUl s RIS MTAY, st Er] ISR m . (X6 T —/N 2 CPUM &
GiWe? (E—ANENCPURI ARG L, H— AL AL B A — AN RAERS, "TREHn-1 4
cpusth T PR o

I AAEANFIE T RAN R RS R INEAT? R —TF, R — AR K& 17041 20
FRIRERCRAG R . B IMERERAE IR 55 LR i Py Bk A 28 A T I 75 B A A AR Bl o XA M J2 ) AN
HEN AT A (0 T e i (a2, AR A AR NPT IR IE 4R R
55, BAFAETI PSR . ANF R RE P I ZER B AR AR . R SRS 2 52 3 22 i ok
FRD ] LRI S

RS — N, ARG T 2 MR RONETER IR ST, TERPUEA N 2 AR 8K
Yo fEREEE EPITMERFEIFASHRRIIT, KRBT HRZERERG MK . &
LN IEFEAR I BELHUREIE IR AT P — DN IFASR A B & B AR 7 56 R R STR K
KA F DN RRCR .
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— AN BT R HIE R X T AT IE RIS (NS, RO B IE iR 55 Z s Hoth
FEo 18 UM AN RE MM T8 B st 28 RS IR — A W IR 4 ) T AR 2R REI R AR B RS 1 ) Kt -
WRYE BB 26T, AARBH RN T LU (B0 E B QAT RIEE) o Xl s BasiE e
BTSSR T B 00, 1 ] B R AL A )

AR, SRR IE BEOR L A I A MO, AT DA A SR AR OR A R
AR, BN EEERERS . (R R AT U S 5 AN R AL 7
R AR R . 5 T AE R T BB TR R — N AR R AN ), 38 TE AT DURYE D) A d A R AR
LRERACTE . EATATRERT LR H SRR, /i efEits, IR RE&REM, 55455

B 4-2 PRS2 4-1 W — M PERERIEA Y . ©E S [ readDataFromSocket( ) /774, JIF
15 FH 2R R Tt R T 2% 0 i FH T e B R IR 2% . SR R P R D s U e AN TR, XMl
A SLB B Se lectionKey Xt G AL 645 N H AR 55 B TAE 22

Bl 4-2. i FHZAE R ONIEIE SR A 5%
package com.ronsoft_books.nio.channels;

import java.nio.ByteBuffer;

import java.nio.channels.SocketChannel;
import java.nio.channels_SelectionKey;
import java.util_List;

import java.util_LinkedList;

import java.io.lOException;

/**
* Specialization of the SelectSockets class which uses a thread pool to service
* channels. The thread pool is an ad-hoc implementation quicky lashed togther
* in a few hours for demonstration purposes. It*s definitely not production
* quality.
*
* @author Ron Hitchens (ron@ronsoft.com)
*/
public class SelectSocketsThreadPool extends SelectSockets {
private static final int MAX_THREADS = 5;
private ThreadPool pool = new ThreadPool (MAX_THREADS) ;

public static void main(String[] argv) throws Exception {
new SelectSocketsThreadPool () -go(argv);

}

/)

/**

* Sample data handler method for a channel with data ready to read. This
* method is invoked from the go( ) method in the parent class. This handler
* delegates to a worker thread in a thread pool to service the channel,

* then returns immediately.

*

* @param key

* A SelectionKey object representing a channel determined by the
* selector to be ready for reading. If the channel returns an

* EOF condition, it is closed here, which automatically

* invalidates the associated key. The selector will then

* de-register the channel on the next select call.

*/

protected void readDataFromSocket(SelectionKey key) throws Exception {
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WorkerThread worker = pool.getWorker();

it (worker == null) {
// No threads available. Do nothing. The selection
// loop will keep calling this method until a
// thread becomes available. This design could
// be improved.
return;

}

// Invoking this wakes up the worker thread, then returns
worker .serviceChannel (key);

/**
* A very simple thread pool class. The pool size is set at construction
* time and remains fixed. Threads are cycled through a FIFO idle queue.
*/
private class ThreadPool {

List idle = new LinkedList();

ThreadPool (int poolSize) {
// Fill up the pool with worker threads
for (int i = 0; i < poolSize; i++) {
WorkerThread thread = new WorkerThread(this);

// Set thread name for debugging. Start it.
thread.setName(*'Worker™ + (i + 1));
thread.start();

idle.add(thread);

¥
T
/**
* Find an idle worker thread, if any. Could return null.
*/

WorkerThread getWorker() {
WorkerThread worker = null;

synchronized (idle) {
if (idle.size() > 0) {
worker = (WorkerThread) idle.remove(0);

}
}
return (worker);
}
/**
* Called by the worker thread to return itself to the idle pool.
*/

void returnWorker(WorkerThread worker) {
synchronized (idle) {
idle._add(worker);
}

}

/**

* A worker thread class which can drain channels and echo-back the input.
Each instance is constructed with a reference to the owning thread pool
object. When started, the thread loops forever waiting to be awakened to
service the channel associated with a SelectionKey object. The worker is
tasked by calling its serviceChannel( ) method with a SelectionKey
object. The serviceChannel( ) method stores the key reference in the
thread object then calls notify( ) to wake it up. When the channel has

o X X X% %
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* been drained, the worker thread returns itself to its parent pool.
*/
private class WorkerThread extends Thread {

private ByteBuffer buffer = ByteBuffer.allocate(1024);

private ThreadPool pool;

private SelectionKey key;

WorkerThread(ThreadPool pool) {
this.pool = pool;
}

// Loop forever waiting for work to do
public synchronized void run() {
System.out.printIn(this.getName() + ™ iIs ready");
while (true) {
try {
// Sleep and release object lock
this.wait();
} catch (InterruptedException e) {
e.printStackTrace();
// Clear interrupt status
this.interrupted();

}

if (key == null) {
continue; // just in case
}

System.out.printin(this.getName() + " has been awakened");
try {
drainChannel (key);
} catch (Exception €) {
System.out.printin('"Caught *" + e
+ "* closing channel');

// Close channel and nudge selector
try {
key.channel () .close();

} catch (10Exception ex) {
ex._printStackTrace();

}

key.selector() .wakeup(Q);
¥
key = null;

// Done. Ready for more. Return to pool
this._pool.returnWorker(this);

}

/**

* Called to initiate a unit of work by this worker thread on the

* provided SelectionKey object. This method is synchronized, as is the
* run( ) method, so only one key can be serviced at a given time.

* Before waking the worker thread, and before returning to the main
* selection loop, this key"s interest set is updated to remove OP_READ.
* This will cause the selector to ignore read-readiness for this

* channel while the worker thread is servicing it.

*/

synchronized void serviceChannel(SelectionKey key) {

this._key = key;

key. interestOps(key. interestOps() & (~SelectionKey.OP_READ));

this.notify(); // Awaken the thread

V b
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* The actual code which drains the channel associated with the given
* key. This method assumes the key has been modified prior to
* invocation to turn off selection interest in OP_READ. When this
* method completes it re-enables OP_READ and calls wakeup( ) on the
* selector so the selector will resume watching this channel.
*/
void drainChannel (SelectionKey key) throws Exception {
SocketChannel channel = (SocketChannel) key.channel();
int count;

buffer.clear(); // Empty buffer

// Loop while data is available; channel is nonblocking
while ((count = channel.read(buffer)) > 0) {
buffer.flip(); // make buffer readable

// Send the data; may not go all at once
while (buffer.hasRemaining()) {
channel .write(buffer);

}
// WARNING: the above loop is evil.
// See comments in superclass.

buffer.clear(); // Empty buffer
}
if (count < 0) {
// Close channel on EOF; invalidates the key

channel .close();
return;

}

// Resume interest in OP_READ
key.interestOps(key. interestOps() | SelectionKey.OP_READ);

// Cycle the selector so this key is active again
key.selector() .wakeup();

}
+

AT AT WP R A 2 s BB B A 3T ) LT 2 B B i select( ), SR interestSE & B 1504,
FHoKrinterest CESHRERIE ) MILHUM 2 (read-rreadiness) IR A& H RS i o 1XH5 Bl 11 348 45 2% . 53 i 1A P
readDataFromSocket( ) (PR A@EIEA A 21 & G e UG, B3 TARLREMNE R B . 24
TARZRAR A A SR I RS B T 1 ready 225, SRR interest 7 503 1 MUk 26 £
A, BEWATEIERES LR Hwakeup( ). W LR Eselect( ) BEBHZE, X T4k Rk
1T XAMERIEIA T IRPAT — N E] (AT Ret A D 5 35 Bl 587 I Bt =0T 12 Aselect( )

4.6 BZ5

FEAT S, FAT A TNIOT A — 1. MLAFE R R o 2 5 1A Ik 55 4 iy 2 A ok
VAR LB . KX AR RE T4 7e Eldavat G Y, RS Al g Java i HTRE Y R DURT A LAt 4 A 15
B G LR R BT T AR PR ST .
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BLLE RIS 2K (Selector classes)

Selector, SelectableChannelfliSelectionKeyix =/MRAR | 13 e Java & F 4T
BGEREBRATHN =S5, 15 41 /N, BATES T IX S B 2 8] B L AR RS
e
EFEHE (Selection keys)

42 N, AR T 2L TR AR LA e 4], SelectionKey2Ef %
T SelectableChannel xf % fiSelectory A5 A&,

EEEZE (Selectors)

W FEAR 1 SRARAE R G AN M 2145 78 e 4% b IHIE 28 0 25 1745 72 O I 101 .
PAE 4.3 /D452 T IERHEEERAR 6 1 Mselect( )V IR AL BATTBARYS T — £ 5l 463 PEAH
RIFERAE ]

S IFEETT (Asynchronous closability)

FE 4.1 /N AT Al 1 20T 570 5% P e F A ATE TE A i) AL

ZBLEFE Multithreading)

£ 45 /N, ARG 7 ERR 2 LR M T OV IR FOETER AR S5, A5 B 2 AN ik dext
ZRII

e FF A ydavalli 55 as B FHFE P SR 1 9RA JT I PRAIE . BB TR A 9 K RE /0 2 5 B I iR 55 45
NIRRT 25, MR S5 adim X N IR s SE AT 7 Fie, BERTSE,  JF HLM JR2 g B2 AR

o 7. WATEKER T T i java. niofIE R TRKEIRE. SIEANEBC LA, &AL
AEZAFOHNMCRI . B AL ERNTEEE SR, Tl ENRE AR A KR
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BHhE

IENZRIET

Regular Expressions

W, BAE—FEL
— g 2
AR B RA TGS B R 7t java.util.regex (JLEE 5-1) F13EHJAPI (% 100 . JSR51, B
Javafilyiig >k (Java Specification Request) , & X 7 HHIIVORGEE, BIEMM T IsInEJavat-&
FRIEN A XA BB . R PR SR IE X IEAZ 1O, (2 EAT R -0 B L
AR (stream)  HFEHRA SCAR K

it CANON_ED

HRantern commpie Baring reges)

+Patiern compie (35ring re e, ink

+4zring pattem [

+Matcker matcher (Char Sequence inpat)

+init flags (}

Hhesdean mabches [Siring reqesx, Charseq uenie input)
5tring[] split {CharSequence input, it limil)
+H3tring]] split {CharSequence input)

Jew.in Senializeokie Matcher
Pattern
+int UKE_LINES +Pattern pattem )
i CASE_SENSITIE +Matchermset (1 o
T T +Matcher esat [CharSequence input)
+in COMMENTS St
int MULTILIKE +ir skart (int group)
fin] DETALL +:|-|1.!|-|d[!
it UKICTIDE_CASE +irt end (i qroup)

+5ering group {)

+S:nngqrwp-:irr|9mp]

+init group Cow {)

+hoolean matches 1

+hoolean fird {)

+hoalean find Jint star)

+hoolean laoking Az i}

+h'|.a|:ma#«pﬁ'd|x Reglacement (Mring Butfes sh, String replacement)
+4ering Rutter apgend Lail {ering Bufler shy
+anring replace All {String rglacement)
+anring replace First {41ring replacement)

K 5-1 IENRIA R

Perl. egrep Al & XA T HA 3 Dhfgsa KAIBAILAC (pattern matching) , A &A1&
W2 2 an ] {8 B fJava. AP ZHH R AR QIS L RCR . 6T IE W ZRaA UM PEQIER FAANTEA
TSN, AHR AP AR IE A A SEREH . BEEARBIENRIAN, BEHET
HORIHRE, XEiE AR AR RS, REEE—ARGFHIZ%E 1. O'Reillytihik 7 1)
—ARIEMZE AR A FE (L RIDKOCHESSIH 178D« Mastering Regular Expressions, {E#
Jeffrey E.F. Friedl GF:™) .

Chttp://www.oreilly.com/catalog/regex/)

10:  API, Application programming interface fI4E 5, N FFER 32 O o FH gm ez 0 .
11:  O'Reilly /& — S LA RRBHS B4 WA B H ittt R B 46— e H S LA A= 4 0 Thl T B 45
JDK, Java Development Kit {465, Java &k T H, J&H RSN Z K Java AT &K TRA.

Mastering Regular Expressions, £ Tkt AR, REFERPER CF@EIENZRIEL) .
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5.

1 EMRIAEXER Regular Expression Basics

IENERIAZ (regular expression) &R BRIATLE H Ax 2 4557 41 W UL EC — & R = 1) 7
FEFEF) (B ™) o IEMERIARLEUnixith 7 O 7R 2 4E I Fflsed . grep (AHRIEMRIATD |
awk S SCA G T2 O . AEUNIX T & A8 B I IE R IA R K AR T s B8 1K
BB 1IE N ik AL PR IO FE AL . 4L (The Open Group) J2UnixbritE B4, &3 M E X
APFAENUNIXISE B — 0 T VR GRE ™ .

Chttp://www.opengroup.org/onlinepubs/7908799/xbd/re.html)

JURERGEPerl (1) FIAIE 5 R RN RIA R H AR BERAAIEF ENET . b
& Perl FHAE K fitAT, EAETRINE 2 Z A D Re i) (R thy e 7 IE WA s0A)iE . Perl R L RE
LR EVET LI AME, JF HBEJE g Sr 7 IR R IA sRAE PR A SEPrbrife .

java.util.regex i 2 F AL (1) 1E ) 2235 ALRE (capability) #4j 7 Perl 5 #RALHIRLAE . 40T
T — RO D B e R AT . O Tjava.util.regex.PatternZE AT, 1EIL 5.4 7,
% 5-7 FJavadoc APITCHY .

FEPerl i rhr, TEM AR ANBER Gnline, ¥E M) Tl ARVCiCAS A . #1E N3
i ME Cevaluation) HEREETE T HH 15 Perl 75 SCA AL B () BIAR L T 52 000 . B R BLTE,
JavaCl &M LA Je o BRURFE SCAR S AL BEAESF JLEEC (notrivial pattern) k= N & TAE, B
A FH Javasth B SCAR SR AR 4 SR B IRR AL o

12:

13:

baR

14.

A R H B 75 81 JE SC R character sequence(s) Bk sequence(s) of characters, [X 51T 3¢ il £
IFFFE (string) o FARFEIE L HENBEZADFRHEBRNARFI . 7] ZFHEEER, WX
APEZ .

The Open Group #&/ L. ARSI, Hs &5 e 5t (Boundaryless
Information Flow) . Standards Group, X B ¥ AbriEdIfAk, RRIEFEGNT. HAEFRAERHAR.
75 grammar GEE) X, JEICH syntax fEAFE AL (2RO 9EE « K
S E R (PO X IR ANE (syntax) , XHATEA) T A, G AL ST
LSS A) TR R L 4y Z R DG R I AL s 1YL (grammar) , BEEHE R, A, A)VERIE
SCEETE T RN, TR TR AR
1: SEPRIIRBURIIR A E S (EFCNRATT P IRs £ 8, Xk TR G £ £ .
inline, PELHT, WIRED. TEGAE, FRA0/2 R 30R A M B E AR e, SERRS A oh 1IE

S8 WIRRREOBH R AE G P 5 m R i) A2 e
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http://www.opengroup.org/onlinepubs/7908799/xbd/re.html

oA ENRIER?

IENMERIA (regular expression) B2 T Stephen Kleene &+ Jut e HA-4EAR & A H
TR IENEE Cregular set) MIEZERT S5 KoL, fE 1968 4 LAHT IE W FRik 15 B A 50
A, 7E 1968 FEIX4AF JURSZI B 4T i1, Unix 565X Ken Thompson J1 & 1 3% T 1IE M A
SRS, R AL Unix ed SCAGBAE T

ed 7] g/Regular Expression/p (Global Regular Expression Print 4 & 1E 22k 0 FTE)
w2 TaA M, HHIATAEFISLE) grep 4. HEHETIENM LA sed. awk,
lex. egrep 554 . BEF IR IEXAEH G 2 SO DIRe g in, T SRR R B A)7E N
g CEHRET oK.

AMAZ, “—H—Hm, KNR&EAR” , ENREAZE “%” H17H2 AWk
(flavor) ” . 7F 1986 “E X5 N T POSIX (Portable Operating System Interface, W F&4H
HRAE R G4 D i, bR S0 KR E IRE RS AT ARG . POSIX & L T
FKIEMFIENR: FEAIENFLR (basic regular expression, BRE) Ay & IF M| % ik X
(extended regular expression, ERE) .

P flavor fEARZE RN R, R 7 HBEMAEE . £ BRI Mastering Regular Expressions ¥
Hi%HN “WiIJR” . Flavor: One of several varieties of a system, having its own details of operation. (#5041

T —DNRGRE T fr e —, AHS BRI .

Perl A B KT I IE N ZRIA AR B, - 1E 2Java AR S S JX — 22 B, java.util.regex sy
Javatli K TR E, B ASEHE SPerl [FIS5E AT HIRIARE 1. 2988, Perl 5 Javalff) il FH LR ANF]
(f: Perl @i FERMAE S, Mlava@dmidry. mmxt% 2 Wifs. (Hikavaik l&ERAPI
S TR, JF HBUE o vFJava iR bn SEILSCAR AL BRAT 55, THHZAT 5578 LAME#R 2 “ A" 45 Perl

i

w2

o WREAENS SEBEAT AR AL, A b BRI REE HE 5 1 .

AN REETK Perl BT FIXT RN . Perl SR SHF MBI 1 Perl“XS 57T 2 A2 A4 4
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Larry Wall 7£ 1987 fE&Ai 7 & perl. Perl +23EH, BEAEHEZL ThREE KR
ERAE—ANHARTET H, 0 AR E N Rk A B AR G N1E 5 AL . R
Perl % i) 1E U ik RACAYEL | James Gosling filif) emacs Ceditor macros, %5 &% % 45
A o Perl IAECERERTE 5 MR, WA CIE/\F. B8R T s RKE o ENE
i AL T AR v

IEN AR IUAL 51 % (regular expression-matching engine) R Z» Bm3s: #iE A IR H
ZhHL (Deterministic Finite Automaton, DFA) Fl3E#f & 14 IR EH 2 HL ( Nondeterministic
Finite Automaton, NFA) . & )2 7 5 W 9w 3 3Rk X R W UL AL B AR A 8. —MRIB oL T
DFA SEFEERR, BINE S ZILER (matching tree) , MRIGULECIHERE “1&877 ikik s
1 “Hr” , WRAEEZMTAE. NFA ITReEUE, BABBITRREFHRMER, HiEH
(Al (backtrack) . DFA JHEERIPL, {H NFA ZhEETE 4. il DFA AbHRZS Ty i 7%
ik (subexpression) 1 NFA A LL. java.util.regex 5% & NFA Jf H'& K455 Perl 5 4
fl.

BARIEM R AR T # DK 1.4 1 Java “F AW IERHA KBy, HEXLHT
java.util.regex A& 25— A& H T Java [ IE M ZRE A AIX —F5L. Apache G B AN TF AR

(open source) IEMIFIAFML: Jakarta-ORO FI Jakarta-Regexp, B eIk C4H Lt
H7T. 4k%&H OROMatcher ] Jakarta-ORO J& ' Apache JfH H & ti15 3] 73—
. T VFZINAEEAE H T E € X Chighly customizable) . Jakarta-Regexp [&] #f:
Apache H FTBIZE(E 2 VERIR . GNU B “RIEI AL $#=24E T —/N4% 8 gnu.regexp ¥ 1EN
LA, BA G Perl KITHEE. IFH IBM BHN44 com.ibm.regex RN, &
WA VL2 KA Perl DBk, WREFHISZHF Unicode.

IEMERR A s IEMIAL A8 AL v H 0 S 7 =X 5% i A 188 A B 038 1 A O IR T 3R
ik XA AE R BT A 40, i & B Jeffrey E.F. Friedl 3% 45 : Mastering Regular
Expressions (O’Reilly)

5.2 JavalEMFRiEZINAPI  The Java Regular Expression API

Java.util.regexi®/P U R & M T sL8lJava ik N #k Kb B AR PR, 004
NPatternfiiMatcher. HARIMAE AR IENRIERHEXILE (pattern matching)
M- java. langi®sE LT —AMFiE N, ECRRXEHNE. £ jiPatterntfiMatcherz
A, AT N Y% — N CharSequenceiX —#iME&

TN, ATERIL String NI4T IENRA R ITECH AL 7 — e PR AfE R, X4
5.3 1L,

5.2.1 CharSequence$¥[1 The CharSequence Interface

B A R R 5 PP A AT R AL R 1 . AR String st Rt 72 F7 751, HREEA]
FEASRENS XA ME— X R

JDK 1.4 & L T —/~4 NCharSequence ¥4 1, A b e AN B FFFTH . 1%
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72—/l 4 (abstraction), ‘BT RF T A1 AL X B8 K7 ) 2 A4 S 3 (specific implementation) 1
- etk . IDK 1.4 XF 4 = 7 i) String Al StrlngBuffer AT T e, A TS
CharSequence £ [ . #7 [*) CharBuffer 28 (£ 55 — = A 41 1L ) s 8 1 CharSequence .
CharSequenceTﬁ}cD&E?fv’f%ﬂﬂ%ﬁﬂjﬁ)\Tﬁiﬁﬁ (%%Juﬂﬁfxi) o

CharSequence® X HIAPIH/rfij B, B3R GRS “ER” HRFFF,

package java.lang;

public interface CharSequence

{

int length( );

char charAt (int index);

public String toString( );

CharSequence subSequence (int start, int end);
}

CharSequencef#id (&N 745 5 4l il it length( ) 77152 iR B AN K FE(E . 38T FcharAt( )
ATLMS B F A & 75F, KRG PR 7R B (desired character position) o TRHAL
BENERFRFHIKE R, 5RAVAZEMString.charAt( ) E A —4.

toString( ) /7 ¥R [B] (1) String X G B4 Fr i il 1 #4557 1« X ATREIR AR, 3T BN 75 7
B BNz miaid g, StringEfESZHL T CharSequence. String#lCharSequence[d] A28 ), ]
I S CharSequence & — /™ 52 # 1) String,  3IF-4 CharSequencefitoString( )77 741 [H] [ 52 7 71
() String X} 1M AS A& Bl AS . 40 SR 4% 43 % % J2 StringBuffer 5 CharBuffer, R 404 6 & —AN#H 1
String R A7 7477 71 I Rl A .

i J5 18 33 FH subSequence( ) 772 61— AN ¥ ) CharSequence ik 7 i F  (subrange)
start fllend 1) 48 52 7 205 String.substring( ) (17 77 XAH A« start 0 Zi& J7 51 1 2% 51 (valid
index) ; enddbZittstart X, FREMRBARTHRIRTIIN—. BAIEY, start@EihxRs GFE
WD, end@4WEG CRITFEER) .

CharSequence$# 1 K 7% Al 777% (mutator method) & R BUFRAARR, (HEZKEA
(1) SEILAT AT REAS 2 A AE . CharSequence 75723 [ B T R A G IR . W SRS oAz,
CharSequence 77 7% iR [0l 15 B RFE & R A CLF] 5-1) o W[4 iCharSequence (R 752
€ HAB AL A9 S, %AT LU toString( )77, X 4/ 7 A1 40 B AN AR R IR

%1 5-1 CharSequence$2 [ 545
package com.ronsoft.books.nio.regex;
import java.nio.CharBuffer;

/**

* Demonstrate behavior of java.lang.CharSequence as implemented
* by String, StringBuffer and CharBuffer.

*
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* @author Ron Hitchens (ron@ronsoft.com)
*/
public class CharSeq

{
public static void main (String [] argv)

{
StringBuffer stringBuffer = new StringBuffer (“"Hello World™);

CharBuffer charBuffer = CharBuffer.allocate (20);
CharSequence charSequence = "Hello World";

//EESRIETString

printCharSequence (charSequence);

//KJETFStringBuffer

charSequence = stringBuffer;
printCharSequence (charSequence);

//F g StringBuffer

stringBuffer.setLength (0);
stringBuffer.append ('Goodbye cruel world™);
/7R, “AREE”CharSequencef” 4 1 AR 45 5
printCharSequence (charSequence);

// )\ CharBuffer+ 5t CharSequence

charSequence = charBuffer;
charBuffer._put (" XXXXXXXXXXXXXXXXXXXX™) ;
charBuffer.clear( );

charBuffer.put (“"Hello World™);

charBuffer.flip( );
printCharSequence (charSequence);

charBuffer_mark( );

charBuffer._put ('Seeya™);
charBuffer.reset( );
printCharSequence (charSequence);

charBuffer.clear( );

printCharSequence (charSequence);
/7B CharBuffers: e R B2 ffiCharSequencek [ E
¥

private static void printCharSequence (CharSequence cs)

{
System.out.println ("length=" + cs.length( )

+ ", content="" + cs.toString( ) + """);

}
}

PLF 247 CharSequencef) 45

length=11, content="Hello World*®
length=11, content="Hello World*®
length=19, content="Goodbye cruel world*"
length=11, content="Hello World*®
length=11, content="Seeya World*"
length=20, content="Seeya WorldxxxXXXxXxxx"

5.2.2 Pattern3¥ The Pattern Class

PatternJShfi 1 IENIRIAN, EREABAE AR TR PR R . VLR IR
XA AT REAE R s &, BPOSFTREHEFIECR EOR, JTH RS E N AR K7 IE]
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Rk HEE (BEPer MEW, EEEARH) B aMiFRIEI, A g iR LA AE
S N REAT R AR

fEX — pi BJavalE MIFRE XL P GATE PR . PatternS Sl — N 1347 1 =)
Tk AF K. ILRANGE T MPattern API, BEERWMMEHMN. idf, XIHAZ
—MEREFEBMIE, BR P EE T REMRITEES.

package java.util_regex;

public final class Pattern implements java.io.Serializable

{
public static final int UNIX_LINES
public static final int CASE_INSENSITIVE
public static final int COMMENTS
public static final int MULTILINE
public static final int DOTALL
public static final int UNICODE_CASE
public static final int CANON_EQ
public static boolean matches (String regex, CharSequence input)
public static Pattern compile (String regex)
public static Pattern compile (String regex, int flags)
public String pattern( )
public int flags( )
public String[] split (CharSequence input, int limit)
public String[] split (CharSequence input)
public Matcher matcher (CharSequence input)
}

b TSI 5 — AN J5i%matches( ) @A A TR . e AT SE BRI ULEC#R A, JFARYE IE
NWFIEXZ G ILE AT (entire) A7 HR Bl —Mi/RIE. XFOERES BT, BN
ERABERETXS G (EEAM IO T — A e SRR AT R RIS R

public boolean goodAnswer (String answer)

{
}

return (Pattern.matches ("[Yyles|[Yy]|[Ttlrue", answer));

A7 FE TR B B M AR 0 B R BT — AR oL, s EHE SR &R —
B, B ER AR R T 5, BRI R B AR I, AR EN  G — A
HriiPatternty GIHEATHNN RINAP LT i%.

T EE R M EPatternE A A MG L. RAAEIE A ES T iEA T Llelg
B, compile( )P AR H AR IE N R IE X StringS 4. RFEIFIPatterntt %
B8 B Bl O g B T SR IE R IA K. RIS IE N R BB R, B4
compile( ) T.) k4l Java.util .regex.PatternSyntaxException (X )y 5+
W) o XA AN R, FUbin RER A O N FRIE SR R IATAAES R (BT
B R — A B, A LESTcompile( ) At ry /catchd ddk AT 46
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compile( )58 —FTE 2R EA — ML, X 7 IENRE BN . X bR
TR T AR g ATy, Bt AT A B A AN X 4y KNS5, (BRCANOB_EQAH) X
LeprE (Flag) AR ANRIEA N7 RIEXEH . ARETEASA/REL (OR) FKikA 4

S, W pR:

Pattern pattern = Pattern.compile ("[A-Z][a-zA-Z]*",
Pattern.CASE_INSENSITIVE | Pattern.UNIX_LINES);

P br S BRI IIRES . 2 5-1 &gl 1 /N BRI (] T 2 S

% 5-1. FMMIENRIERRIZIFSE

s MARRIER | ik
UNIX# 41T (2d) BRUnixa$1THER .
UNIX lines HEER P, RAERITH (\n) BITLRLERS. XMW THRE

FMETFSSHITH. MRKEBEIZFE RERIAR
D), MAWMTRAEFNAARBITELESR: \ny \rv \n\n, \u0085
(F—17)\ \u2028 (T4 BRTF)FMu2029 (B % 53 BR1T)-

Unix@ SITER B ATBRBANRER (d) EE.

NEY, vl @) BRAARRASXNEHERTE, XATsE A SITH.
CASE INSENSITIVE FERAXMFENEHRRIRE LM EF R KRB US-ASCIIESRF

. MREEAELENIREEIZESNTERNE, GRHRTUHE
UNICODE_CASE#r#&, MIifEAUnicodeiRBlX/NE#fE

(Unicode-aware case folding) -

UNICODEX /NG (?iu) UnicodeiR A, K/NWEIFEBRR
UNICODE CASE HESTXaXNEirE—2FAR, TROaKNEMFERFT

Bt 5 UnicodetrE—H . XBRR T EEFXNEFMAEIES PIFER
Unicode ZFERIBAS ZHM/NEFEH.,

IR RE S PRI RE -

e e (?2%) ZERRIFEEAR (whitespace) FIERE.

COMMENTS ZIEXE M 2BEXPERIZAR, FEUHFHFALE
BEIITREIEH 28,

%17 (?m) HAZITRN.

MULTILINE EZITRAH, RFFRAERITERLEFZEXFRAFIIZA

NE, ERNFSRAERITRLFZARFHFIIZENMNE. &£
EREAT, XEREAXRALEENFHFIINOFLSLERE
(BBEITERIEFD .

DOTALL (?s) = O EHAREEETE, EERITHRS.
DOTALL BIMNRS T, BFIAR (dot expression) HALEITHRST. 1%
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ETHE S TPerlf) BITRN, EMA (? s) X—BARIRE
o

MeFR p BRAEFNRN.

CANON EQ HAETX—HRE, HARSFHNRESBRLEFIAREN
TAC.

Bilan, HizkrEBEAR, WFFFFFaWw030A (UnicodefFS
“WTNEFF BEE—" “B&LEE" , Ba) 58
FF00ES (FITNEFFa “kE” wE, A 2ITE.
BARST, HTEZEMTENE. XTHTENE, FHE
DLhttp:/www.unicode.org/F F RS E X . ZIFEATBES S
BMHREEE T, RERARNFEREX TR BIEFAIE
R

Pattern< {) S B2 ALK, BASSEB 55X B IE R IE G E, TiEfEri. Patternty R
SRR AN, W N ERREFR A .

Hitk, — B&EES—A Pattern, 1EEEX Tt AW ?

package java.util.regex;

public final class Pattern implements java.io.Serializable

{
I X AR5 APIFIFR

public String pattern()
public int flags()

public String[] split (CharSequence input, int limit)
public String[] split (CharSequence input)

public Matcher matcher (CharSequence input)

TN, AEH &R [FIPatternZRAPISE T3 26 RA M5 B . pattern( )i [=] 1) String
B T ePattern sl G R A ER Bl A b 4 compile( ) o i —Nflags( ), RIEI 2
TEI AR U R AL bR SRS . an SPatternyt Rt IE 2 K Hicompile( )B&E, Miflags( )ik A1/
fEAE 0o IR [m] AR S Bt R R AR it 4 compile( ) B BHiAR EAE: EAVELAS t 1B R IX AR
MAFIE R B TR L, SRR E R 5-1 B F R,

ST dsplit( )R AR, e R SIE N E SR (delimiter) SKRAFICTFFF 741, X2
4 NBXAR 2| StringTokenizer, {H & &M IIRESE 58, KA € S5 Al DAZ DL D 1E W Rk =0 1) 2 4F
FEHl. 5346, split( )7 AN IR 1, eIk 8] (12 2 5 B bR 28 I B A T A A2 2R 2 AN
TR I AT EA:

Pattern spacePat = Pattern.compile (""\\s+");
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String [] tokens = spacePat.split (input);

A — S HWsplit( )58 AN ZSEUEE S HBOVF 207352 55200 . split( )5
“ABEHRR TN T IR N IR PR R BRI S H SR TR . R

IERHEA RFRR

R AL L split( YRIRRME N RO, W77 50K e R R 0 =M AT .

iR (Bl IR P RERAEAT R . QRS E RN, WA R IR T 7y, B4 RS 74T

FRAELREAN . WERIRMEOVIE, B ERZR B String K (55 K fE . B PR un,
A IENFRIE R B Fn-1 K. £ 5-2 XWX G347 T

A %R A WL 5-

2
& 5-2. split( ){T H%ERE

Input: poodle zoo Regex="" Regex = "d" Regex="0"
Limit=1 "poodle zoo" "poodle zoo" "poodle zoo"
Limit=2 "poodle", "zoo" "poo”, "le zoo" "p", "odle zoo"
Limit=5 "poodle", "zoo" "poo”, "le ", "o0" "p",, "dle 2", ,
Limit =-2 "poodle", "zoo" "poa”, "le ", "o0" "p",, "dle z", ,
Limit=0 "poodle", "zoo" "poa”, "le ", "o0" "p",, "dle 2"

B, matcher( )24 E\ 4 PEHIB A Matchertt R T.) ik, VLHEC#E (matcher) &l
FORASHIULAC 51 % (stateful matching engine) , ‘& AIEANfAI% H AR AP (Patternsf
QUNATTISR) HEATUTAE. 5015 Matcherli 2 K2 B IR KA KM\ FL B, 1602 Bl I T (K
N (5.2.3 TR EBEAT IR .

5.2.2.1 FIABRRXXI/ESFEFHFE  Splitting strings with the Pattern class

AR A AN T P I D ik A AT AS [ Y BRAEDGS AR [ BB N 745 s EAT 4 23, L5 R n ol

5-2 £ I FERE T o
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%1 5-2.

RIS 745 5

package com.ronsoft.books.nio.regex;

import java.util._regex.Pattern;

import java.util_.List;
import java.util.LinkedList;

/**

Demonstrate behavior of splitting strings.

@author Ron Hitchens (ron@ronsoft.com)

*/

public class Poodle

{

/**

* Generate a matrix table of how Pattern.split( ) behaves with

* various regex patterns and limit values.
*/
public static void main (String [] argv)

{

throws Exception

String input = "poodle zoo";

Pattern space = Pattern.compile (" ');
Pattern d = Pattern.compile ('d");
Pattern o = Pattern.compile ("0");
Pattern [] patterns = { space, d, 0 };
int limits [1 ={1, 2, 5, -2, 0 };

/7 WRESHAEARER S H . BRESHEH.
/7 Rk A [pattern . ..]
/7 BT EIHBH.
if (argv.length 1= 0) {
input = argv [0];
patterns = collectPatterns (argv);

}

generateTable (input, patterns, limits);

/**

*

*

*

*

*

Output a simple XML document with the results of applying
the list of regex patterns to the input with each of the
limit values provided. 1 should probably use the JAX APIs

to do this, but I want to keep the code simple.

/

private static void generateTable (String input,

{

Pattern [] patterns, int [] limits)

System.out.println ("<?xml version="1.0"?7>");
System.out.println (“"<table>");
System.out.printin ("\t<row>");
System.out.println ("\t\t<head>Input: "
+ input + "</head>");
for (int i = 0; i < patterns.length; i++) {
Pattern pattern = patterns [i];

System.out.println (""\t\t<head>Regex: <value>"

+ pattern.pattern( ) + "</value></head>");

}
System.out.println ("\t</row>");

* The XML output created
* here can be styled into HTML or some other useful form.

* See poodle.xsl.

*

*
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for (int

i =0; 1 < limits_.length; i++) {
int limit =

limits [i];
System.out.println ("\t<row>'");

System.out.printin ("\t\t<entry>Limit: "
+ limit + “</entry>");

for (int j = 0; j < patterns._length; j++) {
Pattern pattern = patterns [j];
String [] tokens = pattern.split (input, limit);

System.out.print ("\t\t<entry>");

for (int k = 0; k < tokens.length; k++) {
System.out.print (“'<value>"
+ tokens [K] + "'</value>");

}
System.out._printin ('</entry>");
}
System.out._printin ("\t</row>");
¥
System.out._printin ('</table>");
¥
/**

* If command line args were given, compile all args after the
* first as a Pattern. Return an array of Pattern objects.
*/
private static Pattern [] collectPatterns (String [] argv)
{
List list = new LinkedList( );

for (int i = 1; i < argv.length; i++) {
list.add (Pattern.compile (argv [i]));
}

Pattern [ ] patterns = new Pattern [list.size( )];
list.toArray (patterns);

return (patterns);

1 5-2 fi th AR FA 45 R MR XML, 7] 5-3 Hp AR s XML e BRHT ML XA

TR R W T s L
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19 5-3. FFHEREFE AR

<?xml version="1.0"?>
<xsl:stylesheet xmlns:xsl="http://www.w3.0rg/1999/XSL/Transform"
version="1.0">

<l--

XSL stylesheet to transform the simple XML output of Poodle.java
to HTML for display in a browser.Use an XSL processor such as
xalan with this stylesheet to convert the XML to HTML.

@author Ron Hitchens (ron@ronsoft.com)
-—>

<xsl:output method=""html"'/>

<xsl:template match="/">

<html><head><title>Poodle Zoo</title></head><body>
<xsl:apply-templates/>
</body></html>

</xsl:template>

<xsl:template match="table">

<table align="center' border="1" cellpadding="5">
<xsl:apply-templates/>
</table>

</xsl:template>

<xsl:template match="‘row'>
<tr>
<xsl:apply-templates/>
</tr>

</xsl:template>

<xsl:template match="entry">
<td>
<xsl:apply-templates/>
</td>

</xsl:template>

<xsl:template match="head">
<th>
<xsl:apply-templates/>
</th>

</xsl:template>

<xsl:template match="entry/value'>
<xsl:if test="position( ) I= 1">
<xsl:text>, </xsl:text>
</xsl:if>
<xsl:call-template name="simplequote'/>
</xsl:template>

<xsl:template name="'simplequote" match="value'>

<code>
<xsl:text>"</xsl :text>
<xsl:apply-templates/>
<xsl:text>"</xsl :text>
</code>
</xsl:template>
</xsl:stylesheet>
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5.2.3 Matcher2( The Matcher Classic

Matcher 28 4 VL L 45 7 41 i 1 ) Rk A L2 41t 1 2 AP . Matchersifil i i@
i Xt Patternst 4 iE Hmatcher( ) v R A1 KT, €W H K H HiZPatternd 3 i1 1E I &k
2o

package java.util_regex;

public final class Matcher

{
public Pattern pattern( )

public Matcher reset( )
public Matcher reset (CharSequence input)

public boolean matches( )

public boolean lookingAt( )
public boolean find( )
public boolean find (int start)

public int start( )

public int start (int group)
public int end( )
public int end (int group)

public int groupCount( )

public String group( )
public String group (int group)

public String replaceFirst (String replacement)

public String replaceAll (String replacement)

public StringBuffer appendTail (StringBuffer sb)

public Matcher appendReplacement (StringBuffer sb,
String replacement)

Matcher S SL 2 MRS RXT G, BEATE 3 T 5% S\ 747 77 51 DL C A B A4 12 0
#ikH . Matcherxt G A& 22K, FOVENEERMHZEARE RS (hold

internal state) .

—/A Matchers2flk B —/PatternsZfi], Matcherx} % (Kpattern( )ik [a] {12 1 J5 51 F
(back reference) , f8Ffl%E T MatcherfjPattern 4.

Matcherxf @l LEE A, (H2RLEERESEMN, N T IFGEHILE EE AL 04k
TORRE . XAl Freset( ) kS, &7 EE S IULECHE T A < ffICharSequence 2 Hif
FREAUEHC 4 T R TS EPreset( )¥f8 A L IMatcher % & [f)CharSequence. 4151
T XTI 255 7 ZIEAT IS, R4 80T LK — A8 i CharSequencef& i 25 reset( ), Bl f5 VLAC
B HARREAT . B, BEE S ECRATHISCE, AT LR et iddreset(). Z 0] 5-4.
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1 5-4. & HFSCEgrep  Simple file grep

package com.ronsoft.books.nio.regex;

import java.util._regex.Pattern;

import java.util.regex.Matcher;
import java.io.FileReader;
import java.io.BufferedReader;
import java.io.lOException;

/**

* Simple implementation of the ubiquitous grep command.

First argument is the regular expression to search for (remember to

*

* quote and/or escape as appropriate). All following arguments are
* filenames to read and search for the regular expression.
*
*

@author Ron Hitchens (ron@ronsoft.com)

*/

public class SimpleGrep

{

public static void main (String [] argv)
throws Exception

{

if (argv.length < 2) {

}

System.out.println (""Usage: regex file [ ... 1');
return;

Pattern pattern = Pattern.compile (argv [0]);
Matcher matcher = pattern.matcher ('");

for (int 1 = 1; i < argv.length; i++) {

string file = argv [i];
BufferedReader br = null;
String line;

try {
br = new BufferedReader (new FileReader (File));
} catch (10Exception e) {
System.err.println ('Cannot read """ + file
+ "": " + e.getMessage( ));
continue;

}

while ((line = br.readLine( )) != null) {
matcher.reset (line);

if (matcher.find( )) {

System.out.printin (file + ": ™ + line);
}
}

br._close( );

11 5-6 IR )2 reset( VR RN, B suVFMatcher{E T35 T AR #4551
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%1 5-5. HREXULACHIR LA Extracting matched expressions

package com.ronsoft.books.nio.regex;

import java.util._regex.Pattern;
import java.util.regex.Matcher;

/**

ook Xk ok ok X X X % %

*/

Validates email addresses.

Regular expression found in the Regular Expression Library
at regxlib.com. Quoting from the site,

"Email validator that adheres directly to the specification
for email address naming. It allows for everything from
ipaddress and country-code domains, to very rare characters
in the username."

@author Michael Daudel (mgd@ronsoft.com) (original)
@author Ron Hitchens (ron@ronsoft.com) (hacked)

public class EmailAddressFinder

{

public static void main (String[] argv)

{

}

if (argv.length < 1) {

}

System.out.println (“usage: emailaddress ...");

/7 G T S A AR 2R P AR
Pattern pattern = Pattern.compile (

"([a-zA-Z0-9_ \\-\\_.]H)OCA\[[0-91{1,3}\\.[0-9]"

+ "{1,31\\_[0-91{1,3N\\ D) | (([a-zA-Z0-9N\\-J+\\.D)+)O"
+ "([a-zA-Z]1{2,4} | [0-91{1,3P) (\\1?)",
Pattern_MULTILINE);

77 G fE— MMatcher it 4
Matcher matcher = pattern.matcher (''");

// ERIE DS EOFE R T Rt b
for (int 1 = 0; 1 < argv.length; i++) {

}

boolean matched = false;

System.out.printin (");
System.out.println (“"Looking at " + argv [i] + "

/7 BILELSS BN, BEYESAITH
matcher.reset (argv [i]);

// BE|CECH I
while (matcher.find( ))
/7 HE|—AULHED
System.out.printin ('"\t" + matcher.group( ));

matched = true;
}
if (! matched) {

System.out.println (''\tNo email addresses found");
}

S =
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PL N EmailAddressFinderiz 17— e pn Atk

Looking at Ron Hitchens ,ron@ronsoft.com., fred@bedrock.com,
barney@rubble.org, Wilma

<wFlintstone@rockvegas.com> ...

ron@ronsoft.com

fred@bedrock.com

barney@rubble.org

wFlintstone@rockvegas.com

N IR [ R R S T E A T H bR R A R AR . B Sk & matches( ),
WA (entire) 457 FIVLHS IE KB B, ek Bltrue. Sz i RALTLAD 1) R 2
THH, JridiREfalse. 7ESCHH, X ARV T IR B GF R — e B AT R AR A
). 1XF4T A (behavior) 51T -Pattern2& )/ FHIRE FFmatches( ) ]

lookingAt( )77 % Smatches( )AHEL, (72 BIAZEREAFFH1 BALAULED . 0 58 1 ) ik st
AUCH 77575 ibeginning (JF3k) , MlookingAt( )i& [Eltrue. lookingAt( ) /5 i:4E 43 M 41 ) 3k
I 27N B TR R T ILRART IEE “BF” Bisam ATk, miiREh
true, ABA AT UL Hstart( ). end( )Figroup( ) 5 ¥EVLEL I TP AIITE R (BG4S 26 FIX
RPN o

find( ) 7572247 12 S lookingAt( )AH [FIZE B ITFLHRAE, (H2 e aidEm —ANTR A B
FHAEZ G BT EA . I RV 7 AR Ffind( )X A TIZ AT, 3R R ITREL .
LG S — AT, MR AT A N2 aG . EREE A, ek AT —
ANVCHEC 7 510 5 T 2 — AN F R E TR &SRS, R3] 7R Uk R [
true; Sz H¥iR[lfalse. I8 18 28 Ffind ()R UG i) — S8 SCA SR 2 38 5 op BT A DG S AR

AL B S Hfind( ) AEL E R S BT R EAIF LA BT R 25 R
Fn] LU HI 2 B find () 33 Fi 5 A 7 21 R A2 8 2

— B AR VUES, % a] LLE S start( ) Flend( ) 5E VL EC AL T2 455 2 A AT A6 &
Start( )7 V&R [FI PR VLA T 51 B N R 5] end( )77 R 8] 1B T VS BC T 91 R 145 1)
R n—. X% [[{f 5 CharSequence.subsequence( )ik M —3, A BL4%H T HE BV AL K1
J¥ 51

CharSequence subseq;

if (matcher.find( )) {

subseq = input.subSequence (matcher.start(), matcher.end( ));

— LG TRk AT AVCRC 2 245 5, IX ML T start( ) Flend( )RR BIAHE PE. RA 4T
fi 2 B £ 24 it matches( )« lookingAt( )EASMIfind( )G, start( )Flend( )iR [ul (I1E A4 7 X

U B 8 A ARG 21 DT S B A B UG AT 22 9K 0R [B] 9 42 false , R4 i A start( ) B end( )/[n‘@?&
166



java.lang. lllegalStateException (Javaif 5 dEHERERHE)

AT TR group S B start( ) Alend( ), FRATE LT EAIERIANXIE R (expression
capture group) . (LK 5-2)

Reqular expression: { xy ). *(y)
groupl) —start(d)
startf), start1) q L +— endi},end(2}
Xjfz. y
'f_lf'i'UF'lls—f T T—gmuplzl

& 5-2. start( ). end( )Fgroup( ))&

TEN BT R S F O SRAL (capture group) FRIER, BATH NG T3 T K.
1 2R3 3R SRAB S (B DR A7 UG B X 28 IR R R SR 7P 81 . — BSg DL RC AR 52
Ji, I EEORAF HIACRD Py T 3 2oL A 2 A L AR 2H 5 MAMatchersl 5L EET SR H

ERA AT AR EAE ], BoE T Ll N E B TR AR OFHES) 58] Tin¥EARX
LREHE T, Bk dLaseId NHZ (group zero) o Filtn, 1ENZRIERA(B)(C(D)) I EE
A7 MR G 5 W3k 5-3 Fior

5-3. A((B)(C(D))) MMk i 3R
g FikAA
0 A(B)(C(D))
1 ((B)(C(D)))
2 (B)
3 (D)
4 (D)

KR A ANEAAAE R FAE . LI AR (pure) SRR CIEMIRAIH . BRI
EIERAF HEN TR R AR S . (AR S AR 5-7. )

EBATEE J5 A Tl 3R AL S 2 4075 .

package java.util_regex;

public final class Matcher

{
/7 XIEAPVFIR I — 5y

public int start( )

public int start (int group)
public int end( )
public int end (int group)
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public int groupCount( )

public String group( )
public String group (int group)

Fili S 2H AE 1 ) 22 58 2R 28 rR () 4 5 i groupCount( ) J5 R IR (8] 148 Kk E JE 46 i Pattern i
G, AR . 5 200N IE H N F-groupCount( )i [81 (R . A3 88 H 5 Bl 1 41 5 K S 8
java.lang.IndexOutOfBoundsException (javaifi & &5l I A RH) .

A UK 3R 5 A% 5 2 start( ) Flend( )k € T3 412 B ULHC A skl 7R 1A, A ]
RE HPLIXFE—MIE L, BPREASRIE R RIIICREEE — A2 AR R VL ULRE . an FE R
(R SR 21 T A 1 B W start( ) Fllend () 7 VA FRTIR [RHECKE -1

CEWZ v B A7 LR i start( ) Fflend( )ik =] i {8 A% A ffICharSequence  H2 Y H UG
FCHIF 751, {Haggroup( )77 ks fit 1 s e s i) 77 2. W B - 2 20group )Rk [al—
MR, ZFBOR VLR RIS A 7 41 . R ISR A group( ) A& S48, MR ENEZ S
BAEMRIER (AE) IRTFH. RIEBWT:

String matchO =

input.subSequence (matcher.start(), matcher.end()).toString( );
String match2 = input.subSequence (matcher.start (2),

matcher.end (2))-toString( );

Y AMERSHPTIAMER S E

String matchO
String match2

matcher.group( );
matcher.group(2);

i 5 LA B Matcher i G RAS U5 7 51 0 7725 IR R IE i W R 2 —
AL IFE i (search-and-replace) . X7 i H]replaceFirst( )MireplaceAll( )F] LA AR FA A Bl
. e o XM FER, X HI7E T replaceFirst( )7E 3k 285 —ANUCHES G wh 251k, 1
replaceAll( VK EAIAT BB e 5e A FIULEL . 3 #0444 StringZ 8, StringZ 802 T &
BNFF P A R UL RO ) & (. (replacement value)

package java.util_regex;

public final class Matcher

{
/7 XZEAPLER A FIE
public String replaceFirst (String replacement)
public String replaceAll (String replacement)

}

oottt HERAEIENRIER AT AR JE 51 (back-reference) o ‘&A1 AT DA IS HR 4L
“HreplaceFirst( )kreplaceAll( )H & 78 51 H o fZRA 5 8 A 3L o i 5 $n i N &

FREp s BT AT R B R A R AT, R BLR$g s Hgroup( )ik IMEAE: .
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SR B B A R G R Cliteral) 370K 5
() . A AR AT S, (i

SN

TR b R B A B, A s
R 5-4 W pegs T el oRBIAHD WL 5-6.

R0 A e Z0UAE E T TN BOREAT
IRZIN—A AR D o iSRS BRI 5 H S
UL SRR e 5 45 007, BIXFE: 123821456

Y zan =]

(N7

% 5-4. ILECERAHIE R

IEMRZX TN Bt replaceFirst( ) replaceAll( )
a*b aabfooaabfooabfoob - -fooaabfooabfoob -foo-foo-foo-
\p{Blank} fee fie foe fum fee_fie foe fum fee fie foe fum
([bB] )yte Byte for byte $lite Bite for byte Bite for bite
\d\d\a\d([- ]) card #1234-5678-1234 Xxxx$1 card #xxxx-5678- card #XXXX-Xxxx-1234
1234
(up|left)( left right, up down $3$2%1 right left, up down right left, down up
*)(right/down)
([CcPp][hl]e[ea]se) | want cheese. Please. <b>$1 I want <b> cheese I want <b> cheese </b>. <b>
</b> </b>. Please. Please </b>.

%] 5-6. IEMIFIEF 4 Regular expression replacement

package com.ronsoft.books.nio.regex;

import java.util._regex.Pattern;
import java.util._.regex._Matcher;

/**

* Exercise the replacement capabilities of the java.util.regex.Matcher

*OoX % 3 R X X ¥ ok F X

*

* @author Ron Hitchens (ron@ronsoft.com)

*/

public class RegexReplace

{

public static void main (String [] argv)

{

/7 SEEMEE, 2OFEASH
if (argv.length < 3) {

System.out.println ('usage: regex replacement input ...’

return;

}

/7 FHBIRERE S5 44 ORAF T D) B 5 4 75

class. Run this code from the command line with three or more arguments.

1) First argument is a regular expression

2) Second argument is a replacement string, optionally with capture
group references ($1, $2, etc)

3) Any remaining arguments are treated as input strings to which the
regular expression and replacement strings will be applied.

The effect of calling replaceFirst( ) and replaceAll( ) for each input

string will be listed.

Be careful to quote the commandline arguments if they contain spaces
or special characters.

s
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String regex = argv [0];
String replace = argv [1];

/7 GERIEA; — AR

Pattern pattern = Pattern.compile (regex);
/7 13FIMatchersLl, ks i 3 M 7755
/7 T 5%

System.out._println (' regex: + regex + ""');
System.out.printin (" replacement: """ + replace + """);

/7 XFBARIREISECTAT RN IE N/
for (int i = 2; i < argv.length; i++) {
System.out._println (""-—--————————— - ");

matcher.reset (argv [i]):

System.out.printin (' input: *"
+ argv [i] + """);
System.out._printin ('replaceFirst( ):
+ matcher.replaceFirst (replace) + ""');
System.out._println (' replaceAll( ): *"
+ matcher.replaceAll (replace) + """);

T &izfrRegexRep lace 5 i Hi 45

regex: "([bB])yte~
replacement: "$lite”

input: "Bytes is bytes”
replaceFirst( ): "Bites is bytes”
replaceAll( ): "Bites is bites”

O - IR A AR IR 777 8 i SR . AME T IR String®, Java
G PR EOR B B ZA A SRRAT, R n SR G AEAE I b e 3L (escape) — A
KL, I ATEAE g B I String 7 2 b 5 2PN SR . 4 SRAE 2 98 (1 15 0 7455 s v 7 ZE A
B BORIAL, A fE Javali AR o 5 2 DU ERE I SR .

RN A a\b & #5751, replaceAll( )IString i =S H A 2iZEa\\\\b ( IL{H 5-
7) o GETHIX L SBT3 BN !

1 5-7. IEMIFIE R A AHT Backslashes in regular expressions

package com.ronsoft_books.nio.regex;

import java.util.regex.Pattern;
import java.util_.regex._Matcher;

/**

* Demonstrate behavior of backslashes in regex patterns.
*
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* @author Ron Hitchens (ron@ronsoft.com)
*/
public class BackSlashes

{
public static void main (String [] argv)

{

/7 FEFINFAE“a\b” # XY Z8ABC

String rep = "a\\\\b"';

String input = "> XYZ <=> ABC <"';

Pattern pattern = Pattern.compile (“"ABC|XYZ");
Matcher matcher = pattern.matcher (input);

System.out.println (matcher.replaceFirst (rep));
System.out.println (matcher.replaceAll (rep));

/7 FERANTE A KT R 3, DOS-like CR/LF
rep = "\\\\r\\\\n";

input = "line 1\nline 2\nline 3\n";

pattern = Pattern.compile ('\\n"");

matcher = pattern._matcher (input);

System.out.printin (""");

System._out._println ("Before:™);
System.out.println (input);

System.out.println ("After (dos-ified, escaped):");

System.out.println (matcher.replaceAll (rep));

}
}

T %1 21547 BackSlashes )i H 45

> a\b <=> ABC <
> a\b <=> a\b <

Before:

line 1
line 2
line 3

After (dos-ified, escaped):
line 1\r\nline 2\r\nline 3\r\n

Matcher APIZ|H T HANEIN TV, EAEMEAR VI MEANZAFVINRER, EfEE

P Afind().

package java.util_regex;

public final class Matcher

{
/7 XS AP SR
public StringBuffer appendTail (StringBuffer sb)

public Matcher appendReplacement (StringBuffer sb,
String replacement)

BINTNEAS IR 1] O 4z 47 i B #e 6 B String i /2 A in 2 4L StringBuffer it %
bo X RV R R BIVLAC 125 R BT B O S 2 MM VLA R 8

it appendReplacement( ) FlappendTail( ), 47T A4 T 2 i 5 e A 25 did 7 o
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Matcher t idF KPIRS(E AL (the bits of state information) Z—&iBN
fi¥ (append position) . B E AT IEMAZRFIINE, XEFRF T CEIE
it 2 Hir i F appendReplacement( )& il T Hi2k. 4 HappendReplacement( )i, K& AW R ik

-

1. MNP s B 52 N R aB A7 BT 4h, e B T AR A n B 2 A
StringBuffer+ . &/ &6 FRFMAEVLEAE R E N AR XNFEHFAET
start( )iR [F 112 51— AL L

2. WRHTHER), B g StringBuffer & M Tk A R4 51 .
3. BN E SR R AE DL RS T AP IR 5], XA G Eend ()R [RIIME .

I RT—AUCECERAE fh GEH R Ffind( ) appendReplacement( ) /7274 g IE# TA/E. 4
FAT—ANVC R B ) 2 Fal se Bl fE B A7 fG Sr B iZ 5, BEAE R — “4 Ak
Jil” : java.lang.lllegalStateException (javaif = EEIRERH)

ERNE T fFERAFRER T i)a R R UCELANE A F & 757 IR AT REA AR 22T,
{H j=appendReplacement( ) AN & #l'e41, F HAEfind( ) TCiEFR 25 £ I ULH fSend( B A 2R (4]
AHHFME. XS N appendTail( )& IELFaT LR SR T . BIGRE S 7Y
REIE AL B BN RIFTA 75, FHEelemsls 2 fstringBuffers . ToAI5 2
appendReplacement( ) AllappendTail( ) # 24 f) 4 F 175 150

Pattern pattern Pattern.compile ("([Tt])hanks™™);
Matcher matcher pattern.matcher (“'Thanks, thanks very much™);
StringBuffer sb new StringBuffer( );
while (matcher.find( )) {
if (matcher.group(l).equals ("'T")) {
matcher.appendReplacement (sb, "Thank you'™);
} else {
matcher.appendReplacement (sb, "thank you™);
}

}
matcher.appendTail (sb);

# 5-5 SR ERACH N ] BIStringBuffer AR L I FE S

% 5-5. {#FappendReplacement( )FlappendTail( )
BMAE | 31T 4 Bk HOStringBuffer
0 appendReplacement (sb, Thank you
"Thank you'™)
6 appendReplacement (sb, Thank you, thank you
"thank you'™)
14 appendTail (sb) Thank you, thank you very much

285 38 N ERAE 3% 7 514 B StringBuffer 4 % sb /i, & 45 H#: “Thank you, thank you very
much”. i 5-8 @ATEEMARIEARG], B8R 7 XM BB ST AR SRR . &
AR, AT DU AR A, UL A2 B S B | A - B A . £E
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BRI F, WIANS B EE TR EE B> (overlap) . FH Matcher find( ) 1
Matcher.appendReplacement( ), #w] LU s 7 sCURAEREAS B e, AT AT BE Bl IS 78 %> 5]
NS [ ) B 4

%] 5-8. IEMIFIAIEM/E#H  Regular expression append/replace

package com.ronsoft.books.nio.regex;

import java.util.regex.Pattern;
import java.util._.regex._Matcher;

/**

* Test the appendReplacement() and appendTail( ) methods of the

* java.util.regex.Matcher class.

*

* @author Ron Hitchens (ron@ronsoft.com)

*

/
public class RegexAppend
{
public static void main (String [] argv)
{
String input "Thanks, thanks very much';
String regex "([Tt])hanks";
Pattern pattern = Pattern.compile (regex);
Matcher matcher pattern.matcher (input);
StringBuffer sb new StringBuffer( );
/R E BB S| ILAS
while (matcher.find( )) {
if (matcher.group(l).equals ("T™)) {
matcher.appendReplacement (sb, "Thank you'™);

} else {
matcher .appendReplacement (sb, 'thank you');
3

}

/7 e E|StringBufferfif&ik
matcher.appendTail (sb);

// FTENEE R

System.out.printin (sb.toString( ));
77/ AEBATE AT & e A SN X
sb.setLength (0);

matcher.reset( );

String replacement = "$lhank you";

//TE HEE ST

while (matcher.find( )) {
matcher.appendReplacement (sb, replacement);

}

// %R F|StringBufferfti%
matcher.appendTail (sb);

// FTENZS
System.out.println (sb.toString( ));

/7 TR, WER T (BEPAIEANS TR E #D
System.out._println (matcher._replaceAll (replacement));
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/7 BJa—IR R

System.out.printin (input.replaceAll (regex, replacement));

5.3 StringZMIENFRIENF7E  Regular Expression Methods of the String

Class

MR LA EFIRTE , T4 H AR S0k SO U2 i 2 Wi . XRR AR, JATH
“CEMA” StingZECLTNIN T LA FIRE P R PAT B L AR IE U 2 A d AR «

package java.lang;

public final class String

implements java.io.Serializable, Comparable, CharSequence

{
/7 XA MAPIFR

public boolean matches (String regex)

public String [] split (String regex)

public String [] split (String regex, int limit)

public String replaceFirst (String regex, String replacement)
public String replaceAll (String regex, String replacement)

F A 8 i String 77 ¥4 22 Pattern B MatcherZ5 (1) £ 18 1 - (pass-through call) . HL7EREF1iE [
Pattern I Matcher & Q] fd Fi i1, ELA A X 28 String 2 FFE 7 1028 H 3 4E  Cinteroperate) [ 24

AR K 5-6 XX LT AR T R4S,

N DD R —

% 5-6. StringZERIENRIER 753%

FHEHEER

E%Hjava. util.regex

input_matches (String regex)

Pattern._matches (String regex,

CharSequence input)

input_split (String regex)

pat.split (CharSequence input)

input.split (String regex, int
limit)

pat.split (CharSequence input, int
limit)

input.replaceFirst (String regex,

String replacement)

match.replaceFirst (String

replacement)

input.replaceAll (String regex,

String replacement)

match.replaceAll (String
replacement)

% 5-6 1, fEEString% % 44 Ainput, Patternf % 44 Aypat, 1fiiMatcher % 4 ymatch:

String input = "Mary had a little lamb™;
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String [] tokens = input.split ("\\s+"); // #£FA% {7

fEIDK 1.4 Z§f, A —ANIENERE A AT EAE RS R80T e itk —
IVMSE I AT A e 5 22 A7 B A G R, (HR EATEIA R LICRAS . R IE 25 2 8 5 N ARG
FERUCHCERAE, FR4 1 Fjava.util.regexH [F 2558 28

5.4 JavalEMIFRIER A)5%E  Java Regular Expression Syntax

T T 2 java.util.regex €L 37 [ IE N R IA R A)E R B 45 . Javallt 5t “BR B 548” , HILIEH
B R — N AR A B Java st B (R A M ET SCRY . X BRI RME BN R TIE A —
WIIPOE S

java.util.regex2& 1] 4 T & H1Unicode (fully Unicode-aware) , ‘E415¢ 458G (Unicodedi A
R ##18: Unicode IE Nk sdamg ) Aok i], SCE 2.

http://www.unicode.org/unicode/reports/tri8.

Z AR, java.util.regex a3 SPerl AL, 1 XOARMIAE . java.util.regexil/b 2 GEUS 7
Tk AR APerU I IX — T EE TR GRERIH N T B M Perlfifi%4%) o Javafy ik Vs i) 22
Iheese A A& (possessive quantifier) , ‘EAITELH MU St 3k &R (greedy quantifier) &%
“RAE” o AR RATREH 2 VLA H bR, BRI I SRS ik X F AR 1 E 4> VAL .
Java il U &34 20t 37 FF — EePerl AN S Ff fUnicode % XU %1 java.util.regex.Patternsg ¥ 1% 1 &
[’ Javadoc 7 [f] »

£ 57 RIENFREA YR, EEHIZ (Javaln A Nutshell) ZEVURR (O’Reilly) .
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% 5-7. JavalEMIFRIAEX AaE— i sk

[k ILEC

BEFF

X FX, BFxHFRFEAFEFN, BEENRERAEHERE
HIHRIE X

\p FREMS (punctuation) FFp.

\ REHIFRF.

\n BAITFR, FHTF\U000A.

\t HIRFF, FFW0009.

\r ElZFEZERF, F3F\000D.

\f TR, FHTF\uoooC.

\e N ARIBRF, F3F\u001B,

\a REFFF, FHT\0007.

\uhhhh 753 $I55 Jghhhh&9 Unicode £ 75 .

\xhh + 7] HIES Ahh B F 5 .

\On J\EEHIRD AnEI F T

\Onn J\BHRITE AnnB =T .

\Onnn J\HIES AnnnBY F5F, Hennn<=377 GFE™)

\cx 3 AR AOIEHI T Xo

P e

F 4B (Character
classes)

L] PHRESANFHZ— FHAURKEEATHE, AEHAFRAE
XE AEMEEEEMEEFTEE. RTFIRRESTF.

[~..] BRPIESAFFIMNIER T

[a-z0-9] FIECeE: fafzziE)sk 0 719 ZEHFFF. BIEMkHIFa.

z\ 0. 9

[0-9[a-fA-F]]

FE&E: 5[0-9a-fA-F1ZM.

[a-z&&[aeiou]]

& : FihrFlaeiou].

[a- E&: aFlzRBRITEZIIMNITFH.

z&&["aeiou]] FE: 26 MENFRPRE 5 N rFacion, HHELE—i%.
FATELEFIINIERFR . SIRIKE TDOTALLARS, B
BIETARLEFENNEERTH.

\d CECASCHEE: [0-9].

\D ECIEASCHE FRIZERF: [N\d].

\s EACASCIZEBFFF: [\Wn\firx0B].

15:

Java A5 3 MOTEEFOR S, kR (0-9) , inti=99; J\EEH (0-7) , EFUNFTITHRE —AZE, intfive=
05, intnine=011; +75#kHl (0~9,a~f) , FEZHIBE Ox BL& 0X, intx =0x0001, inty=0xb, intz=OX7FFff
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\S R EfRIIEASCIZE BFFRFER: [Ns].

\w LE SIE T X LENBIASCHERFER: [a-zA-Z0-9_]

\wW EECRRASCIEEIRFRIMIERFR: [ “W].

\p{group} EIREEFHEEFT. HENTEHARS. FSHEERE
POSIX, Xt EpAIEIZFHFEIRMRMIERE.

\P{group} FEREHANANEREFTH. 15T EXER.

\p{Lower} ASCINEZF&: [a-z].

\p{Upper} ASCIIKEF&: [A-Z].

\p{ASCII} EERIASCIIZEFRF: [X00-\x71]

\p{Alpha} ASCIIFH: [a-zA-Z]

\p{Digit} ASCH#ZE: [0-9]

\p{XDigit} +oRi#HIEE: [0-9a-fA-F.

\p{Alnum} ASCIFERHHF: [\p{Alpha}\p{Digit}]

\p{Punct} ASCIFREFFS : I"#$%&'()*+,-/;<=>?@[\|* {}~1HbPz—.

\p{Graph} AT RMEJASCHZESRF: [\p{Alnum}p{Punct}]

\p{Print} A RMBIASCIETF: FHT\{Graph}. ¥F: XHF=EF

\p{Blank} ASCIIZE AR FIRTT: [\

\p{Space} ASCHZEHEFRF: [\t\n\Air\x0b].

\p{Cntrl} ASCIHESIT: [WO0-\X1AX7]

\p{category} FEEUnicodeRHINBIEEFER. 2K FB = UnicodeFRHEE XA A
FHINFERB. RFHGRIBEE: LRRFetter, NRRH
{Bnumber, SFTRFr=Esymbol, SRR fFseparator, PFRRIRE
fFSpunctuation. NFFRBRARMFAIM: LLRRAEFE
uppercase letter, NdftzR-+#FI#Fdecimal digit, ScFLENFT
S-currency symbol, SmIXZFEEIZFFFSmath symbol R ZsX = 1%
space separator. SiXLFEFIMNHEEEFSNR
java.lang.Character, EERENZAPEHEFTIRRNFIRIEH
T,

\p{block} $5E Unicodet R P REEFRF. fElavalEMFRERF, BEIU

“In” 78, RERREUnicodelk®, RERKNEREHUXSH
SkHg, FEEHEETRIZ. F0: \p{InOgham}zk
\p{InMathematicalOperators}. Unicode:R%Z #1515 L

java.lang.Character.UnicodeBlock.

ol FHERR HR5IH

Xy

FLECxiEE LY.

x|y

CEEXEY.
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() D, EESAENFRERXTA* + 20 FIEEMET.
HESNEFTLL “HER” LECIZLAR FAFHIAERER.

(2:..) RESE. BRFREXBOIEER, BEETHRERNXAE.

\n HERMESE R RN, MERMNFFEITRE. EEHnE
HIRH—NEFR, FERRANE, BARAZENEK.

g8 CE3)

x? RVXEIMETRE—R, Blanx2TER .

Xx* RIPXERTRL LR

X+ RFXHEI—REZ R

x{n} XI&EF IR o

x{n.} xtHEINR K E %R

x{n,m} xZLHINR, &EHIAMK.

HWEMF GE4

A EEMANFABRIELR, SEMRIEEMULTILINERRE, ML
R F RS EERI TR

$ EERMNFHENSER, HEWNRIEEMULTILINERRE, MATEL
TR FFFENERLFHFERNITHER

\b BiAAR: FHEPRIASEREFHFZENLE,

\B FHEPFAZRIAMIFHMLE.

\A MANFRENER. 580, BERERREMFARE, HKETL
BomiTHIESE.

\z MANFHBRNER, RBEEHNITELLR.

\z MNFRBIER, SIFTERILER.

\G AI— M ILECAIZE R .

(?=x) BIRTRYIERTE (positive look-ahead assertion) . EREEFFMT
ficx, (ERTBERREFNFRH.

(?1%) [ERTEISAMTE (negative look-ahead assertion) . ZER/SHEAIFRE
AEEARX.

(?<=x) [E/SEHIERTE (positive look-behind assertion) R FREME

TE 3 IXEE G WA SR, RUAYER AT REZ HIUCES x (I RIES, e AT IH YRR R I Rk AT
VCRd . fn SRS AT 55 237 reluctant quantifier”, BRI AT 8 UCHED x #RIRH TH S0 T /0 1 ) 2k Xk
ATVCED, fEZ BRI SIS E SRR fhn, F*AE*, {2 ARE{2). B, WREERFEEmR—
ISR S, BaEae 7T —AEHE R, GRATREZ P TICE, (H= R4 1 1E N ik 20k it
oo UEHE A B TR IR, BRI HK, FOVEfE Mo RiasEms. (RTF=%
B3 (1) X B4 N BRI http://098903239.blog.163.com/blog/static/35074384201081345728809/ 71 i fif 4 )

TE 4 HEFTARILHES T M2 VU HC 775 (0] (% e G B, A UL HC 5 e " R (AL B
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AENFHFLEX, ERAEELREFHFEN. x@RRDTFHE—
EHIE

(?<1x) EIERISHE (negative look-behind assertion) o ZREFRAEME
BIE N F AR LEX. X FIRF I —EMIER.

HE

(?>X) xSREANFEBATR, TEECERESFERIAXRKEN

DIERE. XERURLEERHENREXFN+SER. XM
R A N IR LRI SO .

(?onflags-offflags)

AEBEE AT, BR/HonflagssRITHHrE, 3 B Hoffflagsikzs
BfrE. XENMNEFREUTENFEREMES, S5 TFIRPattern
B i (CASE_INSENSITIVE), d (UNIX_LINES), m

(MULTILINE). s (DOTALL). u (UNICODE_CASE), Fx

(COMMENTS). LUZFARIBEMFRERERZN T EERIENX
PRI, EMEERIREARLER, HFEAFESHE (EN=2
—MARERS) R, XEFENHS—MriERERERE

==

Jm o

(?onflags-offflags:x)

Ifcx, ABERSNRAEZTFRER L. XRTEHIRIA,

\Q AEEEAFR, BR5IBMBEENERXAEENE. E35IRHS
M AFHFHRFESMFHITIE, CGREIN) FEEMEFR
EX.

\E PEEAEAFR; 4RNQAEIISIA.

#comment INRIEE TCOMMENTHRR, fEa. #F{TLHRE Z BAER XA

INARERH BEE.
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5.5 HEXTRAILHGrep An Object-Oriented File Grep

il 5-9 ST — AN [ 2R (I grep i & A R o GrepZE (1 sL il & E R IES, AT AT
YA FE A AN R S . Grep.grep( ) B 7 1) 45 2R 7 98 714 22 42 [¥) Grep.MatchedLine X G £ 40 .
MatchedLineZS 0 & fEGrepH 1928, #E A ZI0Ks & 1F JuGrep.MatchedLine 5| F B0 & B3 N .

%1 5-9. THIH X} % ffigrep Object-oriented grep

package com.ronsoft.books.nio.regex;

import java.io.File;

import java.io.FileReader;
import java.io.LineNumberReader;
import java.io.lOException;
import java.util_.List;

import java.util.LinkedList;
import java.util.lterator;
import java.util.regex.Matcher;
import java.util._regex.Pattern;

/**
* A File searching class, similar to grep, which returns information

* about lines matched in the specified files. Instances of this class

* are tied to a specific regular expression pattern and may be applied
* repeatedly to multiple files. Instances of Grep are thread safe, they
* may be shared.

*

* @author Michael Daudel (mgd@ronsoft.com) (original)

* @author Ron Hitchens (ron@ronsoft.com) (hacked)

*/

public class Grep

{

/7 FTFZ A A
private Pattern pattern;

/**

* Instantiate a Grep object for the given pre-compiled Pattern object.
* @param pattern A java.util.regex.Pattern object specifying the

* pattern to search for.

*/

public Grep (Pattern pattern)

{

}

/**

* Instantiate a Grep object and compile the given regular expression
* string.

* @param regex The regular expression string to compile into a
Pattern for internal use.

@param ignoreCase If true, pass Pattern.CASE_INSENSITIVE to the
Pattern constuctor so that seaches will be done without regard

to alphabetic case. Note, this only applies to the ASCII
character set. Use embedded expressions to set other options.

this._pattern = pattern;

*ox X X ok

*/
public Grep (String regex, boolean ignoreCase)

{
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this.pattern = Pattern.compile (regex,
(ignoreCase) ? Pattern.CASE_INSENSITIVE : 0);

}

/**

* Instantiate a Grep object with the given regular expression string,
* with default options.

*/

public Grep (String regex)

{

}

this (regex, false);

/**
Perform a grep on the given file.
@param file A File object denoting the file to scan for the
regex given when this Grep instance was constructed.
@return A type-safe array of Grep.MatchedLine objects describing
* the lines of the file matched by the pattern.
* @exception 10Exception If there is a problem reading the file.
*/
public MatchedLine [] grep (File file)

throws 10Exception

L I B

{
List list = grepList (file);
MatchedLine matches [] = new MatchedLine [list.size( )];
list_toArray (matches);
return (matches);
}
/**
* Perform a grep on the given file.
* @param file A String filename denoting the file to scan for the
* regex given when this Grep instance was constructed.
* @return A type-safe array of Grep_MatchedLine objects describing
* the lines of the file matched by the pattern.
* @exception 10Exception If there is a problem reading the file.
*/

public MatchedLine [] grep (String fileName)
throws 10Exception
{

}

/7\-*

* Perform a grep on the given list of files. If a given file cannot
* be read, it will be ignored as if empty.

* @param Files An array of File objects to scan.

* @return A type-safe array of Grep.MatchedLine objects describing
* the lines of the file matched by the pattern.

*/

public MatchedLine [] grep (File [] files)

{

return (grep (new File (FileName)));

List aggregate = new LinkedList( );

for (int 1 = 0; 1 < files._.length; i++) {
try {
List temp = grepList (files [i]);
aggregate.addAll (temp);

} catch (10Exception e) {
/7 BREV/ORT
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}
}

MatchedLine matches [] = new MatchedLine [aggregate.size( )];
aggregate.toArray (matches);

return (matches);

¥

/vy, -
/**

* Encapsulation of a matched line from a file. This immutable
* object has five read-only properties:<ul>

* <li>getFile( ): The File this match pertains to.</li>

* <li>getLineNumber( ): The line number (1-relative) within the
* file where the match was found.</li>

* <li>getLineText( ): The text of the matching line</li>

* <li>start( ): The index within the line where the matching

* pattern begins.</li>

* <li>end( ): The index, plus one, of the end of the matched

* character sequence.</li>

* </ul>

*/

public static class MatchedLine

{

private File file;
private int lineNumber;
private String lineText;
private int start;
private int end;

MatchedLine (File file, int lineNumber, String lineText,
int start, int end)

{
this.file = file;
this.lineNumber = lineNumber;
this.lineText = lineText;
this.start = start;
this.end = end;
¥
public File getFile( )
{
return (this.file);
¥
public int getLineNumber( )
{
return (this.lineNumber);
¥
public String getLineText( )
{
return (this.lineText);
3
public int start( )
{
return (this.start);
3
public int end( )
{
return (this.end);
3
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/**
* Run the grepper on the given File.
* @return A (non-type-safe) List of MatchedLine objects.
*/
private List grepList (File file)
throws 10Exception
{

if (! file.exists( )) {
throw new 10Exception ('Does not exist: " + File);
}

if (! File.isFile( )) {
throw new I10Exception ('Not a regular file: " + Ffile);
3

if (! file.canRead( )) {
throw new I10Exception (“Unreadable file: " + file);
¥

LinkedList list = new LinkedList( );

FileReader fr = new FileReader (file);
LineNumberReader Inr = new LineNumberReader (fr);
Matcher matcher = this.pattern.matcher (''");
String line;

while ((line = Inr.readLine( )) != null) {
matcher_reset (line);

if (matcher_find( )) {
list.add (new MatchedLine (File,
Inr_getLineNumber( ), line,
matcher.start(), matcher.end( )));
3
¥

Inr_close( );

return (list);

/**
* Test code to run grep operations. Accepts two command-line

* options: -i or --ignore-case, compile the given pattern so

* that case of alpha characters is ignored. Or -1, which runs

* the grep operation on each individual file, rather that passing
* them all to one invocation. This is just to test the different
* methods. The printed ouptut is slightly different when -1 is

* specified.

*/

public static void main (String [] argv)

{

/7 ZEEMA

boolean ignoreCase = false;

boolean onebyone = false;

List argList = new LinkedList( ); /] REALE

/7 TERIEAR R, BRI RSO 4
for (int i = 0; i < argv.length; i++) {
if (argv [i]-startsWith ("'-")) {
if (argv [i].equals ('-i")
|l argv [i]-equals ("--ignore-case™))
{

}

ignoreCase = true;
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if (argv [i]-equals (""-1")) {
onebyone = true;

3
continue;

}

/7 KRR (switch) , ¥ HFREINE 5 F S
argList.add (argv [i]);
3

17/ BB RN R LLET?

if (argList.size( ) < 2) {
System.err._println (“'usage: [options] pattern filename ...");
return;

}

/7 R E DR A IE N

17 R R R /N B b & ) A T E AR B4 BT G repXy & .

Grep grepper = new Grep ((String) argList.remove (0),
ignhoreCase);

// BERS, YR R grep R AT B g SR w AT =

if (onebyone) {
Iterator it = arglList.iterator( );

/7 DEIE IS4 ) grep b FEA!]
while (it.hasNext( )) {
String fileName = (String) it.next( );

/7 {ERRKGrepRT ST HIC 44
System.out.println (fileName + ":');

MatchedLine [] matches = null;
/7 HHRE
try {
matches = grepper.grep (fileName);
} catch (10Exception e) {
System.err.printin ("'\t*** " + e);

continue;
3
/7 FTENULECAT B Bkt
for (int i = 0; i < matches.length; i++) {
MatchedLine match = matches [i];
System.out.printin ('
+ match.getLineNumber( )
+ " [ + match.start( )
+ "-" + (match.end( ) - 1)
S
+ match.getLineText( ));
3
}
} else {

/7 NIRRT le X T
File [] files = new File [argList.size( )]1;

for (int i

= 0; 1 < files.length; i++) {
files [i] =

new File ((String) arglList.get (i));
3

// BiTgrepfEfy: KRR SOt

MatchedLine [] matches = grepper.grep (files);

/7 FTERULECAT (R Bk
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for (int i = 0; i < matches.length; i++) {
MatchedLine match = matches [i];

System.out._println (match.getFile().getName( )

+ ", " + match.getLineNumber( ) + "
+ match.getLineText( ));
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5.6 4% Summary

AFEHRRATT R T A CARE 1.4 RAFEHRMBII2SEN & _E 7 IE N R IE K

2.

CharSequence
7E 5.2.1 AT TR T FiCharSequenced 1, &NiE 7B A T NS T H
FHAHR FFF T

Pattern
PatternZS#8 1E M ZRIA B AR A AR X L2 . 78 5.2.2 FIRAE 2 T Patternfi
APIFF2E 2 1 aiar il sk 2 136 3R 08 S A5 BB R B i s o] o FRATTE JE 7 Tt AT R
IR UGHC ) — Lo S S AR T

Matcher
MatcherZS 2 RESHINT 5, BEFEMANFR/F 75 _EAEH 1 Pattern X Gk 545 A+ /T
B AL . 5.2.3 A7 # iR T Matcher API, £ 45 17 7€ Pattern % % _F 61 2 37 i)
Matchersi i K 4nfal iz 47 & Fh 27 i UL BC 4

String

1.4 BRI StringZ8 A 1 — L83 i IE WA A HIFEFF . 5.3 Txf bl 1 &

4,

java.util.regex.Pattern 35 (1) IE MR IA A5 O AESR 5-7 5. HA)kSPerl 5 1R
ik

BUAE A TRZ i ORI BRI ) 5o A2 — &, RO SR 7 AT 81X — 7e i
“RETE 7 I HA AL A
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A I
FANE FRE
Here, put this fish in your ear. (fEiX, BB FKHEE., )
--Ford Prefect

BAVEREAE— AN Forb . B IXANTRATRR Z A HLER I FLIFIMZAT
b, AT R MANE BIIE S . #E (The Hitchhikers Guide to the Galaxy)  (BEI (4]
ZIBY7IEFE) ) ., Arthur DentiiBabelfish (52 U1ff) JREHZS B, MR T A0 H0IE =
. 2 JE A B SR AR AR AT s At vT AERAR BB B AR R 75 (AT LD
HRE S
fEdavaF-& b, BATEAEEE Babelfishfi A (B ABAERA) 2, ERAWI620AbFE
ZIE T LS BOX EAE S M2/ RIERE, Java 5 — M 2 4R s
5, B NERIUnicode R FRFERF . 5 LLFEATN T KRR E S 1 i CEC++AH L,
Unicode I [E 4 SZRFR KT T 7R 5R A B, (AR A 75/ 1800 75 ZH
FARFIE I AR R EL LA ] b R 2 A5 4R
6.1 FRIEEAM
fEvT it java.nio.charsetsHFiZEMaN T 217, ihFRATE R E L — 5 R EMF
FEARRDHEHAE AR o B I R SR R BNZ AR AR HEAL 77925, BT LA 1)
8 AR AR B 1
Character set (“FAF£)
FRES, W2, WERKELNTS. T8 “A” B—1FfF. “n”
R—NTR. WA WERTME, SASCI, Unicode, F:2Z 2 Hi ik th 3G (AT 1)
HERR. R AERTRRK BN EN, fFSiosfET.
Coded character set (4#G-F=H/H5E)
—MERS — N FRES . IERERES 7/, XREEIT T LR E %
ML ERIBE LR HALTI gD 2 R4 nT DUBCAS [R] ) B0 2 R — A 77
Fo PRI AR S E B, BIAIUSASCII, 1SO 8859-1, Unicode
(1SO 10646-1), LA J%JIS X0201.
Character-encoding scheme (“EAf #5377 %)
SR RN A B\ AL F T (8 it 1) AL . WS 7 5 5E ST W 7
M) T B RIB N FTH . RIS REEA T B S R, AT
—X =B AR R W b, ARG R AR R AR sk G S AL
MR FHL
I FAFEAE g e H T S AR B . DT R TR, RN

1 A BEEBHIEHBREK, (A2 IX 5 AR .
2 i jdhttp://babelfish.altavista.com/i5 i) .
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FIAEATZ AR B R, K iS5 — ML PR A, Fll, UTF-8,
K gmidUnicode =748 . R, FH—MmidTs A 2 A FRFERIC 2 T BE KA.
filtn, EUCH LIS JIASTEIIE & 1 F R 3T 4mbis
K 6-1 /21 FHUTF-8 2t 77 28 ¥ Unicode ¥ 747 7 51l 4fih 715 e 41 i R ik 0. UTF-8 42
/NT 0x80 M FAFAR A b il — M 19 (H ChrdEASCID o it A7 HoAh i Unicode 444
etk 2 | 6 A~ 1) 2575 Fp 51 (http://www.ietf.org/rfc/rfc2279.txt) .
Charset (F7#74)
AiEcharset;2 fFRFC2278(http://ietf.org/rfc/rfc2278.txt) T 5 X . ‘B EHwmIS 74
MR ot )T R4S . jJava.nio.charsetf i /e Charset, T3 4F
L
K 6-1. g UTF-8.

0 1 2 3 4 5 [ 7
i " E] it a n a I
0OBF 0040 | 0061 OOF1 0061 O0OGe 0061  COSF

1] :lrSwpurnfel

CharsetEncoder
{UTF-8)

ByeeBufer
o 1 2 3 4 5 6 T & 9
€ | BF 4D 61 | 3 | B1 | 61 6E | &1 & 37

Unicode/& 16-17 7754t * Bk BT & A FTEIE S PRS2, 4
TR . e T — R, (F2 BRiE 2 B R EE R 2 A . R
5 BIERAE RBAENOE SCAHAF-H 7 TATT 2 L5 8 Wl 1), B PTG A R AT A i,
Unicodes HAthgmfty, 757757 5 R 7 RF 8 g i 2 ()4 75 B AT #4610

tHjava.nio.charset@4I S22 7 XANTFHER XA ZJavat G5 — IR F 57
£, HEERERAR. mAeMH. PAHKREN#HR 7. java.nio.charset.spi
FIRHER S B HELA T (SPD , (4w A0 A5 FIARAD 25 7T DURRYE 75 ZLE BN .

6.2 FH&E

FIDKL.4 Ak, FNIVMSSILER TR ESCRRE T R4, R 6-1 40 T RN . IVM
S AT DARH S SRR AR, (R DRI AN KR . (LAEBIIVMARAS SCH
2%, WEBIMIEHFELTTH. ) HE, RETERIVMALAIER DR N IIFR4E,
HREA T RINERFE, MR ER SRR EFREL —. TEIVME B e ZRA
8, BURTIEBERERERGHE . XIKE . A/BUIVMACHE . IR e T = — M2 7R
£, REENINERAHNGLE .. AEBEEBINTE SERHF RIASARE .

3 HHERAKRXFEM . UnicodeBI7E R LLE UK T 16 A4t . EE| 1.5 A, Javed SCHRFIXLLHT
(NN TN
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http://ietf.org/rfc/rfc2278.txt)中定义的。它是编码字符集

w61 MEFHE

e
US-ASCI | 7-fLASCI 1, 1S0 646-US. Unicode FIFEMEANT EH. XEERMNEAKRIEFHNE.

150-8859—1 ISO-LATIN-1. KEBHFECHIBSFEANTFITE. X2US-ASCI I BREHEIET K& IE
FIEMECHNZER . (Ulhttp://www. unicode. org/charts/. ) ISO-LATIN-1 BY=ZFF7E 8 {iL
R THRES .

UTF-8 8-IUCSEE AR . FHRFC2279 LA K UnicodetffE 3.0 (JEIERR) #6E. XEFMFEMF
FFEmED. /T 0x80 HIASCI | FRF RIS AR F Y. HtbFHFWMDAMIHZ N FT. Xt
F2AF5, BeEFTHNSFUGAETEFLHHE. (I
http://www.ietf.org/rfc/rfc2279.txt. ) UTF-8 S5ASCI IRV EIR{ERYF, FEAEHAYASCI
XHRLE RIFHIUTF-8 48h5, /T 0x80 HYFFFHIUTF-8 4RAS R ZASCI 13-

UTF-16BE 16-[RIUCSTEHIE T, ELFF. B Unicode EIFERE ML H 2-FHFES, BERS=F

I 8fL (bit)

UTF-16LE 16-fIUCSHE AR, RILFF. T MUnicode FFFEMHMID A 2-F 175, BRARERT

I 8fL (bit)

UTF-16 16-[UCSERIZT . FHRAFIENFFFRICHE. UTF-16 FHRFTERFC2781 HIEE. UTF-
16BEFIUTF-16BERR ARG AL 16-0L, EMBAFEFHAE. UTF-16 2AHBERE, EFEASE
FHRIERBREBFELRNERITS 2B RUTF-16BEZRUTF-16LE, W3 6-2.

FRHERATAX S RANG, Wi, SR TFRHEATE DN KE FRAVNE R

H IR AR BCHIAE QANAY 4e3r BT 1B GEM I 754 FR, 3R 6-1 TR BT 4
FRAS A AE LANATE M FR 44 F5

UTF-16BEFIUTF-16LEF R FRF GBI — > 2-F 5 8UH . PRI IX 2B 1 fife i s 106 230 22
Tide 7 A 2 R B 1Y), B AR e B S A £ SR e IR ) 7 2. UTF-16 %
AN —Fh B FARIC: Unicode 7 P \UFEFF . HUA kAR 18 S R i T i IR 74 R o
A RINIHAFIR S o WRZ JEERNZE, ERMREHE L MUnicodeft (T, JolA
Wit BB . SRR, NN T RS Re R Ye T EE\UFEFIE B At g% AUTF-
16LE. {81 FHUTF-16 JaAd 58 AN AT =55 5 bR i A58 5 48ty A A 8] R P9 319 I

M 5 Unicode 4 52 i

R 6-2 iR 1 Java T 5 B XA [F AL I R B #R AT
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%= 6-2. UTF-16 FRFEYRD/ MR/

UTF-16 UTF-16BE UTF-16LE
Ywhg MAEEERFHRR | TFDIRE, RESMF FTFTHIRE, RERALFRF.
iB\UFEFF, % | K.
A3 HUTF-16BE,
fRRD: kF | FRRDAUTF- iR, BRIRABMFERF. fRRL, BIRARAFR.
RELzN! 16BE (Javaly R
BFF)
fRES: FRIE | HMFFARIE. WFFHRiE. BIBASMNF BFHRIE. BARNLTF. TE8
=\UFEFF fRES AUTF- Fo T | T, AREREEITR
16BE. 2.
fRES: FRIE | HFFARIE. WFHRiE. BIBASMF MFARIC. BBAERNFR.
=\UFEFF fRES UTF- Fr. EERADIETIRTT
16LE. ARERSREITRE.

il 6-1 7R 1Al AS 7] (1) Charset S B AN AT 18 - A5 Bl 3 il 1 17 41 o

A 6-1A8 FI AR 545 S 20

package com.ronsoft_books.nio.charset;
import java.nio.charset.Charset;
import java.nio.ByteBuffer;

/**

* Charset encoding test. Run the same input string, which contains

some non-ascii characters, through several Charset encoders and dump out

*
* the hex values of the resulting byte sequences.
*
*

@author Ron Hitchens (ron@ronsoft.com)
*/
public class EncodeTest
{
public static void main (String [] argv)
throws Exception
{

// This is the character sequence to encode
String input = "\uOObfMa\uOOflana?';
// the list of charsets to encode with
String [1 charsetNames = {
"US-ASCIHI', "1S0O-8859-1", "UTF-8', "UTF-16BE',
"UTF-16LE", "UTF-16" // , 'X-ROT13"
}:
for (int i = 0; i < charsetNames.length; i++) {
doEncode (Charset.forName (charsetNames [i]), input);
3

}
/**
* For a given Charset and input string, encode the chars
* and print out the resulting byte encoding in a readable form.
*/
private static void doEncode (Charset cs, String input)
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ByteBuffer bb = cs.encode (input);
System.out.println (“"Charset: " + cs.name( ));
System.out._println (" Input: " + input);
System.out.println (“Encoded: ");

for (int i = 0; bb.hasRemaining( ); i++) {

int b = bb.get( );

int ival = ((int) b) & Oxff;

char ¢ = (char) ival;

// Keep tabular alignment pretty

if (i < 10) System.out.print (" ');

// Print index number

System.out.print (" " + 01 + ": ");

// Better formatted output is coming someday. .
if (ival < 16) System.out.print (0");

// Print the hex value of the byte
System.out.print (Integer.toHexString (ival));
// If the byte seems to be the value of a

// printable character, print it. No guarantee
/7 it will be.

if (Character.isWhitespace (c) ||

Character.is1S0OControl (c))
{
System.out.printin (");

¥ else {
System.out._println (" ("" + ¢ + ")");
}

System.out.printin ('");

3
3
T AT
Charset
Input:
Encoded:
0: 3F
1: 4d
2: 61
3: 3F
4: 61
5: 6e
6: 61
7: 3F
Charset:
Input:
Encoded:
0: bf
1: 4d
2: 61
3: f1
4: 61
5: 6e
6: 61
7: 3F
Charset:
Input:
Encoded:
0: c2
1: bf
2: 4d
3: 61
4: c3
5: bl
6: 61

EncodeTest) % 4

: US-ASCIHI

zManana?

)
(D)
@)
)
(@)
("
(@)
Q)
1S0-8859-1

zManana?

(2)
M)
(€))
(1)
(@)
()
(a)
@)
UTF-8
zManana?

(2)
(z)
)
@
(A)
&)
@
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7: 6e (n)
8: 61 (d)
9: 3F (?)
Charset: UTF-16BE
Input: ZManana?
Encoded:
- 00
: bf (2)

- 4d (M)
@

f1 (1)

CoJvoanp,~,wWNHO
)}
'_\

61 (a)
11: 6e (n)
13: 61 (a)

15: 3fF (?)

Charset: UTF-16LE
Input: zManana?

Encoded:

I bf (2)

- 00

s 4d (W)

- 00

161 (a)

- 00

. f1 (n)

00

61 (a)

- 00
10: 6e (n)
11: 00
12: 61 (a)
13: 00

14: 3f (?)
15: 00

Charset: UTF-16
Input: :zManana?

Encoded:

fe (&)

: £f ()

- 00

: bf (2)

- 00

2 4d (W)

00

61 (a)

00

f1 (n)

10: 00

11: 61 ()

12: 00

13: 6e (n)

14: 00

15: 61 (a)

16: 00

OCoO~No AP WNEO

CoONOOUORAWNRE O

17: 3F (?)

6.2.1 FHRIEXE
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ERATRAN ZICharsetZkAPIH (FHE 6-2 BEFE IR -

package java.nio.charset;
public abstract class Charset implements Comparable

{

public
public
public
public
public
public
public
public
public
public
public
public
public
public
public
public
public
public
public

static boolean isSupported (String charsetName)
static Charset forName (String charsetName)

static SortedMap availableCharsets( )

final
final

String name( )
Set aliases( )

String displayName( )
String displayName (Locale locale)

final

boolean isRegistered( )

boolean canEncode( )
abstract CharsetEncoder newEncoder( );

final
final

ByteBuffer encode (CharBuffer cb)
ByteBuffer encode (String str)

abstract CharsetDecoder newDecoder( );

final

CharBuffer decode (ByteBuffer bb)

abstract boolean contains (Charset cs);

final
final
final
final

boolean equals (Object ob)
int compareTo (Object ob)
int hashCode( )

String toString( )

193



K 6-2. FIFHER

CodingErrerAction

CharsetEmcoder

+CodingErrrAction KGNORE
+CodingErrorAction REPLACE
+CadingtrrorAction

)

+Charset charset [)
+hyre{] replacement ()
+ChanetEncader mplace With (Byte[] newReplocement)

~Siring tnSiring () : +hoctean wlegalReplacement {byte(] mpl)
+odingErmoricticn malfomedingatAction ()
+ChanetEncader ondatlormedinpul (CodingErmeAction newAction)
I_ HodingErmoric tion uremappableCharacierdction ()
+ChanelEnceder collnmappaiivCharser |CedingErmmction newftion)
Mot aweraqeByesPerCher ()
+float maxBytesPerChar ()
+loderResult emcode [(harﬂuﬁem Bytetusfier out, boolean enddinput)
+oderfiesult flush (ByteBuffer out
ﬁﬁﬁm%m&.
+ enmde rin
+boolean cankmcode (charc)
+hboolean canbrcode (CharSequence is)
Comparabike
CharsetDecoder Charset
+{harset charset [) +boolean isSupported {String charsetName
+Stnng;gl(auemt [ +{harset forhame (String charsetName)
oder replaceWith {Smngm'Re[lhlmnt] +SortedMap avalableCharsets ()

+ndingEmorAction maliermedingutAction (| +5tnng name{)

+{harsetDecoder onMaliormedingat (TodingErmrkction newAction) +Set dlases ()

+{odingEmoriction unmappableCharacterAction () ~ | +Saning displayame ()

+(harsetDecoder antinmaggabileCharacter (CodngErmorkction newAction) | +boolean isRegisterad ()

+lloat averageCharsPerSyte (] +3tring displayhtame (Locale locale)

+float maeCharsPertiyte () +hoodea conroies (Charser 1)

ult decode (ByteButier in, (harbuffer out, boolean endOfinput) +Choeseteoder newdevody (1

+{oderResult flush (CharBuffer out) +ChowsetEocoder ewfmodvy

mmﬁ:mﬂ uffer +hoolean cantncode )

e (Byte nl +{hartiufler decode (SyteBuffer b)
+hoclean iuteDetting |) +iytelluffer encode (CharBuffer cb)
+baoolean sCharsetDetecad +Bytelulter encode (String $1r)

4 hanset detactad (harset {) o compaeeTo «!Nn:m
+im FashCode {)
+boolean equals (Object ob)
Coderfesult +-5tring baString ()

+nderfesult UNDERFLOW
+nderfiesult QVERFLOW

+Sbring beString ()
+boolean islnderfiow ()
+hootean isDerflow )
+hoolean iskrmr {)
+hontean isMalformed ()
+boolean isUrenappable 0
+int length

+nderfiesult unmappablel
+woud theow Exception i}

+ ult malformedForl ength (int length)

th {int |

th

Liche

Charset2
forName() $:45 2 AK s 41,
— S PAE 2 AN P L=

Tuﬁ%ﬁ%%(MMmdm)ﬁ&%wmmm%ﬁmﬁwM

PSR T .

el

BRI E TP KIESE . Charset/2 L. &

%TH&H@E% 7E55 6.3 1 i2IAR T Charset SPI.

— TR UG 2R 3

A RR B A4 A AT LA

LR R AT [ S R A A AR

ARSI 5k
SN FRER A FR . BT BICharset 7 15 # 2 i 2 4 B

EATH Y HT R E 1
it Charset SPIFLH FT LABh A 2235 5 77745, BTS2 AR EA Mm%

HEA - MEARERBE TN RSN L.

ENTH TR fJava - G A I H 1 Ja e .

forNameO%DBSuppONed0£ETTffﬁH

= Sy

TAT

N
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£E 1) 77 52 44 B 42 i InputStreamReader fllOutputStream-Writer2 i getEncoding )i [l . 415
FREER TR ARR, A e K T4 Fre & Charsetf) 5l 4 2 —. CharsetZS R4 H 7 5
ZARIIBRR o

FARTEMRSE A, availableCharsets(), £ iR [FIAEIVM A 4R/ 201 TG F-45
ffjava.util.SortedMap. IF#isSupported(), M5 2383 (1) 77 SR 0] 48 2= Bl 2 ) ) 2028
IR [ LSS P RS 4 A2 FH AT B RS B AR E D B B I Charsett R iR AR, BLSRHEARHE A
LI AE T B HES

availableCharsets() 7 £ T iR 18 . BIA LRI 275748, (HREF e R /EA HfhE
KR A Rebz ) . 1 FavailableCharsets() 75 ZS2 AL T A S AN CharsetX % . s214k
Charset ] fit 75 BINAZE . PR RIRT A BHRR TS &S . o SF 1 Jendd B0 P 0 A5 4R 1)
AR, AdiforName() /7 idk. 2408 7% B4 28 BT AT vl 1 545 S5 I Fl availableCharsets()—17]
n, T A HH P R —ANE I RLE L R R R 1 A AR, i
availableCharsets()i [F] f\JMap & 168 7 1 F forName() il 3 =] FAH [F] I 2 75 4E

— H3RHLCharsetsil 11240, name() 512K IR Rl AR RTE A FK,  f Haliases() 45
A R4 1K) Set.  Hraliases()iR [B] {1 Setks Az AN 2= &nul 1, (ERE T LA,

fFANCharsetst % 4 B displayName() /77250 3% 8515 I BRI SN AR (2] 00 7 45
LR, XL TR DR A AL ) RoR A FR, 0, FHTESR e TF . displayName()
J712 0T A# F Locale S 4R i€ — ML T AL ISR . S EURA A BRI X X & -

WAT i PE 21, IANARYE F R A FRIIRUSCE e . an 45 tH ¥ Charsetx}
R FNIEIANATE M B 77548, A4 isRegistered() /7 KR [l true. 03 & X FER)E, 4
Charset® 5 i Z23 £ JLAN A

®  FRFEEMIINIE A BRI S 7E IANATES 1 4 FRARST o

® NRIANAM Rl —NFIRFEEM T2 ALK, X SR BTG 4 7R 1% 5 TANAE
FIMIME- & i% 4 FRAR AT«

® IR FERFEEDFRMNIEM PR, A2 2R AR 4 FR B LR B R 4 o

o IR FRFELAEIANAIEM, EHMTEAFRBALL “X-" 5 “x-" Fk.

REFIBEW T, RAIVMEFR A S IEX N . 2R, W a5 LU H SR
VNN —ER5, IA T R IX B A A R xS AR 5 B . T XtisRegistered() &
NiZi [ False L “X-7 3k LI 7574E. 6.3 7.

x

g
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6.2.2 FATERELE

AR R T IR R AE AR R I Charset APV

public abstract class Charset implements Comparable
{
// This is a partial APl listing
public abstract boolean contains (Charset cs);
public final boolean equals (Object ob)
public final int compareTo (Object ob)
public final int hashCode( )
public final String toString( )

BIAR—TF, FRHEER PRI E 5127 FHAR AL T RN . 5EEm%Es
B, —DNFRFEATRER I — D FRERTHE. —IDFHRE (Co BEFH 1 (C , i%m
FEC, HRIL B FAF AT LAEC, T HHMT AR RIE . A TR EF PO R B A
o WRENMERAML, BAKIEC, WEEHTE) oI ERREC, Pth—5E
AT UAGRAS, o i A AT

contains()%ﬁﬂﬁﬁiE’z%W?‘ﬂ?‘E%&%)\E@Charsetxa‘%! FE TS M iZCharsett R 3 55 11 7 774
Frl & ZNEARAEIBITI SIS LR A7 8 R S BARICharset 28 e 45 th (1) #4545
%EZ@/\EI’J LR AR Etrue. fnffcontains()iR [l False, Fonf & 5% R AAEAEBCR A1 K

IR NPT — DS, EAEWE RIS 711 PP 2 55 H 145 5E 1
NTFP

CharsetZS B #fith 7 7% 1 Object.equals() /7% W1 Charsetfry S #45 #H [H] i KIVE 44 FR
CeHname()iR[ED , EATEBCAZAHFK . fEIDKL.4.0 FRA T,  Hiequals()SEHL i) L&
G2 FR R W B AL, X A RIS R X KNG o IR R TE AR SR IR AR AR A B 1%
IEMASIRFEIT . B T-Charset.equals() /7727 i 1 Object2SHH IIERIN 7712, B2 B %
—/ObjectZsIZ%h, A ECharsetz. CharsetZ (K% Gkt A 4x 5 HAMAE =25 K% S
%,

H1TIDK1.4 rCharsetZ (R RSB T 2, I T AT WS 21 7] — 7+
‘@ 4 EfforName ()757%, KRR AR TR B0 A0 . X R I ==18
SEAF LB 10 51 IR S5 48 Fequals() 7V M RCR — FESF . (1K
55 b S AE Fequals()RAS 2 /N0 SR T ARSE . R A0, #
HIXAN ISP O, S ARG gt 2 2R R
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Java NIO

AT REE R B T T AASIE FH Charsetsi 3 | Comparable% 11, s E i fkcompareTo() 77
. Sequals()2&1LLIK), compareTo() LACharsett} R IKFITE & Fx AFeat, iR [A145E 5. FCharsetft)
compareTo() /7 VT LI KNG AT Wi Charsettd R & G THET, EATHZIE 2 FR
FIEHEES], KNSR . FE—IKK, K A7EComparabled & X ffjcompareTo() /772K F Object/f A
SRR, FrUhbAb i P A —FE . Wi SRS H AECharsettf §4E JycompareTo() /774 S 44,
#4774 ClassCastException. compareTo() /A BE HLHEAS [ 2K AL 36 5 5241

k2 A TR ERTE & AR 4 i Charsettf %, hashCode() 77723 [M] Hiname() /7 1% (i B B 5114 GRS
(BYRGAARS) X4 KNG & [EF)String I #514885 . Charset#toString() /77 1R [RI FILE 2 FR o
K55 1E]), hashCode() L AtoString() 77 iEA AT AEH . fEiX IR EIEA T2 I N CharsetZ5 %
e EAT, W RS g S AT R S T AT R IR S 7R AR s e A T

BUERAN OG22 TR BIAPIE, AEBRATRE — F 7R R mibds . X7 7 iiL (6]
KR 7 AL T o

6.2.3 FHTEMmILER

TIPSR tH— i F R AN — A GBS 77 R4« CharsetEncoderfl1CharsetDecoder2$5k
ST R, (WK 6-1.)

public abstract class Charset implements Comparable

{
// This is a partial APl listing

public abstract boolean contains (Charset cs);
public final boolean equals (Object ob)
public final int compareTo (Object ob)

public final int hashCode( )

public final String toString( )

}

X BAEHISE—AAPUT i EcanEncode(). ZTVERRNEANFRERG UTFmIG. JLTFFrER
PP F g . BRI AME B A RS2 1 A8, EATRT DL E R A AT Y
HHZ G &g — N EE Y % X FRFEIET N SC R HAAGIE A SR

W iZCharsetxf & W 9wl 7 77 741, canEncode() /7 iEiR Al true. W% Nfalse, L%
(I HAth = A IEASNAZAE A % WA . X FECE 51 & UnsupportedOperationException.

14 FlnewEncoder()i& [7|CharsetEncoder} %, wJ LA F A FF A0 S ) gt 77 RAE 72455 7 51 %
WHRFET TG 2 JGBRATEAE AT 22 > CharsetEncoder2R APL,  (H 2 1 S 3R A T EE eyl ve —
Charsetsx ™ I 71

Charsetf1#~encode() A 7718,  FHERUMEE RN A AR S dm A 248 S it o AN
iR [6]3#ByteBuffersd &, A& 75 445 € (HIStringak CharBuffer 775 (1) — Nt 7= 15 7 51 o RS 2838
#BLECharBufferst % 217 . encode() K7 2K StringZ 3t & sh i A £ 61 2 — A i CharBuffer,
&R TR A

charset._encode (CharBuffer.wrap (string));

197



Java NIO

fECharsett % I i Hlencode() 8 FH gmid 25 I ERIA R &L, S5 R T T 54X

charset.newEncoder( )
-onMalformedlnput (CodingErrorAction.REPLACE)
.onUnmappableCharacter (CodingErrorAction.REPLACE)
.encode (charBuffer);

ZJRBATEBATIHE, BisiTfRiges, FBRIA TS 5 51 8 AT 2 i AR VR ) B SN 4
1EIRATTEE R CharsetEncoderill i — T API, M T 5 4 T (1) 35 A 7 44 4 D ) ok 5«

package java.nio.charset;
public abstract class CharsetEncoder

{
public final Charset charset( )
public final float averageBytesPerChar( )
public final float maxBytesPerChar( )
public final CharsetEncoder reset( )
public final ByteBuffer encode (CharBuffer in) throws
CharacterCodingException
public final CoderResult encode (CharBuffer in, ByteBuffer out,
boolean endOfInput)
public final CoderResult flush (ByteBuffer out)
public boolean canEncode (char c)
public boolean canEncode (CharSequence cs)
public CodingErrorAction malformedInputAction( )
public final CharsetEncoder onMalformedlnput
(CodingErrorAction
newAction)
public CodingErrorAction unmappableCharacterAction( )
public final CharsetEncoder onUnmappableCharacter (
CodingErrorAction newAction)
public final byte [] replacement( )
public boolean isLegalReplacement (byte[] repl)
public final CharsetEncoder replaceWith (byte[] newReplacement)
}

CharsetEncodertf 2 — AMIREF G . PRyt L, Tk, —Legubd a3 i HI T RERS 22
SERFE . bt A A7 A R T Y 2 T B RS o

X B3 AN T iR R R CharsetEncoder Xt %8 S K IEAS B . BN 4mis a8 F1—~Charset
S RANKEL, Tficharset() /7 ER [Bl— N 5%,

averageBytesPerChar() /7R [Hl— T S, RoREWISESNFEHMTER P HE. T
ZAE T LR BUE . USRS, dafidis SR nT UGB AT A a g, Bl — e R AT DAY
KT HAL 7T (UTF-8 B2 X TAERD o i EAE N — MEFIIERRA R, HkiE
ByteBuffer KLl X <), ByteBuffer s BAL & 45 & F A IR ID 715 .

5 Jri, maxBytesPerChar() /7 V5 /R ESE A R gild B 25 T B IROR T 1 8. Xt —ANF
fH. SaverageBytesPerChar()JSfL, %75 4% F K44 K/ iES1ByteBuffer.  FimaxBytesPerChar()ik 5]
1004 3R AR 2 L) PR 745 50 45 HE S DR IS D R 22 X RN

FEFRATHE NGRS I B 5 2 BT, ¢ T-CharsetEncoder APIF—/NEE . 5k, MR
encode()JE T (8, 78 55 7 BL [ ByteBuffer -H & 2 ik X1 CharBuffer ) g i 4L AT G [ g tS T — & o
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X2 M AECharsetss I B 4% 1 Hencode ()i & Jm o FH B 7732

= fi i CharsetEncoder i RN, 759w ith - Hil sl i 111004 e B AR R ACEE S I . (AT
Ja 2 BU TR AL PR D H R . O 1 Flencode() i) B S HUR AL I 5 BRI At 08 3A (AL, bl K
THED BRI g 2 BT H RS E K.

EFRATVE T fif— S gmAD AL TR ) TAE 3. CharsetEncoderZ /& —AMIRAHIG 5145, s2hr |,
i A IRESBEWRE CAIA R LI 24K CharsetEncodersf R AR ZFEL L I, g ] LAZE
— AW RS IR e, W BT S Mencode() i AN, Bk L I Fencode() 15 MR
D FE U

1. B W reset) T iEE M WIS 2SR &S . iEWMIS S BHE L IT R A RIBE TR FraEn
CharsetEncoders AT E LA, (HEIX AWML .

2. A ELZ Ol Fencode() A RS 23 F2 L 747, endOfnputZ#ifalse®R xJaH vl AEA H L)
TR A ERICharBuffert JH AR, 10 9ahd 77 FF F1 K B s In 21 $2 41t (1) ByteBuffer L.

R[S, H A CharBuffer il REANE 4 #8943, AT REIRN4ay i ByteBuffer, B 2 it &% A AE 75 2258
ZHVRMANRTE R TR AL . Gl e A B ] RE L OR B T LASE IR 7 S REAL S PIR S . AEEDBTIR
NHIE BN IX

3. ‘o — ki Hencode(), #tXfendOFInputZ%iFAtrue. #ALfCharBuffern] 52L& Aok 17
B BN . EER ZendOFInput i s A L vtrue. XFEIE M55 2 )5
AN T, SVFEBRIA BRI .

4. VA flush() 77K 58 A 58 B 5 5 H BT 360 R 52799 . n SRAE Hi H ByteBuffer i A /2 05
e, 722 UGk Az .

MIEFE T A NS, 4% ByteBuffer Julint, B 4RI R SmAD AR, encode() 5 R
A, JTowanf, F2iRFlCoderResultyf %, RFKRNKAEMTEN. S5RMRTRR FIIGERE M2

Underflow (i)
IEHEN, FoRFTEBZRMAN. B3 25 ACharBuffer N AEAE: B, WEREAN
T, EERATIMVRMARTEL T, RTRTFRICEFAT A . B rCharBuffer A7 B # ik
e G s 25T R ) -5 4D ) A

{ECharBuffer F AN T 2 M4m0 757 (i et X L Fcompact(), a2 e 1tk
B FHEE Hencode()4k 4L . aniR&h w1, HZ*CharBufferifi fencode()F H.
endOfInputytrue, 2 J5 18R flush(Rf LR ATA 17715 # 9 &k 1% 25 ByteBuffer .

TS S 2 IR B AR [F] R 6T 52 52451 . 44 CharsetEncoder. UNDERFLOW ) A28 48 & .
WA AT DU IR [R5 R AR RIS S 1B HAF (==) Sk R ik R

(xE

Overflow ( 3%
Rongmi 28783 1 %t ByteBufferJf H 7 E =4 8 2 gt . % A\ CharBufferX % m g
SEATREA SRR . XRIEEEM, AR, BR%IHFEByteBuffer{H & AN NZ I
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fiLCharBuffer, CharBuffert B #re I E, 2 )& F X Hencode(). EEHITHEIGE T
RaE

5RRELN, iR E—FHeH, CharsetEncoder .OVERFLOW, ‘& A] E3EH T4
K.

Malformed input (5 BRFE IO
Rty , IXAMEH BEWE FRES 16-MMEUE, A=A R UnicodeE . X T ifaLk
Ui, XEIRE RIS EE T AR .

i [A] fr)CoderResultSE B A & — IS4, RNE &5 Pl BdrT. W 6.2.3.1 75
CoderResultftJAPI.

Unmappable character (GRS F4F)
T Gt i a4 AN BEM S 775 BT A5 B 7 51 21—, an SR IEAE AL 1SO-8859-1 £y
R B % A\ CharBuffer 4 & JE-$7 T Unicode 747 . Xf T-i#hS, fRADE8EE R 715 P 511{H
SN T R B A R AT

Gifiis, ARG A S 1A A A SR REBR A BRI, R [RGB B St mT LUAS I S Y
T, BE TR, RIE EN TR SRS T A I RE 72T S B 10 5

package java.nio.charset;

public abstract class CharsetEncoder

/I This is a partial API listing

public boolean canEncode (char c)
public boolean canEncode (CharSequence cs)

}

canEncode() M E iR FbooleanZs &, Fngmidas &5 REKG 45 H NGl . PR 7%
HAE— A A 22 XA S N It o 10K 51 EE i 2% A FRIRES B2, i DA i Ak B TE 7
HEAT AN L P IR S 0. R gmAD A B AT, 8 X e 7 VA A N

canEncode() i) 55 — AN B BRI 25 CharSequence ) — N &8k, S L ENAE. AR Ts2
CharSequence (247i7CharBuffer, String, ¢StringBuffer) [%f % #1A] LA S A\ FlcanEncode() -

CharsetEncoder 15|~ i) 775 S E AL PR g 4t iR -

public abstract class CharsetEncoder

{
// This is a partial APl listing
public CodingErrorAction malformedInputAction( )
public final CharsetEncoder onMalformedlnput
(CodingErrorAction
newAction)

public CodingErrorAction unmappableCharacterAction( )

public final CharsetEncoder onUnmappableCharacter (
CodingErrorAction newAction)

public final byte [] replacement( )
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public boolean isLegalReplacement (byte[] repl)
public final CharsetEncoder replaceWith (byte[] newReplacement)

}

Wz A2, CoderResultyd % nl L Mencode() FiR A1, FRomgmlid 7475 I . B AN B
TE X ARESAS 2454 malformedfllunmappable. 784 —ANtR 44 _E AT LR B 4 L % 524 5k %
BRI 3 o 2iX et 2 — KR40, CodingErrorActionZds) 2 i] g R B A1
CodingErrorAction2 LA H A EM RIS . BRAR K, ZaRUMF%, BF TEARHH
A, O rsetl. CodingErrorActioni® X 1 =ANA St

REPORT (#K#Z&)
B 7% CharsetEncoderfif FIER AT Ao IXAMT NER R IADEE 15 8 1Z 18 1 1 [A] CoderResultsf 4
&, FImR R,

IGNORE (.Z#%5)
RN N 2 G R At R I H G SRS B AN TR AR AR R 1 N AR A g

REPLACE (##:)
I A R A N I E ) S 6 iZ%CharsetEncoder 5E SR 24 R I B e 7 e 41) A R g R el
o

DUAEBATAIIE 7 AT REMVARRAT N, Wl B 2 B (R AP IR B HR 1 BT DU A T VR LA A 24 B
1. malformedinputAction() /7 2k [BI £t A B e R A\ A2 24T 4 . 1 FonMalformedInput() % & £
I 5 EAE FH () CodingErrorActionfi . TCiEMBUR A RF I — X AU BHERAT N, R[]
CharsetEncodert %A . iEidik[FlICharsetEncoder, XE877% il aERE. Hilthn.

CharsetEncoder encoder = charset.newEncoder( )
.onMalformedInput (CodingErrorAction.REPLACE)
.onUnmappableCharacter (CodingErrorAction.IGNORE);

*31E & CodingErrorAction . REPLACER}, 7ECharsetEncoder 177k 1R G —ZH A FE %L
15 FR 0 B 4 1 2 ) 3L

24 {5 e 41 AT BLIE T I F replacement() 77 V4K el . AR IERICE B QR B 751, 3%
AR [AIERIAE .

fas AT DLt i FisLegalReplacement() J7v2:,  Fi 48 AR B fi Y 1) 1 B LRG0 35 0 20 A v vk o
B i 35 e S PR RIS . 0(E, FRERLIE TR TS, NG IR
HOAAE S o A SR B 7 HAS RE ARSI S 757 1, A5 17 518 N e AL

i Ja, RS LLIE I H replaceWith() i BT B4 721 I R N8 . Ugmid iR R AR,
B4 45 8 75 90 9F LA N R AT A% B NCodingErrorAction . REPLACE. #4111
FHFIN DR ER B Bl WRAK, java.lang.lllegalArgumentExceptioné i i i . 3R [B]{H 2
CharsetEncoderXf % A& &,
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6. 2. 3.1 CoderResult

ERATE — T i HE 2 ICoderResult2s . CoderResultXt % & H CharsetEncoderflICharsetDecoder
X SR AL

package java.nio.charset;
public class CoderResult {
public static final CoderResult OVERFLOW
public static final CoderResult UNDERFLOW
public boolean isUnderflow( )
public boolean isOverflow( )
public boolean isError( )
public boolean isMalformed( )
public boolean isUnmappable( )
public int length( )
public static CoderResult malformedForLength (int length)
public static CoderResult unmappableForLength (int length)
public void throwException( ) throws CharacterCodingException

}

WIRTTEE RN, ARYEEEAS RN F3R 26 FR [l CoderResultf) — 5245 . 47T LAE BI7E
CoderResultZimfr, FIRIX L g SONAFLERASIH . X LE ) v] DL R0 R AR R 25 5 . 18]
DL it ==12 57 H #4 CoderResulttf G X Lo A JLI 3k T Lh e (IR 6-2) o LA
CoderResultxf 4, 2 v] LUSE FHAP IR A & 32 11 45 S 15 Lo

HIPIAN 12, isUnderflow()fllisOverflow(), A#AEZ&H R, WRHEF—J7ikiR Fltrue,
/A\}J\CoderResulthL%EPT BEFRECEZ R Xﬂ“?isUnderflow() CoderResult. UNDERFLOW=L 5
BAZEIRFtrue, XfTisOverflow(), CoderResult. OVERFLOW & & ik [Fltrue.

HoAth #5417 2K (boolean) 77322, isMalformed()fllisUnmappable(), A4 1R 4644 . isError()Jy 22
774, R — ATk Eltrueix Nk El true.

i CoderResult LT R H R 2 2F,  length() 77 vRIB A IEEHR N PR . X5 R R ik
I ERR2AT, WAMRIKE Gt N amT IS 8sefg)) o an R4 7ECoderResultf) S i
length(), CoderResult~EiE4E1% C(isError()ik[alFalse) WML T, &2l AR
java.lang.UnsupportedOperation-Exception, it BAZ /Nty X T K ESLH, % A CharBuffer 24 il &
EE MR R E.

CoderResultZ& [FIFE AL | =HMpfaiE 5k, FIT H € Lt as FFRL & (6.3 5180k 1 an e
W5 KRN RBITIF K. CoderResulttaid i e A 1. EANAE E B HEAT sS4k sl 4k K
NHECH . BATESE FCoderResult Sl R i AR 2SO 1o ST R IRISLE], A3k
H A ME—MURR (1) 745 S 2 length (IR I MEL. 9N T.) J7¥2malformedForLength() Al
unmappableForLength() 73 71 3% [5]CoderResultf{] SE 51, - MisMalformed()EisUnmappable()ik 2l €rue,
It H e length() 7 iER RS SR AIME . XL T 5k SR RIS H 4K B 3R [B] 46 [ i CoderResult
Ao

AR BLR, M EE TR CoderResultxsd RN, i — R B A, fitn,
CharsetEncoderZ5 ¥ 4> ftencode() 7772, Wi 2R e T i@ g f s 10 U 40 HE — AN 7 5 throwExceptlon()ﬁ/i
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JEfRi{# )79, P CharsetCodingExceptionid 24/ 735, 1 W% 6-3.

% 6-3. CoderResult. throwException () it HEI H &
LERAR RE
jsUnderflow() BufferUnderf/owException
isOverflow() BufferOverf/owFxception
isMalformed () Malformed/nputException
i sUnmappab /e () Unmappab | eCharacterException

6.2. 4 FIIERARIGES

TR B8 I 2 (O 55 . B RR IR I i U7 R0 T i 844k ik 16-7Unicode 775 1 5
%, ECharsetEncoderZ&ALLf1, CharsetDecoderEH(,u%?ﬁ%%[%‘ PN LR FE A1), RN A
AT FR A AR A TR S, I HIX RS S W R T oK.

package java.nio.charset;
public abstract class CharsetDecoder

{

public final Charset charset( )

public final float averageCharsPerByte( )

public final float maxCharsPerByte( )

public boolean isAutoDetecting( )

public boolean isCharsetDetected( )

public Charset detectedCharset( )

public final CharsetDecoder reset( )

public final CharBuffer decode (ByteBuffer in)
throws CharacterCodingException

public final CoderResult decode (ByteBuffer in, CharBuffer out,
boolean endOfInput)

public final CoderResult flush (CharBuffer out)

public CodingErrorAction malformedInputAction( )

public final CharsetDecoder onMalformedlnput (
CodingErrorAction newAction)

public CodingErrorAction unmappableCharacterAction( )

public final CharsetDecoder onUnmappableCharacter (
CodingErrorAction newAction)

public final String replacement( )

public final CharsetDecoder replaceWith (String newReplacement)

}

151558 21, CharsetDecoderfJAPI)LF-+&CharsetEncoder i {4 . AT AP EFHEZE R
b, SREEHHTIRAE 6.2.3 W EL T RAERK.

AT SR VAR S — AN m AL 2 A S5 . @i i F charset() AT LA EURH 2% ) CharsetXt %
TEIX AR AL R B AR T30 IO A RS 1T X8 A i K 880 43 1) i ik averageCharsPerByte () Al
maxCharsPerByte()ik [F1f#]. {5 FHix L6 {f v] LA yCharBufferxf S HET, SRIZUCHRID 1) 745 .

CharsetDecoder%’éﬁEﬁEﬁEl‘]?‘i?ié% TERTTH G B, XL TPV EA AN B 7 7742 5 A
B N7, isAutoDetecting(), 1R [R1 IR IR AMERD £ 2 75 BEDS R I 4 A 15 e FAE F A R 7 ¥ 1)
i /R1E -

nisAutoDetecting()i [Fltrue, A2/ HE 55 AN T7 152 A B UH . R AES 48 5e 8
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NI NS5 e 41 o S B 8 1) 1 R 2 1 T A 38, I8 4 isCharsetDetected () 77 125K 3 1]
true. RG4S LI XA TIEAAER (BOYE 2 Ae B— 255 R AT Rl .
W Hreset)2 5, kSR EFalse. XANT7EREH H AN BRI AR EA B . BN
F& i H java.lang.UnsupportedOperationException..

W R EERE R (FlisCharsetDetected()i [al€ruezé ) , HS4 ilid i H detectedCharset() ]
PISREL R RIS A E R Charsettt B o BRI ANE FHF4E S w5 NRRZ 8 XA %o
IR AL ZIC A BRI, AR E ISR 1 Z R, Kl
java.lang.lllegalStateException. detectedCharset() /7 ¥ FIAE 2 ATk, JF HAan R FFERA 1 xR
I, K F— N java.lang.UnsupportedOperationException. 3d 24 1% FifisAutoDetecting () Al
isCharsetDetected(), #&ERZA S 4 ),

BUE, AEBRA T RIS bR S ARG 1 755 L

package java.nio.charset;
public abstract class CharsetDecoder
{
// This is a partial APl listing
public final CharsetDecoder reset( )
public final CharBuffer decode (ByteBuffer in)
throws CharacterCodingException
public final CoderResult decode (ByteBuffer in, CharBuffer out,
boolean endOfInput)
public final CoderResult flush (CharBuffer out)

}
RS ARG, B AR R A 2D R

1. BEArf@isas, Jmid A Hreset(), EARRDEE — > SRR HE S FREIEIN -

2. lendOfinputi’ & il Fal se AN F 5 £ vk FH decode(), 4575 BIMRAS 51 b . BE & AR (1) i
17, FIRPBY A 2)45 & i CharBufferH .

3. lendOFInputik & A trueififl—kdecode(), BENMFRDEECLIRME T ATE KN

4. W Hflush(), BLRFTA IS FAFH D& R IE SR .

XA EAGAYHE (PER 6.2.3 75) o decode() 7% [FRE ) 1% [A]CoderResulttf 4, FR Kk
ARSI . X e LE B ) B R CharsetEncoder.encode()i& 7] ) & AR TE .

2R [A] T E RS B A A 22 e XN 12 DLER 2 A AR R (5 AEEAT AR B
BUE, ACPRERRI TV

package java.nio.charset;
public abstract class CharsetDecoder
{
// This is a partial APl listing
public CodingErrorAction malformedInputAction( )
public final CharsetDecoder onMalformedlnput (
CodingErrorAction newAction)
public CodingErrorAction unmappableCharacterAction( )
public final CharsetDecoder onUnmappableCharacter (
CodingErrorAction newAction)
public final String replacement( )
public final CharsetDecoder replaceWith (String newReplacement)
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b

APIJTVEALBRAEString iz AT ) B 5 81, AN RAE T8 Lo AR, 2715 5 9 i e A L
TEFEH, FIT LSRR ERAE () B 0 7 9 16 52 uString,  String G & EAE AR 444 %4 i CharBuffer i 35
NI T VER A FRAIN & 45 51 (isLegalReplacement() 7 i . S HIHE FIAT AT 7 75 B AR 2 A
ENBER TS, BRAFE AT EmaxCharsPerByte()Vik [ {E . 7458 FH replaceWith(), KK #F
#java.lang.lllegalArgumentException.

AR B S, HAEE, 2% 6.23 7.
B 6-2 BB T UAeD xR AT R G i ) R AT G

R 6-2. AT

package com.ronsoft_books.nio.charset;
import java.nio.*;
import java.nio.charset.*;
import java.nio.channels.*;
import java.io.*;
/**
* Test charset decoding.
* @author Ron Hitchens (ron@ronsoft.com)
*/
public class CharsetDecode
{
/**
Test charset decoding in the general case, detecting and handling
buffer under/overflow and flushing the decoder state at end of
input.
This code reads from stdin and decodes the ASCIll-encoded byte
stream to chars. The decoded chars are written to stdout. This
* is effectively a "cat™ for input ascii files, but another charset
* encoding could be used by simply specifying it on the command line.
*/
public static void main (String [] argv)
throws I0Exception

% F % %

{
// Default charset is standard ASCII
String charsetName = "1S0-8859-1";
// Charset name can be specified on the command line
if (argv.length > 0) {
charsetName = argv [0];
// Wrap a Channel around stdin, wrap a channel around stdout,
// find the named Charset and pass them to the decode method.
// If the named charset is not valid, an exception of type
// UnsupportedCharsetException will be thrown.
decodeChannel (Channels.newChannel (System.in),
new OutputStreamWriter (System.out),
Charset.forName (charsetName));
b
/**

* General purpose static method which reads bytes from a Channel,
* decodes them according

* @param source A ReadableByteChannel object which will be read to
* EOF as a source of encoded bytes.

* @param writer A Writer object to which decoded chars will be

* written.

* @param charset A Charset object, whose CharsetDecoder will be used
* to do the character set decoding.

*/

public static void decodeChannel (ReadableByteChannel source,
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Writer writer, Charset charset)
throws UnsupportedCharsetException, I0Exception

// Get a decoder instance from the Charset
CharsetDecoder decoder = charset.newDecoder( );
// Tell decoder to replace bad chars with default mark
decoder.onMalformedInput (CodingErrorAction.REPLACE);
decoder.onUnmappableCharacter (CodingErrorAction.REPLACE);
// Allocate radically different input and output buffer sizes
// for testing purposes
ByteBuffer bb = ByteBuffer.allocateDirect (16 * 1024);
CharBuffer cb = CharBuffer.allocate (57);
// Buffer starts empty; indicate input is needed
CoderResult result = CoderResult._UNDERFLOW;
boolean eof = fTalse;
while ( ! eof) {
// Input buffer underflow; decoder wants more input
if (result == CoderResult_UNDERFLOW) {
// decoder consumed all input, prepare to refill
bb.clear( );
// Fill the input buffer; watch for EOF
eof = (source.read (bb) == -1);
// Prepare the buffer for reading by decoder
bb.flip( );

// Decode input bytes to output chars; pass EOF flag
result = decoder.decode (bb, cb, eof);
// 1f output buffer is full, drain output
if (result == CoderResult.OVERFLOW) {
drainCharBuf (cb, writer);
}

// Flush any remaining state from the decoder, being careful

// to detect output buffer overflow(s)

while (decoder.flush (cb) == CoderResult.OVERFLOW) {
drainCharBuf (cb, writer);

// Drain any chars remaining in the output buffer
drainCharBuf (cb, writer);

// Close the channel; push out any buffered data to stdout
source.close( );

writer.flush( );

/**

Helper method to drain the char buffer and write its content to
the given Writer object. Upon return, the buffer is empty and
ready to be refilled.

@param cb A CharBuffer containing chars to be written.

@param writer A Writer object to consume the chars in cb.

* ok X o X

*/

static void drainCharBuf (CharBuffer cb, Writer writer)
throws I10Exception

{

cb.flip( ); // Prepare buffer for draining
// This writes the chars contained in the CharBuffer but
// doesn"t actually modify the state of the buffer.
// If the char buffer was being drained by calls to get( ),
// a loop might be needed here.
if (cb.hasRemaining( )) {
writer.write (cb.toString( ));

cb.clear( ); // Prepare buffer to be filled again
}
}

TAFEEAAR R A a5 5 IR 4 Z A 2R IXEE AR 7o R — R/ 4iCharset SPI
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6.3 FHERFHFMEERED

Charset SPEATF R R AL T —FpHLd], 0T DAZEIZAT FR IAMIR S A 28 38T i CharsetSZ 8. 4
REFEQEA O FRE, 3E SANEBIEEMFEHMIVMTE-SEA RN 755E, IABHEZR
#£ SPI,

AR BISPIZE I R AEVF 2 AR B A A b B % Tlavadb M FH . 78 1L4IDKHP A A\, —A4
Mspiifidl AR ERARR. AHEoE —DIIRE R BTHEOR, & AEJavalfy ] A PEANE Bk
EESREAZ .

FREE R HIANAERGE X, MbRHER ERFE R E I B M. A 1.4 2 7EJavard A B E FF 48 2
PULANAR ARG IS FIARAE 9 Al e TANAAUAGEM B FR, 17 H X IX L8 42 FR(RFC2278) 1 25 14 Fll
BN E. WREEIEH KICharsetsSZIl, BN AZENE TR ELFRIH] . CharsetZ&5s i SEHLAH
FIRE . Flan, FRAERARRUATRE 6-4 HHIH M FRFE AR, HH & /% 7 BEsk
VR[S E

F=Ig 6-4. FREBMNEEFTH
FH Unicodef& RFC2278 & #R
A-Z \u0041-\u005a
a-z \u0061-\u007a
0-9 \u0030-\u0039
- (BT S) \u002d HYPHEN-MINUS
. (| \u002e FULLSTOP
(B \u003a COLON
_ (FRI% \u005f LOWL INE

TENYEAPLZ R/, 75 BB — T Charset SPII{ T4E. java.nio.charset.spifil X & — AN
%, CharsetProvider. XM EARSLINHEZS 5 &AL ) Charsettt ZAHKHIE R . AT E XL H
E X ERE, BE g gijava.nio.charset packager'fl| & Charset, CharsetEncoder, Ll
CharsetDecoder ) B AR SZHl . SR il CharsetProvider ) H & 128, BB EARLE R4S
JVM,

6.3.2 A T 15 ST AFISRIR ALy (176 SRS
6.3.1 BIEBENFHME

f£ [ f#java.nio.charset._ spitHME— 2R 2|, ik3&A1# java.nio.charset /i
TE S R IR e — RS € X FRFEREMT 4 . TEEREECharsety RAEIB1T IVM A 242 71,
EBEAE T LIRATESE — FCharset API, I i 7732 3 i BT 1278 v ERE -

package java.nio.charset;

public abstract class Charset implements Comparable

{
protected Charset (String canonicalName, String [] aliases)
public static SortedMap availableCharsets( )
public static boolean isSupported (String charsetName)
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public static Charset forName (String charsetName)
public final String name( )
public final Set aliases( )
public String displayName( )

public String displayName (Locale locale)
public final boolean isRegistered( )
public boolean canEncode( )
public abstract CharsetEncoder newEncoder( );
public final ByteBuffer encode (CharBuffer cb)
public final ByteBuffer encode (String str)
public abstract CharsetDecoder newDecoder( );
public final CharBuffer decode (ByteBuffer bb)
public abstract boolean contains (Charset cs);
public final boolean equals (Object ob)
public final int compareTo (Object ob)
public final int hashCode( )
public final String toString( )

fas 2 /b B 2 ) 2 java.nio.charset.Charset 725 4 = AN HU 6 1) B AR S LR — AN
#7775, CharsetZREEA BN, ESEIME 5. XRRNEREE CERELRDLIE — MG T
%, RMEEAEZ S XA UITE S AL 1 F Charset (#4018 777 Gl 7E 48 itk 38 77
B FF v 1 P super () AT G A8 B A RFSE RV S AR A 4 Ak 2h e o X FEAOAT LLik-CharsetZ i (1) 77
EHR AL BRI AR A S F G, BT LR AU

I SRUE E e AL ES ARG 2, AN EE T AN AT DA LT e [RIRER R s
PlAi /R J7i%:contains(), {HAE AT DL S IR [0 Falseff e, FalseRn KNG G FRrELT
WEE R TRE. REHIEN T, FraHCharset /7484 AT LUE A AOERIA 2. dn SR8+
FFEEARPIR T SR, AR 55 BN TV

[FkEHh, 14875 B dtCharsetEncoderf1CharsetDecoder () B AR SZHL . [AIAH—F, FIF8E 2 HAD )
LRGBS 77 RS . AT ATATE 2, HISAFRISIEAPIKE B LT &0 FR1 . X B
SEH T R T SLI RS AR T T B AR U T R e —FEIEH T @ R8s . X & CharsetEncoder3
I 5, FHE I 38 7 VA0 52 AR 1 DA BN I R e 7 32+

ackage java.nio.charset;
public abstract class CharsetEncoder
{
protected CharsetEncoder (Charset cs,
float averageBytesPerChar, float maxBytesPerChar)
protected CharsetEncoder (Charset cs,
float averageBytesPerChar, float maxBytesPerChar,
byte [] replacement)
public final Charset charset( )
public final float averageBytesPerChar( )
public final float maxBytesPerChar( )
public final CharsetEncoder reset( )
protected void implReset( )
public final ByteBuffer encode (CharBuffer in)
throws CharacterCodingException
public final CoderResult encode (CharBuffer in, ByteBuffer out,
boolean endOflInput)
public final CoderResult flush (ByteBuffer out)
protected CoderResult implFlush(ByteBuffer out)
public boolean canEncode (char c)
public boolean canEncode (CharSequence cs)
public CodingErrorAction malformedInputAction( )
public final CharsetEncoder onMalformedlnput (
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CodingErrorAction newAction)
protected void implOnMalformedinput (CodingErrorAction newAction)
public CodingErrorAction unmappableCharacterAction( )
public final CharsetEncoder onUnmappableCharacter (
CodingErrorAction newAction)
protected void implOnUnmappableCharacter (
CodingErrorAction newAction)
public final byte [] replacement( )
public boolean isLegalReplacement (byte[] repl)
public final CharsetEncoder replaceWith (byte[] newReplacement)
protected void implReplaceWith (byte[] newReplacement)
protected abstract CoderResult encodelLoop (CharBuffer in,
ByteBuffer out);

}

K5 Charset2R 1A, CharsetEncoderi& A BRIN A T35, BT LA R5 AL FAAR SR 3G 7325 1
super(), FRALFHEEMSHL

HARE—Fa— ik, AT A E CCharsetEncodersi B, &% /b AL HAK
encodeLoop() /7¥2:. Xf T H A gmfihic By, A5 vk VBRI SEI R mT DLUIEH#ET . VER
encodeLoop()k H fllencode() I ZHEE N 4, A UFEA/KFRE . encode() 7753 ElencodeLoop()
IS brgmiy, "EAN 7 B O K H CharBuffer S 5UHFERI 7 4F, I H o 4t (1) 735 2 FR 415 1)
ByteBuffer I,

FE jencode() 75 & A ST A I FH AN AL B g i 4% H IR . Sencode()2ALALT, encodeLoop()
J7 %R [F|CoderResultif %, FRIRTEAC RGP X B R AE B L . i SR A& [FlencodeLoop() 35 78 1 %
ByteByffer, ‘&M ik [MCoderResult.OVERFLOW. 14 ACharBufferfE/R 7, Siik[A]
CoderResult.UNDERFLOW. 415 4w 75 2 Lb i AN 22 b X R 22 1 HE 4 B A HE A 1
T LLid i iR [FIUNDERFLOWHE Hif 5231 B 2| CharBuffer 145 70 2 HIH A\ 4k 45 .

TSR 2R3 7 iE—LAimp D i — 2 RS SR I, M gmbD 25 PR A LR i d
ASEEL MRS o BT XL VA B SEBU AR, ARRIEA . Flin, RN gmID it
HHAMPRE, AmioesE B S REE MG . EAREE Sreset) kAT, RNEF NG .
£ CharsetEncoder L i reset() it s 3 fkimplReset() /772, 1L LL—FiiEmT a5 R 7 R A s
o oA imp N ZRER X BOER 1) H AR F A AR R I A

VERZF, X4 % CharsetDecoder %1 H [ AHZ5 (11 AP :

package java.nio.charset;
public abstract class CharsetDecoder
{
protected CharsetDecoder (Charset cs, float averageCharsPerByte,
float maxCharsPerByte)
public final Charset charset( )
public final float averageCharsPerByte( )
public final float maxCharsPerByte( )
public boolean isAutoDetecting( )
public boolean isCharsetDetected( )
public Charset detectedCharset( )
public final CharsetDecoder reset( )
protected void implReset( )
public final CharBuffer decode (ByteBuffer in)
throws CharacterCodingException
public final CoderResult decode (ByteBuffer in, CharBuffer out,
boolean endOfInput)

209



Java NIO

public final CoderResult flush (CharBuffer out)
protected CoderResult implFlush (CharBuffer out)
public CodingErrorAction malformedInputAction( )
public final CharsetDecoder onMalformedlnput (
CodingErrorAction newAction)
protected void implOnMalformedinput (CodingErrorAction newAction)
public CodingErrorAction unmappableCharacterAction( )
public final CharsetDecoder onUnmappableCharacter (
CodingErrorAction newAction)
protected void implOnUnmappableCharacter (
CodingErrorAction newAction)
public final String replacement( )
public final CharsetDecoder replaceWith (String newReplacement)
protected void implReplaceWith (String newReplacement)
protected abstract CoderResult decodelLoop (ByteBuffer in,
CharBuffer out);

}

BUE, BAICALE R T seil B € P, BRI SIS S, 1EJATE — T
T ENERRIVME, X DA EA T 1T

6.3.2 HATEHBEEXN FHE

N T HIVMIZ TR IR RIS H 2 i0CharsetscEl, W JIfE java.nio.charsets. -
spiHfilECharsetProviderK 1) B4k 725, T HA — MRS EMIE 5. TSHNIE TR E
2, BN CharsetProvider K B i 1 HUNC B SO 4B Gk B RR AT AL, Z XA RATR
FRF B 5 N B Class.newlInstance() R SEFIAL 3R AE 5, e TE S B iE ke .

IV ML) B S e A FF AR AL DT, #fim 44 Jvjava.nio.charset.spi.CharsetProvider. ‘(£
IVMEBRAZE AL T8 H 3% (META-INF/services) . —“Java Archive (Java 4% 44
JAR) #A—/META-INFH %, EF VSR MNART IR BTERER . — 4% AIMETA-
INFI) H 3R] LAFEIVMZE R AT Hh i B AE & R H 3% 8 Tl o

META-INF/services H IR U — D58 2B % I IRST IR UL T B PR . B S0 N
B TR ERARRIE R, LRI I DU N AR 1) fir 44 #0020 F SO Rk
k2R instanceof) [EARSIIL. JARMITVEAN(E S5 25 5
http://java.sun.com/j2se/1.4/docs/quide/jar/jar.html .

RIS A A R AR AT GARBUE ), WIERAF/EMETA-INF/services H 5%, A4
AR SR AT . BRI, FE ELA R B BT A S AR A S A BV a4
FRE DS T . #£ 4 Jyjava.nio.charset.spi.CharsetProvider () 304 i il & 5 it CharsetProvider
FITEEEH AR, 2 A e E AR RN TT

B B SO S 2O — MR SE A SRS IR BRI B, BT — A ERRFER R (#,
\u0023) . CHUIFEUTF-8 Wamhy (BRAESCASIHE) o IXAMIRSSIE 5 A iy 4 I 2R A F U [F) —
ANIAR by AHZZRAZIN R — AN SRk s o WL (B, T R—ANREBE o WRE—A
CharsetProviderZREA 1 — MRS S Fansa, BEEER—D 0 B2k, A R E AR
Z5 S BT BRI I — K
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AL 2 T 228 i CharsetProvider e #2 i CharsetSE L. JARTL & I8 I FFAE LI, LA
KRS A 44, AT EATFIVMFIR AT . ] DIEERIIVM RIS 235 il — A e,
PIHAE RS R 1E L Zjrelliblext) & LHIY & H X EIARRI AT . SR EEI B 2 AR
TERHRIVMISATI BT T .

WA EMIAPIHLE], EH M F A ERMBIVMEgiFE . Jha7 KIVMSZEL AT DR AEAPL, {H 2
IDK1.4 %A HRALIXFER 7

PAEFRATT 03 4n el 4 F CharsetProviderZS i i #4474, iEFATE — FAAS. CharsetProviderf
APLT A ER . #4045 H & L F M SR TE & R AL H & X Charset,
CharsetEncoder, L) CharsetDecoderz7. CharsetProvider{{ j& % 8 16 (1) 2 554 FIZ AT I BR824
.

package java.nio.charset.spi;
public abstract class CharsetProvider

{
protected CharsetProvider( ) throws SecurityException
public abstract lterator charsets( );
public abstract Charset charsetForName (String charsetName);
}

TERCZARY IR J73:. CharsetProvider A~ 3 1% F 48 (A CHS B4 524911k . CharsetProvider i %
BB AR AT B IR S5 3R 7 W el szl b . G SR I 75 B ST AR T v I 5 4,
CharsetProviderZsHsg BRI IRIE v 1% 0] LLAANER B 5 R B N i) 777 SE LS 5,
SR AR AW SRS . [RIRERY, {3 CharsetProvider (4 id 7 2 T LA H

java.lang.SecurityException.

CharsetProvider} % () 524514k fiSecurityManager ks 25 (IR 235 B R ) o 228 HBAIR
¥Fjava.lang.RuntionPermission(“charsetProvider”), m#H AN BH TSR . TR
PUEL & TE A USRI E R, BlingmidURL DA K oAb EE N 75 . IBTEE R B E N . BT s e
— AN, MRS N A AMEERIEEE AT RS, BRI /%, BEFEREA
BAERIAR, HRE BAEMETA-INF/service 2 AL & RS HCE CMF, H T %3 A w LT
BET7 (BFATATRR ) B € RS FRBE T

F &AL i CharsetsBLI 4 F 75 1 F CharsetProvider b e SUTPEAN J5vdi. R DL2, 1810
ST K Charse BRI & THEM M, RERABIAT I ARG HIME 2, B AR A2t mT LU
XTI

i F Charsets() /7 ¥2: K SRS A& i3 47 25 v FHIf CharsetZE 3G . B MR (A
java.util.lterator, #12$345 H fICharsetSE# 154 . Charset.availableCharsets() /7 11 [] (1) B 52
—AMEGAR, ERFA 21T 223 i CharsetProviderse i) i ] charsets() 7 12 £E &1 .

A—Fh 7%, charsetForName(), #{ 1 FISRILET 7R E LR, VESREE 344, FCharset
W% L. WIRE IR A W ER AR5, XA VERGR BInul .

Rt 4l T . DR QI A OB E SCF AT K06 2 T8 DL AR E T TR % 1) 4 B 2 A1 A A
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2%, FHAFFEEEEAN], BITIVM. 7~ 6-3 FiEsR T H € X CharsetfliCharsetProvider ) sZEl, L5
T B R AR A8 FH (R EUREARED,  gmbd AIfRAY, LLJ%ZCharset SPl. 7~ffl 6-3 SZ8L T —N A 5E X Charset.

A~ 6-3.H 5E X Rotl3 745 4E

package com.ronsoft_books.nio.charset;

import java.nio.CharBuffer;

import java.nio.ByteBuffer;

import java.nio.charset.Charset;

import java.nio.charset.CharsetEncoder;

import java.nio.charset.CharsetDecoder;

import java.nio.charset.CoderResult;

import java.util_Map;

import java.util.lterator;

import java.io.Writer;

import java.io.PrintStream;

import java.io.PrintWriter;

import java.io.OutputStreamWriter;

import java.io.BufferedReader;

import java.io.lnputStreamReader;

import java.io.FileReader;

/**

* A Charset implementation which performs Rotl3 encoding. Rot-13
encoding

* is a simple text obfuscation algorithm which shifts alphabetical

* characters by 13 so that "a" becomes "n", "0" becomes *"b", etc. This
* algorithm was popularized by the Usenet discussion forums many years
ago

* to mask naughty words, hide answers to questions, and so on. The Rotl3
* algorithm is symmetrical, applying it to text that has been scrambled
by

* Rotl3 will give you the original unscrambled text.

*

* Applying this Charset encoding to an output stream will cause
everything

* you write to that stream to be Rotl3 scrambled as it"s written out.
And

* appying it to an input stream causes data read to be Rotl3 descrambled
* as it"s read.

*

* @author Ron Hitchens (ron@ronsoft.com)

*/

public class Rotl3Charset extends Charset

{

// the name of the base charset encoding we delegate to
private static final String BASE_CHARSET _NAME = "UTF-8";
// Handle to the real charset we"ll use for transcoding between
// characters and bytes. Doing this allows us to apply the Rotl3
// algorithm to multibyte charset encodings. But only the
// ASCI1 alpha chars will be rotated, regardless of the base encoding.
Charset baseCharset;
/**
* Constructor for the Rotl3 charset. Call the superclass
* constructor to pass along the name(s) we"ll be known by.
* Then save a reference to the delegate Charset.
*/
protected Rotl3Charset (String canonical, String [] aliases)
{
super (canonical, aliases);
// Save the base charset we"re delegating to
baseCharset = Charset.forName (BASE_CHARSET_NAME) ;

/**
* Called by users of this Charset to obtain an encoder.
* This implementation instantiates an instance of a private class
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* (defined below) and passes it an encoder from the base Charset.
*

/
public CharsetEncoder newEncoder( )

{

3

/**

* Called by users of this Charset to obtain a decoder.

* This implementation instantiates an instance of a private class
* (defined below) and passes it a decoder from the base Charset.
*/

public CharsetDecoder newDecoder( )

{

3

/**

* This method must be implemented by concrete Charsets. We always
* say no, which is safe.

*/

public boolean contains (Charset cs)

{

return new Rotl3Encoder (this, baseCharset.newEncoder( ));

return new Rotl3Decoder (this, baseCharset.newDecoder( ));

return (false);

}
/**

* Common routine to rotate all the ASCII alpha chars in the given
CharBuffer by 13. Note that this code explicitly compares for
upper and lower case ASCII chars rather than using the methods
Character.isLowerCase and Character.isUpperCase. This Is because
the rotate-by-13 scheme only works properly for the alphabetic
characters of the ASCII charset and those methods can return
true for non-ASCII Unicode chars.

ok X ok X %

*/

private void rotl3 (CharBuffer cb)

{

for (int pos = cb.position(); pos < cb.limit( ); pos++) {
char ¢ = cb.get (pos);
char a = "\u0000";
// Is it lowercase alpha?
if ((c >= "a") && (c <= "z")) {
a="a";

by

// Is it uppercase alpha?

if ((c >= "A") && (c <= "Z")) {
a = "A":

by

// If either, roll it by 13

if (a = "\u0000") {
c = (char)((((c - a) + 13) % 26) + a);
cb.put (pos, c);

/**
* The encoder implementation for the Rotl3 Charset.
* This class, and the matching decoder class below, should also
* override the "impl" methods, such as implOnMalformedInput( ) and
* make passthrough calls to the baseEncoder object. That is left
* as an exercise for the hacker.
*/
private class Rotl3Encoder extends CharsetEncoder
{

private CharsetEncoder baseEncoder;

/**

* Constructor, call the superclass constructor with the

* Charset object and the encodings sizes from the

* delegate encoder.

*/
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Rotl3Encoder (Charset cs, CharsetEncoder baseEncoder)
{
super (cs, baseEncoder.averageBytesPerChar( ),
baseEncoder .maxBytesPerChar( )):
this.baseEncoder = baseEncoder;

b
/**

*

Implementation of the encoding loop. First, we apply

the Rotl3 scrambling algorithm to the CharBuffer, then
reset the encoder for the base Charset and call it"s
encode( ) method to do the actual encoding. This may not
work properly for non-Latin charsets. The CharBuffer
passed in may be read-only or re-used by the caller for
other purposes so we duplicate it and apply the Rotl3
encoding to the copy. We DO want to advance the position
of the input buffer to reflect the chars consumed.

ok X ok X ok X %

*/
protected CoderResult encodelLoop (CharBuffer cb, ByteBuffer bb)
{
CharBuffer tmpcb = CharBuffer.allocate (cb.remaining( ));
while (cb.hasRemaining( )) {
tmpcb.put (cb.get( ));
}

tmpcb.rewind( );

rotl3 (tmpcb);

baseEncoder.reset( );

CoderResult cr = baseEncoder.encode (tmpcb, bb, true);
// If error or output overflow, we need to adjust

// the position of the input buffer to match what

// was really consumed from the temp buffer. If

// underflow (all input consumed), this is a no-op.
cb.position (cb.position() - tmpcb.remaining( ));
return (cr);

/**

* The decoder implementation for the Rotl3 Charset.
*/

private class Rotl3Decoder extends CharsetDecoder

{

private CharsetDecoder baseDecoder;

/**

* Constructor, call the superclass constructor with the

* Charset object and pass alon the chars/byte values

* from the delegate decoder.

*/

Rotl3Decoder (Charset cs, CharsetDecoder baseDecoder)

{
super (cs, baseDecoder.averageCharsPerByte( ),

baseDecoder .maxCharsPerByte( )):

this.baseDecoder = baseDecoder;

3

/**

* Implementation of the decoding loop. First, we reset

the decoder for the base charset, then call it to decode

*

* the bytes into characters, saving the result code. The
* CharBuffer is then de-scrambled with the Rotl3 algorithm
* and the result code is returned. This may not

* work properly for non-Latin charsets.

*/

protected CoderResult decodelLoop (ByteBuffer bb, CharBuffer cb)

baseDecoder.reset( );
CoderResult result = baseDecoder.decode (bb, cb, true);
rotl3 (cb);

return (result);

}
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/**

* Unit test for the Rotl3 Charset. This main( ) will open and read

* an input file if named on the command line, or stdin if no args

are provided, and write the contents to stdout via the X-ROT13
charset encoding.

The "encryption” implemented by the Rotl3 algorithm is symmetrical.
Feeding in a plain-text file, such as Java source code for example,
will output a scrambled version. Feeding the scrambled version

back in will yield the original plain-text document.

* ok X ok X %

*/
public static void main (String [] argv)
throws Exception

{
BufferedReader in;
if (argv.length > 0) {
// Open the named File
in = new BufferedReader (new FileReader (argv [0])):
} else {
// Wrap a BufferedReader around stdin
in = new BufferedReader (new InputStreamReader (System.in));
// Create a PrintStream that uses the Rotl3 encoding
PrintStream out = new PrintStream (System.out, false, ""X-ROT13");
String s = null;
// Read all input and write it to the output.
// As the data passes through the PrintStream,
// it will be Rotl3-encoded.
while ((s = in.readLine( )) != null) {
out.printin (s);
}
out.flush( );
}

T ER XA CharsetFI'E K 4mht 28 5 i e, ' b Zixtlavaia /7 I R4 %%
CharsetProvider3$5Em Rl 6-4)

B 6-4. R LT AR T

package com.ronsoft.books.nio.charset;

import java.nio.charset.Charset;

import java.nio.charset._spi.CharsetProvider;
import java.util.Set;

import java.util_HashSet;

import java.util.lterator;

/**

*

*

ok R Gk X ok X b X % % X ok X %

A CharsetProvider class which makes available the charsets

provided by Ronsoft. Currently there is only one, namely the X-ROT13
charset. This is not a registered 1ANA charset, so it"s

name begins with "X-" to avoid name clashes with offical charsets.

To activate this CharsetProvider, it"s necessary to add a file to

the classpath of the JVM runtime at the following location:
META-INF/services/java.nio.charsets.spi.CharsetProvider

That file must contain a line with the fully qualified name of

this class on a line by itself:
com.ronsoft._books.nio.charset.RonsoftCharsetProvider

See the javadoc page for java.nio.charsets.spi.CharsetProvider
for full details.

@author Ron Hitchens (ron@ronsoft.com)
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*/
public class RonsoftCharsetProvider extends CharsetProvider
{
// the name of the charset we provide
private static final String CHARSET_NAME = "X-ROT13";
// a handle to the Charset object
private Charset rotl3 = null;
/**
* Constructor, instantiate a Charset object and save the reference.
*/
public RonsoftCharsetProvider( )
{

b

/**

* Called by Charset static methods to find a particular named
* Charset. |IT it"s the name of this charset (we don"t have

* any aliases) then return the Rotl3 Charset, else return null.
*/

public Charset charsetForName (String charsetName)

{

this.rotl3 = new Rotl3Charset (CHARSET_NAME, new String [0]):;

if (charsetName.equalslgnoreCase (CHARSET_NAME)) {
return (rotl3);

return (null);
b
/**
* Return an lterator over the set of Charset objects we provide.
* @return An lterator object containing references to all the
* Charset objects provided by this class.
*/
public lterator charsets( )
{
HashSet set = new HashSet (1);
set.add (rotl3);
return (set.iterator( ));
}
}

X Tl IVMIZ AT B R B AN PRI T, 2R
META_INF/services/java.nio.charset.spi.CharsetProvider (] XU/ A ZiA7 £ T-JARs . — N B K B A2 1 H
St FBAN SR 2 A2 <

com.ronsoft.books.nio.charset.RonsoftCharsetProvider
e 6-1 I FFFEE TS B AR AN IIX-ROTL3, FAEIX NS I H -

Charset: X-ROT13
Input: zManana?

Encoded:

:c2 (2)

bf (2)

: ba (O

: 6e (n)

c3 (&)

> bl ()

: 6e (n)

: 61 (&)

: 6e (n)

:3F (@)

©CoO~NOUI WNHF O

ThRlaMnZEII G 1 13 78, FrLVEA RN T4 B R AL E b JERAR-ASCH
HEFBEF R 2 A FEUTF-8 Y SRIFAAL Y o
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6.4 2L

YF 2 Javadu FE N KA 2 75 BEAC B A RFAE G B e o), T K 2 AUk A 20 H 8 LA
. (HRXT TR TN, fEjava.nio.charsetflhava.charset.spit i) — R 525 N F A AL FRER AL T 98
K DA B 3 (P o

AEHAF>] T IDKLA HH P A g R . R IR AN T B

Charset (RS
HRERL R ERID TR, HREREEANFZT RN FEFEAR /AT .

CharsetEncoder (RIS
A5, TR IR TS . 25T 7 5] DU RS M 88 A i YR - 15 P
.

CharsetDecoder (FFFEMRILEE)
R e S e T = S e vl S Y I X ey S I S Y ] 8

CharsetProvider SP1 (ZRFEEHER B SPD
T3 R 4% S R S L 2 67 H{E Charset S AT FH, M 7RIS 47 ) B85 b fdi B o

FAR L, BATGER TNIOWMME 2R T« & — FEAKINE, EEHEEEE RN,
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FEFA. N105INI(JavaZs Hhiff )

The Street finds its own uses for technology. (767 £ ZFL1E HEEHT#TE . )
--Willian Gibson

FomP U, EEREMERA T RO, B XM JavaZg it Rl A3 R
gu, s CJRIRT WAFHAEIZ A AR N E G S AR . TEJavadiidl ST DLIE I i A
ByteBuffer.allocateDirect()>k 56 X AMEAE, E0K 53 Bie 5 40 W A7 75 HA Bl 3 — MNJavart

AN T 1A it 2 Gt PO AF- I 2 28 P A7 ) Javastt i — it IDKL.4 it BRI 4 o 76 2 BT AR
A, Javadi i P ARG 73 BC ) AL A7 AN AT RERI G - FlJava A il il CONID 1 Y AR A SRt [a] 37 21
IVMIFH ER MIVMHE 73 A7 2 W] ASEELE . (E A 5 AT ANl . JavafUismT DA A BLIX A5
PRI NAT s ABRXS T AR e U5 ) N A7 AT A O RR . DO EIRTR, Java Rl A RS 3L =2 A
A7 23 1AL 3 LLSEE

EJDK1.2 1, [KA5] A T GetPrimitiveArrayCrit-ical() f1ReleasePrimitiveArrayCritical (), 7574
B . XESHEINITELE A S v] DL SE A sl A7 XIE. it  S8mT AR A8 — AN B 223
AT HVIE], A2 RN AR . AW, X TR PR R, T EC R N A
38Rk HIVMEE.

JDK1.4 HRBEEET R T =ASHIINUG 7R, B T IXA WA INIT TR
NewDirectByteBuffer() 5= —4™ & 4t N A7l FI K /IME A S R9E 8938 5 3% R FH P A7 XA N G %47
fiti 2% AIByteBuffer Xt %o XA KA PERE AT DS T I B9 P 25

®  NPFATLIBAHUIG M EC, AR5 A g phdsx R, i air ) Java g (A o

o EEJavaili N BRI R L (i, WS E. EERE. SIREEES) .

® X R ZEByteBuffer. FILLEIEEAE, wIUABHCE A B, WTBLREER TR, JIf
HEUZ53EE G0 FEER AAF0D ERVOEAET.

® KMTCHINAAAT EOE TIVMHIE, HERZIVMIERRARIN. IXFE, 7E4RE KN 1723 ) [
tAeByteBufferslt il LASEIL, 51l U A7 B i 4 45 1) 4% o

oA R IINI T 728814k 7 INVRES AN ZE Javadin b 61 [ B B2 G 8% 1158 A1
GetDirectBufferAddress() #1GetDirectBufferCapacity() 70 i < i il 4k 21| B 555 15 G2 8% 11 J5 S 474 2% 10
B 5K/, HByteBuffer.allocateDirect()fll 7 (1) Fi #ByteBufferst R /it & 4t W A7 H At e 2%k
XG Cn BATARD 5 HE 2 Javart Gt M 3k R, XS R ETER R SN AT .

X g =R 18 ] UL ByteBuffer.allocateDirect() SEFI 4L — N TR M2 X 5, AREEIZAT R TN
B KRB WAL ARV, AN PO 28 17 3% TS EL o IR BT, Javaf QARG AT DAAS 25 2%
A, MHREIGR, BREUSR CEAINBEBAERI RGN B Vg2t a g R m. xR
BRRD TR, TERR TR EH], R T RENE S CERIERIREO , BRIk T AfAER, JF
B TR U TR RO AR o 6 T A S A AUHAT WA FE RIS L, BRI RAZ G 1], KR
T 58 2418 58 TG 1 3 XoF R s AR b B A I PRI R T PN A

RS 5 S A MAS I B e i SR 8, 8L IR B 15 B ) A o I 1 2B B 1)
I o At 28 48 1)1 U5 1T e A davalfy U7 A —Ff . R L 88 P 2500 R A 2 s 2%
B, X —ANMFER . T LARETE N AT RV 17 B A
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buffer_order (ByteOrder.nativeOrder( ));

FTINI AP VELR{E B, 17 BB Sun il N ik http://java.sun.con/j2se/1.4/docs/quide/jni/ 25 ]

WYFNIO/INIE I RE Ay 85 i AL I, Sl 4k (1451172 >k H Jausoft
(http://safari.oreilly.com/www.jausoft.com/) f*JOpenGL For Java(a.k.a.GL4Java). %OpenGLZ% & 14 H
AHOpenGLEE, A, 7 H NOpenGLIRft4alikE1Java APl. & EE R H (A ER) K&
ISR, KBRS g5 32 AR0penGLEH, REE DRSS E S ZH .

XPERR O VFE 2, it 3D AT PA4s B F Javad S 1 A ASHB ARG 38 4] . Sunflzd 1 {f
OpenGL For Javaft] 4 yJCanyonffy S H, At fiTr] LA#£JavaOne 2001 #1JavaOne 2002 Fif~. &/ —
AN, R HAIFL6 MU %, {8 Grand Canyonf) P2 B EGh K . BHERM T E.
JCanyon 7843 F] F NI Of 1 5 770k i S SR Pl B M B4l . BN S —F16 AR40l, HRE R, 5, Jr
A AR PE—H# 2 100%[1Java. OpenGLiliTGL4Java API il —HR AN 75 52 R Gi 45 w2 [ AR Hh g —ifiy
HEE— MRl Bl A Fataeiger.

7£JavaOne2001 F| 2002 2 [a] LA B i, BEENIOMHEAT vh 28 5 1 & AT, JCanyon ik
AL

JCanyon [ JARAE 2 FFAUK B, mT LAASUNFI 3k http://java.sun.com/products/jfc/tsc/articles-
licanyon/ |-~ #. Jausoft OpenGL 485E, & AT, ¥R JCanyon ACAGHLRAE —id, BT
L #2 M\ www . jausoft.com/ I R %, Jausoft ®uh_E A ¥F 2 /N IFE

219


http://java.sun.con/j2se/1.4/docs/guide/jni/
http://safari.oreilly.com/www.jausoft.com/
http://java.sun.com/products/jfc/tsc/articles-/jcanyon/
http://java.sun.com/products/jfc/tsc/articles-/jcanyon/

Java NIO

RB. WHEEEHSPI

If you build it, he will come. (ZR&E&#E 7 T, fMEEEHK. )
--An lowa Cornfield

AEPRIBIES W, Savat & FHAR LA 28080, s RS AR H: 00 (SPD K
AIHEAR Y . S5 N BTN T W] fi A AT 46K A Charset SPI,  TiiChannel SPIfiz 4T 7 ;RAEA R F 5
Charset SPI#H[F]. Channel, Selector, % /&SelectionKeySZHLml A&+ H 46, IF HAE ik 24
Y L BLS A o TRBIEIE S T AR TE R . B SRAUN R R IR ERERSPL. an RS AR 46
IR E O E B SCEESLI, P RE 75 ZA B I i B RIS R .

WFRAAESE 6.3 WHATE RN, MRS IEEARZE KRGS P Sk R A AR i 1. X T
WAk, FEIREE Ejava.nio.channels.spi.SelectorProvider. 73 & ix B A ffiChannelProvider .
XANSPUY N FH TR REIEE, ARATA MIBIERE. fEnEREIE SRR (LGRS,
BRI —AMEERR) A RO R . B IE R A A R R A AR —
HEIZAT

package java.nio.channels._spi;
public abstract class SelectorProvider

{

public static SelectorProvider provider( )

// The following methods all throw I0Exception

public abstract AbstractSelector openSelector( )

public abstract ServerSocketChannel openServerSocketChannel( )
public abstract SocketChannel openSocketChannel( )

public abstract DatagramChannel openDatagramChannel( )

public abstract Pipe openPipe( )

}

SelectorProviderSz i A1 T J7 %61 Bk Selectorst . EREEE N G =Fp2EH, DL M Pipe
X% . A Selectorsy GbZiAIK B Rl — ANt E (FIk B iZ 52 (3 fIPipeXt &2 A iEE) ME
BHEN R HislT. REAGERMAEEE, &5, DUk B RS A I A SR =2 B4l
R

SelectorProvider I APIAH 4 B &, #ir A B IRIA H B AN TV AT Be S o provider() 7742
SelectorProvider - [1)25777%, iREl—AN5] HEIBAN Rt . EIVMIE SN e B S2 it
J7 s IR CharsetProvider Xt G #H [ (1FE17% 1% 2 7 SelectorProviderffjJavalf & SCEY) o &0 LS &%k
P HoAth 77 X3k 19 SelectorProvider (40, TE#E RVFAIENL T, BEEXSEILEIL) , K5 EEER
BEF TR B S T k. mERMBIN T 7%, flinSocketChannel.open(), 7EERIA
SelectorProviderX % I B8 55 I AH M. 1 1) Fik

Java.nio.channels.spi s A PUFHARRZE: AbstractinterruptibleChannel,
AbstractSelectableChannel, AbstractSelectionKey, FlAbstract-Selector. #m]fg1c/5 K 3-2 1,
AbstractSelectableChannel £ i java.nio.channels.Selectable-Channel & & AbstractinterruptibleChannel .
AbstractinterruptibleChannel#2 it — AN 3L [F HESS, SR H AT Ae bl h W 8 TE, 1
AbstractSelectableChannel Jy o] ik £ BB H 1L 1 ALK SCRE. K JyAbstractinterruptibleChannel 2
AbstractSelectableChannel (1R, T (1) AT 356 436388 36 #2787 1T
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package java.nio.channels._spi;

public
{

public
{

}

abstract class AbstractinterruptibleChannel
implements Channel, InterruptibleChannel

protected AbstractlnterruptibleChannel( )

public final void close( ) throws I0Exception

public final boolean isOpen( )

protected final void begin( )

protected final void end (boolean completed)

protected abstract void implCloseChannel( ) throws I0Exception;

abstract class AbstractSelectableChannel
extends java.nio.channels.SelectableChannel

protected AbstractSelectableChannel (SelectorProvider provider)
public final SelectorProvider provider( )
public final boolean isRegistered( )
public final SelectionKey keyFor (Selector sel)
public final SelectionKey register (Selector sel,
int ops, Object att)
public final boolean isBlocking( )
public final Object blockinglLock( )
public final SelectableChannel configureBlocking (boolean block)
throws I0Exception
protected final void impICloseChannel( )
throws I0Exception
protected abstract void implCloseSelectableChannel( )
throws 10Exception;
protected abstract void implConfigureBlocking (boolean block)
throws I10Exception;

AT AT 5 B S FR A 5 11 308 308 S B 6 4 i AbstractSelectableChannel . F i 41 S R > 2R 424 11
KEBYTTIEHR R O WAL BRI S, #E S = SR MAPIT Wit . B — A D=2 4%
o7k, AL (B i) SEELT- 2R R A B i ml IR Bl iE 2 v

HABFIBE N2, AbstractSelectorfllAbstractSelectionKey, #2{HER H EARSZIN RN R 240

R

package java.nio.channels.spi;

public
{

public

abstract class AbstractSelector
extends Selector

protected AbstractSelector(SelectorProvider provider)

public final void close( ) throws I0Exception

public final boolean isOpen( )

public final SelectorProvider provider( )

protected abstract SelectionKey register (
AbstractSelectableChannel ch, int ops, Object att);

protected final void deregister (AbstractSelectionKey key)

protected final Set cancelledKeys( )

protected final void begin( )

protected final void end( )

protected abstract void implCloseSelector( ) throws I0Exception;

abstract class AbstractSelectionKey
extends SelectionKey

protected AbstractSelectionKey( )

public final boolean isvValid( )
public final void cancel( )
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IR, 1BEeE B AL EM RA 708 2 00 7 15BN T . 7EAbstractSelectorH,
AT DA BT B AN AN E ) e v B I N TE B R
B> ER) “RIE)” JavadmFe A\ G 75 B oS OEIESP. B e 32 B VM SE 3= A1/88 5 i e i 1Y

JE, BB FIARSS A%, oG PR BRI T PRl IE LB — IR L FE, e R E L
REA KB B
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fEFC. NIOPuE S %

I still haven’t found what I’'m looking for. (ZEiF/4 % 7627/ 7#E/T. )
--U2

ZHERAENIORAR L. . 3K, DURINRINPES 48/, 1% 7B 20 M0 5 T &
w5 2. APHE HLZ A Java ST APIAIDK A 4 B 2R SC A b B IS R i g RE G A o IR RURIE
X CHMEREF BN PRI FBRIR PR S BRSNS (BaEX A XML
i A IXSLEE SR BT A3, MRAERN KRG IFAPHE S G M Javaf U1 E A T2 -

AR A BB 55 LSRR o 57 1588 44 B 25 ARG 03 B/ 035 RoR BRI Ja AT T3 2. il
JTE A 5 85 R A TR BRI Ak . RIS AT R I

ASBHEARE TI2SE 1.4.0 A

C.1 java.niof

Java.niofififfEjava.nio.channelsfljava.nio.charset i+ 21 A 1)
Buffer.

C.1.1 Buffer

Buffer & T HARGE M AL e RIS . T 5 BT SR a8 28 U3 FH (e FH 592 o

public abstract class Buffer

{
public final int capacity(Q)
public final Buffer clear()
public final Buffer Fflip()
public final boolean hasRemaining()
public abstract boolean isReadOnly();
public final int limitQ
public final Buffer limit (int newLimit)
public final Buffer mark()
public final int position()
public final Buffer position (int newPosition)
public final int remaining()
public final Buffer reset()
public final Buffer rewind()

¥
2. HCLATT

C.1.2 BufferOverflowException

24— FAH S put ()i B FH 22 2 0 7 AR 55 T AP, B4tk Eput() 5] AL A B H BR
i i BuFFerOverflowException CREEE) .

public class BufferOverflowException
extends RuntimeException
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public BufferOverflowException()

C.1.3 BufferUnderflowException

Java NIO

2] B < get() ik B FH 2k 2 1A BLAH A5 T E RO PRIN, st B get() 51 ko A B HH PR

il H BuFFerUnderflowException CREGE) .

public class BufferUnderflowException
extends RuntimeException

Public BufferUnderflowException()
}

S FCLLA
C.1.4 ByteBuffer

ByteBuffer @i fi it as Kb i R i T REMSE. R
1/ORAEH, AIE S HNHE R »

o

public abstract class ByteBuffer
extends Buffer
implements Comparable

public static ByteBuffer allocate (int capacity)
public static ByteBuffer allocateDirect (int capacity)
public final byte []array(Q)

public final int arrayOffset()

public abstract CharBuffer asCharBuffer();
public abstract DoubleBuffer asDoubleBuffer();
public abstract FloatBuffer asFloatBuffer();
public abstract IntBuffer asIntBuffer();

public abstract LongBuffer asLongBuffer();
public abstract ByteBuffer asReadOnlyBuffer();
public abstract ShortBuffer asShortBuffer();
public abstract ByteBuffer compact();

public int compareTo (Object ob)

public abstract ByteBuffer duplicate();

public boolean equals (Object ob)

public abstract byte get();

public ByteBuffer get (byte [] dst)

public abstract byte get (int index);

public ByteBuffer get (byte [] dst, int offset, int length)

public abstract char getChar();

public abstract char getChar (int index);
public abstract double getDouble();

public abstract double getDouble (int index);
public abstract float getFloat();

public abstract float getFloat (int index);
public abstract int getint(Q);

public abstract int getint (int index);
public abstract long getLong(Q);

public abstract long getLong (int index);
public abstract short getShort();

public abstract short getShort (int index);

Gerfas ] MEIEIE E2 53
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public final boolean hasArray()

public
public abstract

int hashCode()

boolean

isDirect();

public final ByteOrder order()

public final ByteBuffer order (ByteOrder bo)
public abstract ByteBuffer put (byte b);

public final ByteBuffer put (byte [] src)

public ByteBuffer put (ByteBuffer src)

public abstract ByteBuffer put (int index, byte b);

public ByteBuffer put (byte [] src,

public abstract
public abstract
public abstract
public abstract
public abstract
public abstract
public abstract
public abstract
public abstract
public abstract
public abstract
public abstract

ByteBuffer
ByteBuffer
ByteBuffer
ByteBuffer
ByteBuffer
ByteBuffer
ByteBuffer
ByteBuffer
ByteBuffer
ByteBuffer
ByteBuffer
ByteBuffer

int offset,
putChar (char value);
putChar (int index, char value);
putDouble (double value);

putDouble (int index, double value);
putFloat (float value);

putFloat (int index, float value);
putlnt (int value);

putlnt (int index, int value);
putLong (long value);

putLong (int index, long value);
putShort (short value);

putShort (int index, short value);

int length)

Java NIO

}

public abstract ByteBuffer
public String toString(Q)

public static ByteBuffer wrap (byte [] array)
public static ByteBuffer wrap (byte [] array,

slice();

int offset, int length)

2. HECL1T, HBCL5F

C.1.5 ByteOrder

ByteOrder 2 %4 KM IFI%E, EAREW EILLHIL. ByteOrderImA 2Tl i i SL i
MOAH IR ROt R SRt R R G A 7 5T, AT AERJava - &5 BRI A

A o
public final class ByteOrder
{
public static final ByteOrder BIG_ENDIAN
public static final ByteOrder LITTLE_ENDIAN
public static ByteOrder nativeOrder()
public String toString()
}
2 HC.LATT
C.1.6 CharBuffer

CharBufferi&# A char )£k o & - sLdlCharSequence#% 1, U HS 537/ NS
] R E R, BB RIARICEL.. 7Fjava.nio.charsetfl 2t fi fiCharBuffer.

public abstract class CharBuffer

extends Buffer
implements Comparable, CharSequence

public static CharBuffer allocate (int capacity)
public final char []array(Q)

public final int arrayOffset()

public abstract CharBuffer asReadOnlyBuffer();
public final char charAt (int index)
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public
public
public
public
public
public
public
public
public
public
public
public
public
public
public
public
public
public
public
public
public
public
public
public
public
public
}

Java NIO

abstract CharBuffer compact();

int compareTo (Object ob)

abstract CharBuffer duplicate();

boolean equals (Object ob)

abstract char get(Q);

CharBuffer get(char [] dst)

abstract char get (int index);

CharBuffer get (char [] dst, int offset, int length)
final boolean hasArray(Q)

int hashCode()

abstract boolean isDirect();

final int length()

abstract ByteOrder order();

abstract CharBuffer put (char c);

final CharBuffer put (char [] src)

final CharBuffer put (String src)

CharBuffer put (CharBuffer src)

abstract CharBuffer put (int index, char c);

CharBuffer put (char [] src, int offset, int length)
CharBuffer put (String src, int start, int end)
abstract CharBuffer slice();

abstract CharSequence subSequence (int start, int end);
String toString(Q)

static CharBuffer wrap (char [] array)

static CharBuffer wrap (CharSequence csq)

static CharBuffer wrap (char [] array, int offset, int length)
static CharBuffer wrap (CharSequence csq, int start, int end)

ZJ: %C.1.1717, java.lang.CharSequence, java.util.regex.Matcher

C.1.7 DoubleBuffer

public abstract class DoubleBuffer
extends Buffer
implements Comparable

public
public
public
public
public
public
public
public
public
public
public
public
public
public
public
public
public
public
public
public
public
public
public
public
public

static DoubleBuffer allocate (int capacity)

final double [] array(Q)

final int arrayOffset()

abstract DoubleBuffer asReadOnlyBuffer();

abstract DoubleBuffer compact();

int compareTo (Object ob)

abstract DoubleBuffer duplicate();

boolean equals (Object ob)

abstract double get();

DoubleBuffer get (double [] dst)

abstract double get (int index);

DoubleBuffer get (double [] dst, int offset, int length)

final boolean hasArray(Q)

int hashCode()

abstract boolean isDirect();

abstract ByteOrder order();

abstract DoubleBuffer put (double d);

final DoubleBuffer put (double [] src)

DoubleBuffer put (DoubleBuffer src)

abstract DoubleBuffer put (int index, double d);

DoubleBuffer put (double [] src, int offset, int length)

abstract DoubleBuffer slice();

String toString(Q)

static DoubleBuffer wrap (double [] array)

static DoubleBuffer wrap (double [] array, int offset,
int length)
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C.1.8 FloatBuffer

FloatBuffer manages data elements of type float.

public abstract class FloatBuffer
extends Buffer
implements Comparable

public
public
public
public
public
public
public
public
public
public
public
public
public
public
public
public
public
public
public
public
public
public
public
public
public
length)

C.1.9 IntBuffer

static FloatBuffer allocate (int capacity)

final float [] array(Q

final int arrayOffset()

abstract FloatBuffer asReadOnlyBuffer();

abstract FloatBuffer compact();

int compareTo (Object ob)

abstract FloatBuffer duplicate();

boolean equals (Object ob)

abstract float get();

FloatBuffer get (float [] dst)

abstract float get (int index);

FloatBuffer get (float [] dst, int offset, int length)
final boolean hasArray()

int hashCode()

abstract boolean isDirect();

abstract ByteOrder order();

abstract FloatBuffer put (float T);

final FloatBuffer put (float [] src)

FloatBuffer put (FloatBuffer src)

abstract FloatBuffer put (int index, float f);
FloatBuffer put (float [] src, int offset, int length)
abstract FloatBuffer slice();

String toString(Q)

static FloatBuffer wrap (float [] array)

static FloatBuffer wrap (float [] array, int offset, int

IntBuffer manages data elements of type int.

public abstract class IntBuffer
extends Buffer
implements Comparable

public
public
public
public
public
public
public
public
public
public
public
public
public
public
public

static IntBuffer allocate (int capacity)
final int [] arrayQ

final int arrayOffset()

abstract IntBuffer asReadOnlyBuffer();
abstract IntBuffer compact();

int compareTo (Object ob)

abstract IntBuffer duplicate();

boolean equals (Object ob)

abstract int get();

abstract int get (int index);

IntBuffer get (int [] dst)

IntBuffer get (int [] dst, int offset, int length)
final boolean hasArray()

int hashCode()

abstract boolean isDirect();
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public abstract ByteOrder order();

public abstract IntBuffer put (int i);

public final IntBuffer put (int [] src)

public IntBuffer put (IntBuffer src)

public abstract IntBuffer put (int index, int i);

public IntBuffer put (int [] src, int offset, int length)
public abstract IntBuffer slice();

public String toString()

public static IntBuffer wrap (int [] array)

Java NIO

public static IntBuffer wrap (int [] array, int offset, int length)

}

2 HCLLHY

C.1.10 InvalidMarkException

InvalidMarkException (unchecked) is thrown when reset() iIs inv
buffer that does
not have a mark set.

public class InvalidMarkException
extends IllegalStateException

Public InvalidMarkException()

C.1.11 LongBuffer

LongBuffer manages data elements of type long.
public abstract class LongBuffer

extends Buffer

implements Comparable

public static LongBuffer allocate (int capacity)

public final long [] array(Q

public final int arrayOffset()

public abstract LongBuffer asReadOnlyBuffer();

public abstract LongBuffer compact();

public int compareTo (Object ob)

public abstract LongBuffer duplicate();

public boolean equals (Object ob)

public abstract long get();

public abstract long get (int index);

public LongBuffer get (long [] dst)

public LongBuffer get (long [] dst, int offset, int length)
public final boolean hasArray()

public int hashCode()

public abstract boolean isDirect();

public abstract ByteOrder order();

public LongBuffer put (LongBuffer src)

public abstract LongBuffer put (long I);

public final LongBuffer put (long [] src)

public abstract LongBuffer put (int index, long 1);
public LongBuffer put (long [] src, int offset, int length)
public abstract LongBuffer slice();

public String toString(Q)

public static LongBuffer wrap (long [] array)

public static LongBuffer wrap (long [] array, int offset,

oked on a

int length)
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C.1.12 MappedByteBuffer

MappedByteBufferZByteBufferffRrktAy, Mo &= 2 AN A .
MappedByteBufferxt % A figidid i FFi leChanne LX) & (Jmap() 7 %611 %k .

public abstract class MappedByteBuffer
extends ByteBuffer

public final MappedByteBuffer force()

public final boolean isLoaded()
public final MappedByteBuffer load()

C.1.13 ReadOnlyBufferException

M T b 2 N AT, Bl tnput()Eicompact(), i HiReadOnlyBufferException

(RfeE) , EREgEMES L.

public class ReadOnlyBufferException
extends UnsupportedOperationException
{

}

public ReadOnlyBufferException()

2 HCLLHY

C.1.14 ShortBuffer

ShortBuffer& #H5AshortIEdE It & .

ShortBuffer manages data elements of type short.

public abstract class ShortBuffer
extends Buffer
implements Comparable

public static ShortBuffer allocate (int capacity)
public final short [] array(Q

public final int arrayOffset()

public abstract ShortBuffer asReadOnlyBuffer();
public abstract ShortBuffer compact();

public int compareTo (Object ob)

public abstract ShortBuffer duplicate();

public boolean equals (Object ob)

public abstract short get();

public abstract short get (int index);

public ShortBuffer get (short [] dst)

public ShortBuffer get (short [] dst, int offset, int length)
public final boolean hasArray()

public int hashCode()

public abstract boolean isDirect();

Java NIO
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public abstract ByteOrder order();

public ShortBuffer put (ShortBuffer src)

public abstract ShortBuffer put (short s);

public final ShortBuffer put (short [] src)

public abstract ShortBuffer put (int index, short s);

public ShortBuffer put (short [] src, int offset, int length)

public abstract ShortBuffer slice();

public String toString()

public static ShortBuffer wrap (short [] array)

public static ShortBuffer wrap (short [] array, int offset, int
length)

C.2 java.nio.channelsf}
java.nio.channel st {5 5188 FIGEFE AR A S AEL
C.2.1 AlreadyConnectedException

17 LiERERISocketChanne X} % i H connect()f #ifl H Al readyConnectedException
CREEED

public class AlreadyConnectedException
extends IllegalStateException
{

}
2. java.net.socket, %C.2.32 %

public AlreadyConnectedException()

C.2.2 AsynchronousCloseException

MR B UE IR B, Bl tnread()Flwrite(), #iHAsynchronousCloseException
(10Exceptionf 1) , - HIBEY: 55— LR,

public class AsynchronousCloseException
extends ClosedChannelException

public AsynchronousCloseException()

C.2.3 ByteChannel

ByteChannel 2 — /M EA# 1. ‘EiflReadableByteChannel fil
WritableByteChannel &84 2| — MR O, (HEAE SUEFETII T,

public interface ByteChannel
extends ReadableByteChannel, WritableByteChannel
{
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}

Z Y $C.257, HC.2.26 11, #C.2.35 7
C.2.4 CancelledKeyException

B A 2k sk Se lectionKey st i il HiCance l ledKeyException (CREEE) .

public class CancelledKeyException
extends IllegalStateException

public CancelledKeyException()

C.2.5 Channel

Channel /& Ty Ho At E 2 e . e T B mE R 3L m 7 k.

public interface Channel

public void close()
throws java.io.lOException;
public boolean isOpen();

}

2. §5C.237, HC.2.15%, HC.2.26 1, HC.2.27 1, #C.2.35

C.2.6 Channels

Channels;2— /AL, MHEE W DAL HIB TGN 71 57 f . L) 773k B a ko
Z, XNGEERR L, RZIRR. R A FETEX R AT REA R T IER], WA .

public final class Channels

public static ReadableByteChannel newChannel (Java.io.lnputStream in)
public static WritableByteChannel newChannel (Java.io.OutputStream
out)

public static java.io.lnputStream newlnputStream (
ReadableByteChannel ch)

public static java.io.OutputStream newOutputStream (
WritableByteChannel ch)

public static java.io.Reader newReader (ReadableByteChannel ch,
String csName)

public static java.io.Reader newReader (ReadableByteChannel ch,
jJava.nio.charset.CharsetDecoder dec, int minBufferCap)

public static java.io.Writer newWriter (WritableByteChannel ch,
String csName)

public static java.io.Writer newWriter (WritableByteChannel ch,
Java.nio.charset._CharsetEncoder enc, int minBufferCap)
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2 HCA3TT, HCA4475, java.io. InputStream, java.io.OutputStream,
java.io.Reader, java.io.Writer, 5C.2.26 15, #C.2.357)

C.2.7 ClosedBylInterruptException

B HERAE P ZE, Bltnread()siwrite(), PASHE 55— AR Ik 4
ClosedByInterruptException (10ExceptionfF2%) . RERZFRE I HdEE K 1E A EIEH
e, XA FH HAsynchronousCloseExceptionZéfel, (HE & 24 pRHR 2L B 34 T b i )
iR

public class ClosedBylnterruptException
extends AsynchronousCloseException

public ClosedBylnterruptException()
}

ZJ: #C.2.2 71, java. lang.Thread

C.2.8 ClosedChannelException

L EAE CL 4 5 3@ - ER R H ClosedChanne lException (10Exceptionfil
¥ . —LLEIE, fFlanSocketChannel, FJREETXT— et ik G AIEA R 2 A, i,
SocketChanne ) &:—Tf &S Al B8 F FICH, M HAR R 408 EH 1817 .

public class ClosedChannelException
extends java.io.lOException

public ClosedChannelException()

C.2.9 ClosedSelectorException

2R K B4 o5 Selector i i ClosedSelectorException CREGE) .

public class ClosedSelectorException
extends IllegalStateException

public ClosedSelectorException()
}

2. HC.2.30 7
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C.2.10 ConnectionPendingException

YEAERHZER U, RO RIER B T, #ESocketChanne X 4 L i Hconnect() i 4t
‘HConnectionPendingException CRIGHE) .

public class ConnectionPendingException
extends IllegalStateException

public ConnectionPendingException()

}

Z . HC.2.32 7
C.2.11 DatagramChannel

DatagramChanne 1257} I #245k [ A1 5By teBuffe r i 4 (5 L 1) K% 5420k

public abstract class DatagramChannel
extends java.nio.channels.spi.AbstractSelectableChannel
implements ByteChannel, ScatteringByteChannel, GatheringByteChannel

{
public abstract DatagramChannel connect (java.net.SocketAddress
remote)
throws java.io.lOException;
public abstract DatagramChannel disconnect()
throws java.io.lOException;
public abstract boolean isConnected();
public static DatagramChannel open()
throws java.io.lOException
public abstract int read (jJava.nio.ByteBuffer dst)
throws java.io.lOException;
public final long read (Java.nio.ByteBuffer [] dsts)
throws java.io.lOException
public abstract long read (jJava.nio.ByteBuffer [] dsts, int offset,
int length) throws java.io.lOException;
public abstract java.net.SocketAddress receive (
Java.nio.ByteBuffer dst) throws java.io.lOException;
public abstract int send (Java.nio.ByteBuffer src,
Java._net._SocketAddress target) throws java.io.lOException;
public abstract java.net.DatagramSocket socket();
public final int validOps(Q)
public abstract int write (Java.nio.ByteBuffer src)
throws java.io.lOException;
public final long write (Java.nio.ByteBuffer [] srcs)
throws java.io.lOException
public abstract long write (Java.nio.ByteBuffer [] srcs, int offset,
int length) throws java.io.lOException;

}

ZJ: java.net.DatagramSocket

C.2.12 FileChannel

FileChanne l2&42fit /£ & X N R #lE. X f77ERandomAccessFile,
FilelnputStream, ¥ FileOutputStreamx] % I i getChannel() /7574 fE3kIS
FileChannel*f 4.
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public abstract class FileChannel
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extends java.nio.channels.spi.AbstractinterruptibleChannel
implements ByteChannel, GatheringByteChannel, ScatteringByteChannel

public abstract void force (boolean metaData)
throws java.io.lOException;

public final FileLock lock()
throws java.io.lOException

public abstract FileLock lock (long position, long size,

boolean shared) throws java.io.lOException;

public abstract java.nio.MappedByteBuffer map (
FileChannel _MapMode mode, long position, long size)
throws java.io.lOException;

public abstract long position()
throws java.io.lOException;

public abstract FileChannel position (long newPosition)
throws java.io.lOException;

public abstract int read (Java.nio.ByteBuffer dst)
throws java.io.lOException;

public final long read (Java.nio.ByteBuffer [] dsts)
throws java.io.lOException

public abstract int read (Java.nio.ByteBuffer dst, long position)

throws java.io.lOException;

public abstract long read (Java.nio.ByteBuffer [] dsts,
int length) throws java.io.lOException;

public abstract long size()
throws java.io.lOException;

int offset,

public abstract long transferFrom (ReadableByteChannel src,

long position, long count) throws java.io.lOException;

public abstract long transferTo (long position, long count,
WritableByteChannel target) throws java.io.lOException;

public abstract FileChannel truncate (long size)
throws java.io.lOException;

public final FileLock tryLock()
throws java.io.lOException

public abstract FileLock trylLock (long position, long size,

boolean shared) throws java.io.lOException;

public abstract int write (Java.nio.ByteBuffer src)
throws java.io.lOException;

public final long write (Java.nio.ByteBuffer [] srcs)
throws java.io.lOException

public abstract int write (Java.nio.ByteBuffer src, long position)

throws java.io.lOException;

public abstract long write (Java.nio.ByteBuffer [] srcs,
int length) throws java.io.lOException;

public static class FileChannel _.MapMode

{
public static final FileChannel _MapMode PRIVATE
public static final FileChannel .MapMode READ_ONLY
public static final FileChannel _MapMode READ_WRITE
public String toString(Q)

}

s

2. java.io.FilelnputStream, java.io.FileOutputStream,
java.io.RandomAccessFile, #C.1.12 5

C.2.13 FileLock

Fi leLockZE 3 5Fi leChanne 4 G AH C FIBEHL X .

public abstract class FilelLock

int offset,
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public final FileChannel channel()
public final boolean isShared()
public abstract boolean isvalid();
public final boolean overlaps (long position, long size)
public final long position()
public abstract void release()
throws java.io.lOException;
public final long size()
public final String toString()

}

S . FC.2.12 7

C.2.14 FileLocklInterruptionException

[ 28 B ER AR SR AT BRI ST B o5 — AR P Wi
FlleLockInterruptionException. FileChannel 3Fi&G %M, (HRELHMILIANFE, &
B W2 PR . IARRISERER T IWeRES GEL I A Thread.interrupted()) » B 51k
Al PR SR TE P 5% A

public interface GatheringByteChannel
extends WritableByteChannel
public long write (Java.nio.ByteBuffer [] srcs)
throws java.io.lOException;
public longwrite (Java.nio.ByteBuffer [] srcs, int offset, int length)
throws java.io.lOException;

}

2. %5C.237, $C.2.267, $C227 7, #C.2357

C.2.15 GatheringByteChannel
GatheringByteChannel 2 172 S T VL4504 5 N\ B — AN @18 H 1777

public interface GatheringByteChannel
extends WritableByteChannel

{
public long write (Java.nio.ByteBuffer [] srcs)
throws java.io.lOException;
public long write (Java.nio.ByteBuffer [] srcs, int offset, int length)
throws java.io.lOException;
}

Z . FC.2375, HC.2.26 11, C.2.27 4, ¥C.2.357
C.2.16 lllegalBlockingModeException

i BHEAT BN RO AL T BH 28RS HA0E 3 A 18 FH A, AFDEIE B AT AN A T X fH 2R
AHF, il NlegalBlockingModeException  (unchecked, AFREFH)
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public class IllegalBlockingModeException
extends IllegalStateException

public IllegalBlockingModeException()
}

2 % C2287
C.2.17 lllegalSelectorException

LR Kk 3 A [FISelectorProviderZifiSelectoritffiSelectableChanne L i i H!
I1legalSelectorException CRETHE) o EFEds R AR A AR RS ALE G g fd s i 7 fe 1k
1T

public class IllegalSelectorException
extends IllegalArgumentException

public IllegalSelectorException()
}

2. HC.35 71

C.2.18 InterruptibleChannel

InterruptibleChannel @bric# 0, IR, FRBERZ PN Frf o) EEamEE
H T H BT o

public interface InterruptibleChannel
extends Channel

public void close()
throws java.io.lOException;

C.2.19 NoConnectionPendingException

TEAERHZERL A, a2 2 BT AR TE F connect() T 46 K &S 72, 7ESocketChanne X 4
_b 1 H finishiConnect()i # tHNoConnectionPendingException CREGE) .

public class NoConnectionPendingException
extends IllegalStateException

public NoConnectionPendingException()
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C.2.20 NonReadableChannelException

MR LRI T 3 i ] read () 75 3% Pl HiNonReadab leChanne lExcep-
tion CREEHE) .

public class NonReadableChannelException
extends IllegalStateException

public NonReadableChannelException()

C.2.21 NonWritableChannelException

MTES SRVFE A T A pdiE iR Fwrite() 5B Y HiNonWr i tableChanne lException (R
WD o

public class NonWritableChannelException
extends IllegalStateException
{

}

public NonWritableChannelException()
Z Y HC.2.35 77
C.2.22 NotYetBoundException

YR EPAT A ERAERS, il anaccept(), TEMABE G0 € i )ServerSocketChannel I,
M HNotYetBoundException CRIGH) .

public class NotYetBoundException
extends IllegalStateException

public NotYetBoundException()
}

ZJl: java.net.ServerSocket

C.2.23 NotYetConnectedException

2475 18 H connect() 2 BT B & &R N 5E 2 1T, i {8 FH1/0 1 SocketChanne L5 & il
tiNotYetConnectedException (RIEH) .

public class NotYetConnectedException
extends IllegalStateException

public NotYetConnectedException()
}
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Z . HC.2.32 7
C.2.24 OverlappingFileLockException

2 SR A A — N IVM 8 SCE DO BB, B 4 A — AN R B S AR R T IR
— AN 7 75 X 8 E A Bl Over lappingFi leLockException (CRIGHE) .

public class OverlappingFileLockException
extends IllegalStateException

public OverlappingFileLockException()

C.2.25 Pipe

Pipetl & — X il i BIBE ) R A&, XEIEIER YAHEM R — %, SinkChannel X} %
REENSERE; LS4, #8&fESourceChannelf % it HUH 4L,

public abstract class Pipe

{
public static Pipe open()
throws java.io.lOException
public abstract Pipe.SinkChannel sink(Q);
public abstract Pipe.SourceChannel source();
public abstract static class Pipe.SinkChannel
extends java.nio.channels.spi.AbstractSelectableChannel
implements WritableByteChannel, GatheringByteChannel
public final int validOps()
public abstract static class Pipe.SourceChannel
extends java.nio.channels.spi.AbstractSelectableChannel
implements ReadableByteChannel, ScatteringByteChannel
public final int validOps()
}
}

C.2.26 ReadableByteChannel

ReadableByteChanne 1% 1 5E read() 7v%, SEHL 1 iHiE MByteBuffers it & A flimiE ik
ICHCAR PR

public interface ReadableByteChannel
extends Channel

public int read (Java.nio.ByteBuffer dst)

238



Java NIO

throws java.io.lOException;

}

Z . HCL4ATS, HC.23 7, HC2.357
C.2.27 ScatteringByteChannel

ScatteringByteChanne 1% 171 5E X AT >k H I8 TE (1) 5 S U 7%

public interface ScatteringByteChannel
extends ReadableByteChannel

{
public long read (Java.nio.ByteBuffer [] dsts)
throws java.io.lOException;
public long read (Java.nio.ByteBuffer [] dsts, int offset, int length)
throws java.io.lOException;
}

2. %C.237, $C.2157, %C.2.26 7, #C.2.35 7,

C.2.28 SelectableChannel

SelectableChannel /& T BEfE 22 NSe lector b % 425 i) ik B VE 138 FH 2.
SelectableChanne I X % n] LU i E JEBH 220, I H AR JEFE ZE A =0 ) H BE F Se lector it
1TEM . BTG MSelectableChanne l ¥ E K2R th# S8 InterruptibleChannel .

public abstract class SelectableChannel
extends java.nio.channels.spi_AbstractinterruptibleChannel
implements Channel

public abstract Object blockinglLock();

public abstract SelectableChannel configureBlocking (boolean block)
throws java.io.lOException;

public abstract boolean isBlocking();

public abstract boolean isRegistered();

public abstract SelectionKey keyFor (Selector sel);

public abstract java.nio.channels.spi.SelectorProvider provider();

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

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

public abstract int validOps(Q);

C.2.29 SelectionKey

SelectionKeyifiidSe lectorsi % #:SelectableChanne L%t R (1M

public abstract class SelectionKey

{
public static final int OP_ACCEPT
public static final int OP_CONNECT
public static final int OP_READ
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public static final int OP_WRITE

public final Object attach (Object ob)
public final Object attachment()

public abstract void cancel();

public abstract SelectableChannel channel();
public abstract int interestOps();

public abstract SelectionKey interestOps (int ops);
public final boolean isAcceptable()

public final boolean isConnectable()

public final boolean isReadable()

public abstract boolean isvalid();

public final boolean isWritable()

public abstract int readyOps(Q);

public abstract Selector selector();

}

2. 55C.2.28 15, #C.2.30 7
C.2.30 Selector

Selector &z, AT CIEMISelectableChanne l Xt S IRt 4E e £, FH47F FAH G 1 i
FREE R

public abstract class Selector
{
public abstract void close()
throws java.io.lOException;
public abstract boolean isOpen();
public abstract java.util.Set keys(Q);
public static Selector open()
throws java.io.lOException
public abstract java.nio.channels.spi.SelectorProvider provider();
public abstract int select()
throws java.io.lOException;
public abstract int select (long timeout)
throws java.io.lOException;
public abstract int selectNow()
throws java.io.lOException;
public abstract java.util_Set selectedKeys();
public abstract Selector wakeup(Q);

}

Z . HC.2.28 %, #C.2.29
C.2.31 ServerSocketChannel

ServerSocketChanne 25T 5] A B ER: I H A E#H 1SocketChanne 1 52441 .

public abstract class ServerSocketChannel
extends java.nio.channels.spi.AbstractSelectableChannel

public abstract SocketChannel accept()
throws java.io.lOException;
public static ServerSocketChannel open()
throws java.io.lOException
public abstract java.net.ServerSocket socket();
public final int validOps(Q)

}
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2. java.net.lnetSocketAddress, java.net.ServerSocket.
java.net.SocketAddress, #C.2.32 5

C.2.32 SocketChannel

SocketChanne LX G 1E 775 25 i a3 A1 P 2% 1z 2 B A Bdi

public abstract class SocketChannel

}

extends java.nio.channels.spi.AbstractSelectableChannel
implements ByteChannel, ScatteringByteChannel, GatheringByteChannel

public abstract boolean connect (java.net.SocketAddress remote)
throws java.io.lOException;

public abstract boolean finishConnect()
throws java.io.lOException;

public abstract boolean isConnected();

public abstract boolean isConnectionPending();

public static SocketChannel open()
throws java.io.lOException

public static SocketChannel open (Java.net.SocketAddress remote)
throws java.io.lOException

public abstract int read (Java.nio.ByteBuffer dst)
throws java.io.lOException;

public final long read (Java.nio.ByteBuffer [] dsts)
throws java.io.lOException

public abstract long read (Java.nio.ByteBuffer [] dsts, int offset,
int length) throws java.io.lOException;

public abstract java.net.Socket socket();

public final int validOps(Q)

public abstract int write (Java.nio.ByteBuffer src)
throws java.io.lOException;

public final long write (Java.nio.ByteBuffer [] srcs)
throws java.io.lOException

public abstract long write (Java.nio.ByteBuffer [] srcs, int offset,
int length) throws java.io.lOException;

2. java.net.InetSocketAddress, java.net.Socket,
java.net.SocketAddress, #C.2.31 )

C.2.33 UnresolvedAddressException

25 B AN BE B 20 B S 1) X 5 ik () Socke tAd d ress i G 4 H
UnresolvedAddressException CREIE) .

public class UnresolvedAddressException

}

extends IllegalArgumentException

public UnresolvedAddressException()

2 /. java.net.lnetSocketAddress, java.net.SocketAddress, #C.2.32 7

C.2.34 UnsupportedAddressTypeException

4R [Tl SocketAddresst RIER A, 2t RATHE IR L FFIHEHL AN, ol
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public class UnsupportedAddressTypeException
extends IllegalArgumentException
{

}

public UnsupportedAddressTypeException()

ZJ: java.net.InetSocketAddress, java.net.SocketAddress

C.2.35 WritableByteChannel

Java NIO

WritableByteChannel 3 & Xwrite() /715, SEILTER HByteBuffer(1idiE 5 NE a1

iZS (8

public interface WritableByteChannel
extends Channel

public int write (Java.nio.ByteBuffer src)
throws java.io.lOException;

}

Z U HC.L4TE, HC237, ¥C.2.26
C.3 java.nio.channels.spifl

Java.nio.channels_spit & REIE itk . PREBREE SR, 5 HAMX B
HEEAE, XA E 2R 7k . IR S PR AR S B AT DL s F 0@ v
EAR AT EH T AHFE.

C.3.1 AbstractinterruptibleChannel

AbstractinterruptibleChanne I 3L LI 2 2 uimifs LT ¥

public abstract class AbstractinterruptibleChannel
implements java.nio.channels.Channel,
jJava.nio.channels. InterruptibleChannel

protected final void begin()
public final void close()
throws java.io.lOException
protected final void end (boolean completed)
throws java.nio.channels.AsynchronousCloseException
protected abstract void implCloseChannel()
throws java.io.lOException;
public final boolean isOpen()

}

C.3.2 AbstractSelectableChannel

AbstractSelectableChanne l 2 TG G HA& S Ml 45 1% £ 188 SL I #E25 .
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public abstract class AbstractSelectableChannel
extends java.nio.channels.SelectableChannel
{

public final Object blockingLock()

public final java.nio.channels_SelectableChannel configureBlocking
(boolean block) throws java.io.lOException

protected final void implICloseChannel()
throws java.io.lOException

protected abstract void implCloseSelectableChannel()
throws java.io.lOException;

protected abstract void implConfigureBlocking (boolean block)
throws java.io.lOException;

public final boolean isBlocking()

public final boolean isRegistered()

public final java.nio.channels.SelectionKey keyFor
(Java.nio.channels_Selector sel)

public final SelectorProvider provider()

public final java.nio.channels_SelectionKey register
(Java.nio.channels.Selector sel, int ops, Object att)
throws java.nio.channels.ClosedChannelException

3
C.3.3 AbstractSelectionKey

AbstractSelectionKeyZiifitSelectionKeys2 3 F )@ FBI4TFEF

public abstract class AbstractSelectionKey
extends java.nio.channels.SelectionKey
{

public final void cancel()
public final boolean isvalid()

}

C.3.4 AbstractSelector

AbstractSelectordiEfiiaSelectorLHl Kk,

public abstract class AbstractSelector
extends java.nio.channels.Selector

{
protected final void begin()
protected final java.util_Set cancelledKeys()
public final void close()
throws java.io.lOException
protected final void deregister (AbstractSelectionKey key)
protected final void end()
protected abstract void implCloseSelector()
throws java.io.lOException;
public final boolean isOpen()
public final SelectorProvider provider()
protected abstract java.nio.channels.SelectionKey register(
AbstractSelectableChannel ch, int ops, Object att);
}

C.3.5 SelectorProvider

SelectorProvider2 Ay HIE SR IEE RIE R . XA RMNPIR S A i N
S, MASREREN . BARTIRA A 2 PRSI 51 E SN 1) 2R 4% 1 44 IMETA-
INF/services/java.nio.channels.spi.SelectorProvider [ S 1 .
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public abstract class SelectorProvider

{
public abstract java.nio.channels.DatagramChannel
openDatagramChannel ()
throws java.io.lOException;
public abstract java.nio.channels.Pipe openPipe()
throws java.io.lOException;
public abstract AbstractSelector openSelector()
throws java.io.lOException;
public abstract java.nio.channels.ServerSocketChannel
openServerSocketChannel () throws java.io.lOException;
public abstract java.nio.channels.SocketChannel openSocketChannel()
throws java.io.lOException;
public static SelectorProvider provider()

}

C.4 java.nio.charsetfl
jJava.nio.charsetf & IR EE A BRI AS A O 12K
C.4.1 CharacterCodingException

i i CharacterCodingException®/niti 3| T EIFEmMIDHR . X R Z A E LM
8 G ET IR T A R Z IR Il 38 AR RS S AP H XA 2 . B4R [FICoderResu l t4}
FAFNIEE] TR . ERELENT, R PO B & BRI AD EE R Y —
CharsetEncoder .encoder () fiCharsetDecoder .decode ) i {# /7 ik ] g2l XA~ 57
o EARARE R At 77 1% 1) 16 5 2% 45 91 B fi FHCoderResul t . throwException() /7 iZ%.

public class CharacterCodingException
extends jJava.io.lOException

public CharacterCodingException()

C.4.2 Charset

CharsetZ3 2 gmtd I A EE R R gt 7 % o

public abstract class Charset
implements Comparable
{

public final java.util.Set aliases()

public static java.util_SortedMap availableCharsets()

public boolean canEncode()

public final int compareTo (Object ob)

public abstract boolean contains (Charset cs);

public final java.nio.CharBuffer decode (Java.nio.ByteBuffer bb)
public String displayName()

public String displayName (java.util_Locale locale)

public final java.nio.ByteBuffer encode (String str)

public final java.nio.ByteBuffer encode (Java.nio.CharBuffer cb)
public final boolean equals (Object ob)

Java NIO
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public static Charset forName (String charsetName)
public final int hashCode()

public final boolean isRegistered()

public static boolean isSupported (String charsetName)
public final String name()

public abstract CharsetDecoder newDecoder();

public abstract CharsetEncoder newEncoder();

public final String toString()

}

2, $CA3T, HCALT

C.4.3 CharsetDecoder

CharsetDecoder S8 775 (4 7 SN AL 4T 781 BERRISEBIA RS

public abstract class CharsetDecoder
{

public final float averageCharsPerByte()

public final Charset charset()

public final java.nio.CharBuffer decode (Java.nio.ByteBuffer in)
throws CharacterCodingException

public final CoderResult decode (Java.nio.ByteBuffer in,
Java.nio.CharBuffer out, boolean endOflnput)

public Charset detectedCharset()

public final CoderResult flush (Java.nio.CharBuffer out)

public boolean isAutoDetecting()

public boolean isCharsetDetected()

public CodingErrorAction malformedIlnputAction()

public final float maxCharsPerByte()

public final CharsetDecoder onMalformedlnput (
CodingErrorAction newAction)

public final CharsetDecoder onUnmappableCharacter (
CodingErrorAction newAction)

public final CharsetDecoder replaceWith (String newReplacement)

public final String replacement()

public final CharsetDecoder reset()

public CodingErrorAction unmappableCharacterAction()

}

2, HCA27T, HCALT

C.4.4 CharsetEncoder

CharsetEncoder SEHT 74577 S AL 7 T gl 51 BESRISEI AR ES

public abstract class CharsetEncoder
{
public final float averageBytesPerChar()
public boolean canEncode (char ¢)
public boolean canEncode (CharSequence cs)
public final Charset charset()
public final java.nio.ByteBuffer encode (Java.nio.CharBuffer in)
throws CharacterCodingException
public final CoderResult encode (Java.-nio.CharBuffer in,
jJava.nio.ByteBuffer out, boolean endOflInput)
public final CoderResult flush (Java.nio.ByteBuffer out)
public boolean isLegalReplacement (byte [] repl)
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public CodingErrorAction malformedlnputAction()

public final float maxBytesPerChar()

public final CharsetEncoder onMalformedlnput (
CodingErrorAction newAction)

public final CharsetEncoder onUnmappableCharacter (
CodingErrorAction newAction)

public final CharsetEncoder replaceWith (byte [] newReplacement)

public final byte [] replacement()

public final CharsetEncoder reset()

public CodingErrorAction unmappableCharacterAction()

}

2. FECA2T, BCA3TH
C.4.5 CoderMalfunctionError

24 CharsetEncoder.encode() 2k CharsetDecoder.decode() /7 12: I JZ VX fJencodeLoop() Bk
decodeLoop() /7 v H i $2 21 & 4 1) 7 il CoderMal functionError .

public class CoderMalfunctionError
extends Error

public CoderMalfunctionError (Exception cause)

}

Z . HCA3T, HBCALTT
C.4.6 CoderResult

CoderResul th} % /& i CharsetDecoder.decode() fllCharsetEncoder.encode()ik [F], FnZwidia
TSR

public class CoderResult
{
public static final CoderResult OVERFLOW
public static final CoderResult UNDERFLOW
public boolean isError()
public boolean isMalformed()
public boolean isOverflow()
public boolean isUnderflow()
public boolean isUnmappable()
public int length()
public static CoderResult malformedForLength (int length)
public void throwException()
throws CharacterCodingException
public String toString()
public static CoderResult unmappableForLength (int length)

}

Z . HCALTS, HCA3T, HCA4T
C.4.7 CodingErrorAction

CodingErrorActionZ 2 &8558 . 4 1sfiii 5 A FICharsetDecoder fl
CharsetEncoder i &, FRox 2418 | G HE R NZ R DA AT 5 o
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public class CodingErrorAction

{
public static final CodingErrorAction IGNORE
public static final CodingErrorAction REPLACE
public static final CodingErrorAction REPORT
public String toString(Q)

}

C.4.8 lllegalCharsetNameException

Y Charset & 5L 1744 ay 2 FUNI A He 22 54 H 1 1 legal CharsetNameException
(R « FPRELTRULIHASCITEE (RESVNE) , Bhifads, &7/, B9, TRIZ%
e A, IF HE R0 20 7 BEER R fH 2 5

public class IllegalCharsetNameException
extends IllegalArgumentException

public IllegalCharsetNameException (String charsetName)
public String getCharsetName()

}

Z . HCA2T
C.4.9 MalformedInputException

MalformedInputException (10Exceptionff 735 #iifl i RINTEGmIDIE 4T #A TR 2RI 2
THEEREN . 7 ER CoderResu it G A= A4z X AN 3 8 1 fai 8 7732

public class MalformedInputException
extends CharacterCodingException

public MalformedlnputException (int inputLength)
public int getlnputLength()
public String getMessage()

}

Z U HCA67, HCA10
C.4.10 UnmappableCharacterException

il iUnmappableCharacterException (10Exceptionf 1) Hongihid 2ok s 28 A
BEM B AN i N B B — N B AN 74 . CoderResu l et G4 22 A2 1A S 3 (1 TR (8 7
%o

public class UnmappableCharacterException
extends CharacterCodingException

public UnmappableCharacterException (int inputlLength)
public int getlnputLength()
public String getMessage()

Java NIO
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C.4.11 UnsupportedCharsetException

T FIIVMIA A b ECharseth il i UnsupportedCharsetException CEAS
) .

public class UnsupportedCharsetException
extends IllegalArgumentException

public UnsupportedCharsetException (String charsetName)
public String getCharsetName()

C.5 java.nio.charset.spifl
Java.nio.charset.spi & PRI S AP A B COLHIAE A B9 — AN ST 26
C.5.1 CharsetProvider

CharsetProviderfEiiCharsetStBlEZTIVM A 123 . HARF IR 458Gk 2 PR N 1%
TEZ AR 38 12545 44 N META-INF/services/java.nio.charset.spi.CharsetProvider fft) SC - 41 Y, 3
i AR 25 A PR A B LA AT T

public abstract class CharsetProvider

public abstract java.nio.charset.Charset charsetForName (
String charsetName);
public abstract java.util.lterator charsets();

C.6 java.util.regexfl
Java.util .regextl 8 & H T IEMRE XL,
C.6.1 Matcher

Matcherxt GURRZSILAL 5 %, A6 A A\ 745 7 1 IR PRI I AR K QUL AC I 52 AT R i)
UNUGE PSS

public final class Matcher

{
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Matcher appendReplacement (StringBuffer sb, String

replacement)

}

public
public
public
public
public
public
public
public
public
public
public
public
public
public
public
public
public

StringBuffer appendTail (StringBuffer sb)
int endQ)

int end (int group)

boolean Tfind()

boolean find (int start)

String group(Q)

String group (int group)

int groupCount()

boolean lookingAt()

boolean matches()

Pattern pattern()

String replaceAll (String replacement)
String replaceFirst (String replacement)
Matcher reset()

Matcher reset (CharSequence input)

int start()

int start (int group)

Z2J: java.lang.CharSequence, java.lang.String, #C.6.271j

C.6.2 Pattern

PatterndSH B4 iF K IEMFIER.

public final class Pattern
implements java.io.Serializable

{

}

public
public
public
public
public
public
public
public
public
public
public
public
public
public
public

static final int CANON_EQ

static final int CASE_INSENSITIVE

static final int COMMENTS

static final int DOTALLF

static final int MULTILINE

static final int UNICODE_CASE

static final int UNIX_LINES

static Pattern compile (String regex)

static Pattern compile (String regex, int flags)
int flagsQ

Matcher matcher (CharSequence input)

static boolean matches (String regex, CharSequence input)
String pattern()

String [] split (CharSequence input)

String [] split (CharSequence input, int limit)

Z2J: java.lang.CharSequence, java.lang.String, %C.6.1 i

C.6.3 PatternSyntaxException

AL IE I A 20 55 BB A B ) iR AR R Il I Pattern.compile() (E7EPattern={String L
KA EMFRIEXS TR T 775 #ilH PatternSyntaxException.

public class PatternSyntaxException
extends IllegalArgumentException

{

public

PatternSyntaxException (String desc, String regex, int index)
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public String getDescription()
public int getlndex()

public String getMessage()
public String getPattern()

Java NIO
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