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NIRRT, java.nio BAFLIRMGE VISR . B4k, /2 Channel F1 Selector
. EANEREE TR V0 MRS A AP, JDK 1.4 DARTHIRAS & ToVEE FH X SR S5 1. R b2
BRI TR: BIEE RS FRE RGN MR, (HRIX LR RIE R St 15K i HTHE
2, W T YA TR R R AL =R 110 e, Ak, java.nio.channels.spi
R TR MRS IR ML (SPD , ARVFEEAB ALEE AL RS, (5B SOANE SO i) — 25k

BEE NIO Hymitt, Java L2 /™ HIRINL. BRI BHIFAN S AR I 1 % . 7EIX L
I, EERE 110 E AT

%7 NIO, JDK 1.4 il &2 HAb BNk, M 1.4 fRJTEE, Java T 6 O\ & B anad],
EA TR L R AT C A5 ). David Flanagan A% (Java 3R FMY  CEPURR)  (Java in
a Nutshell, Fourth Edition [O'Reilly]) s&4x[H 1 fi# JDK 1.4 77 R PE R4t 17 S
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1.4 |/OHE&

Java I & et 74 E /O Famy, HMMGREESA AR, AR, 25Uk FBISHiE, AR
SR B AU ——ANVE R — Al 5, FOUEGZ Ik, DK 1.4 () NIO BAFEGIN T — &R
FI R T 110 A2, SLEARFRRZ, B i G E RS e 1 i e s R 5 IS 2 18] s L
. NIO R 5B AFAER LA E AW KL ERIT LR R, ZAR KR 2 Java MiH]
FEFFIIES 110 FoK, BRI e, PR SHAAEZ TR /0 sy CLEZEMEIFALT
5, IERREITE.

APEEEBHAIMIEARNR /0 MR, Rk, AR P B — AN S, AN — SRR HR
NIO KinfiafFBa e nt. NIO B84 1/O pR%L, Mitk, WINEREEAE RG)Z MK FMY, 78
PR 1/O FEAY,

FE B AT AR, PR DA B R B

o ZFPIXHAE

o AZAE[AIE A ]

o BN

o JPUIEIR

o T SCARR 1/O A 1/O
o ZT IO GREMER

1.4.1 ZHXRE

et X, VLRGP IX AT AR, 2P 110 KA. Frif A / S Uk AR s e A 1
HE B 22 X

BEREHAT 1O #:AE, JHG5EK, WAbRREERGABIER, 1hEEAEM X B8+
(5) , BEAMBEEREMXEGE (85D o SRMEMARX—UH B A Ha it e, JRIERGN
AR B — RS HILE], HERER W R TG, HeMEms, AEEEASE.

B 1-1 fa Samiid 1 ol AR R 12 4T AR A A7 X B R A . SRR AE A read( ) 3R
G, EORFCGE P XA . WAZBE RN R A d B AT A A &, BRI AR e A« it
PSR BB AN AFZE N IX, X— Pl DMA 585, i £ CPU W, — ELifes
il Ak DX, A BT AP A% 2 TR ) e P e o [X 8 DL B RESAAT read () TR 41 22 ) 22
X

13



& 1-1. /0 E X ZIERE

read(] oMa [ s g3
+ I |

i b B

.
pe
=
[]
L

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

T R A R A AR A (R L . BT A ()R H A ERE i 2 X8k IVML ot 2 o L E A
Fesp TR P PR R AR A XS ean,  AEAZ XA T AR sl AN B B U7 I B B
WIZZ R BRAE R G AE X WIRZARS AR R IR e RES B Pl el i, Fiil 3 F P X
BEREREEATIRGS, 5555, REERE, I V0 #ER CGnXEHE) siiZ (W 1.4.2 /N5 iE
ARZE

LRGSR 1O FAERIHE, EPAT D RGEHH CHRFONREBED KA 24 W .
CIC++FE 7 5 BT 800 (1) JEE 2 B 8 open( )~ read( ). write( )R close( )i () T Ak il 2 2 ST A AT 3 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, BUREREA, ICEUE AR LRI R P A 2 R Ot A E R
TR A% ] ST B S B R P A (A B G X 2 IXREA LA . E o, PR A RE BRI
FAP 2SI o FUR, ARREAIRE 5 HA7 A PO BE 15 46 R VR 1A R B S /N B g, 1 PR 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
14



B 1-2. =R XHLFIERIE

read(]
oMe T LA
i |—1 il |
2t p e

KR R RA L 2 AT RS PRI e ATED . ARt T B A ot i b 22
A, POvE CEBEG AR ETNES. SRR AEZ S CPU, H AT LLF R H 7S s HT
LG X

1.4.2 EAE

P BUCERAE R G A RN A7 B F ROV RTE MR (BURHLD sk By e (Rl ff
RAM) WAFHd . IXARMSUF LI, R AT 20 P RK:
1 —ABLER UL RT$5 [ [F] AN B Py A7 ik
2. RELPAAF A A ALK TS BRa] RO P A7
A — 1 9E 2, BREHSRAnEE DMA BEHAAGEBIH - asa), (HE A A B i 2 55—
TG, JUPRT CLIK BAR TR OR3P A% A (A i ik 5 PP 22 TR ) Rt DAt b i S ) [ — S B e, IR,
DMA fififf CRAEVS HPEE N AFHIIED BT DUSE e A% 5 P 28 (R R T L gz X COLTE]
1-3) &

& 1-3. AEFEEIES ERRGY

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
AT HATE, HAPPRADNERANL, R 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
TSN, EFRENHERRA . SRE, PraMa 10 #ATURM M. X T RH 2 TERT
BRERE RGNS, X MR B e R S BE I AF 2 TR AR R AP — 7 3

AR CPU 8 —MRANEEH BT (MMU) T 2R%, B8 FAT CPU SWHENEZ
(] o AL READLHb AL [ ) BE A A7 S bk i) T AR LSS B . 24 CPU 5 FHE A A2k, MMU
BT T b BT 7E DT (A A AT R A SRR i R B SEDD R B 0S5 3% 3R )
IS OX—BmEAF e, HERTD o WE SHTAFAE 5 1% 8 WU TUE SO SO ) B A A7
T, MMU £:[fi] CPU #2738 — A T4 1% .

TR — B CRUTRGIRAD o JCERBU A R, B SRR I L
(2 B AR P RCRIULIRIRUE TR A A . P RA R BT BRI, SR 0 3

WAF. RAEAE T EON A TR B NAE, B2 BORIODTLE )y o FEIXAPIR LT, W oRAFRS T
16



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

— EHRTH V0SS 1 RAE, MMU BERVEET, @SRRI PR B (e,
P TURIES D  F RS kSR . G TUEHR ] P BERE N Ib A 2 22 5808, — UIHRAEA AN
A HREAT

1.4.4 THI/O

A WO JESCIE R GEE, ARG S AR . B ICER AR X b, A E X
512 7. WAELJEAEAFCA, XS —E A, BRI T RSIHEE AR . AR R
., WX S WA TUSH AR A FRREGE— K/, #ATE D K BB e 0 1)

ARG RERZXH G, B2 R (SO s Bl i) — ok 7y
Ko EIrE RIS LFE—BISMOES S RGHTRE, AR BERSHEITZE. 2XFRGE X
TS AR S SRS RS

HI—5UFR], BTl 11O #SR @ISR T 5E i) JENZIRIEsT, DU i B AR IR 2 1
B, DURE TR X5 A7 U2 A I E AR . 1 SCHE VO AT BME K/ AREENL. A
2y JRJE 0 DU A B2 e B R SCA 110 19 2

A RGHE—E R DB BIE R H AR . FERAMHITER, MRk, Hx. Rl
SR, AL E SO . A SR TCE AR TR e S SO . B R R B A
Ja — A AR, 555,

S BRI RSO R, SO R 40 i 220 e Bt AR e B A6 B, SRR FHEM
KU X BN AF . Z R RGUEAE B R REE SR B a8 A AT &, R LS U 7 k£
X o TR 23 DU A (R38R FH 37 5K 00T o P2 B Aol 5 8

BAERGUEA AN TS, H/NEGE SEANAE T8, B R WA RHRIERS T
M 2,048 31| 8,192 T AL, HIGLRILA NAF TURDHIREEL
K3 TUHOR B ERAE RGEHAT /0 I Rl B85 N LR LB

o HAEERMIBIE D ATE AT RGN T (RRELRS XD o s BRSO s Aol
PE AT REEEIRZ AN S R G, T HAX LS TUR] e th AN I SE
o ENEERIDECEWEEN NI, DLARNEEIE RIS R G
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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 —HTUHIAABRIETEM, U RGRIN IR A B dE AT iidr,  BUSPTas SCrF  E s

= H

oo

i EE R IR, RS R G B 2 AR A T RS Bk 2 Ar . X T REE R ZER 110
TR, SRR 0 s A AT RS IH AL T B A7 2 7R, o R AR AL B B R ) A T

RZ WA RGO R 2 AR SRR AR 7, DRI PN SO R e 0T AR LAY
GG DU 5, IXEE SO R G AT BEAEAR 2K I (8] N AR R IXFEIITE, S 5 12001 S
AR BAS F R BERE R STOT, T REARAS TG G Vs R R XA IS AL AT RE AL R . 2 B R PAT 2R
I3, WA ST PR R R, B RET R/ UrRE 7.

FAA L AR S SO BRI B 2R . X, SCHFA RIS Gl write( ) 5 S BOCE &
GUULACNE, BEJE B TUEE S, SR BRSO AR GREFRE . U BT T A%, SEIE SO
BIRNSCE R G, FEREJR S ERAET,  FRR SO RS TURHT 2R -

1.4.4.1 RTEMS T

FEGE ST 11O & ilad F F HERE & A read( )T write( ) R 40 F RAE BRI . N T fE N A5 1A]
S R G IS H R RN A X Z AR 3 88, — IR B4 DR L P B2 A T, K2R
N, TEXHRGWSH PSP X 2 AAEAERA —— N R B2, EF —FRZHRE RFEHL
FRIVRFRZETY 11O #R4E, VR H 3R KR FE R I /) D) &R 48 1O ke, I stz gz
X#0. X AP 110, ik 1-6 .

& 1-6. F PAFEIXH RS TTHIRRST

i TR

B _— e
o T

PWAFIRGT 1/O A8 FISCAE 2R G i ST M P 22 6] L2 AT IS AE AR G0 0T RS A A R A o SRR L
AL

o JHPEARIESCHEHE B E ALY, FrBUET A read() Bk write( ) RS .
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 2R, SCfF
CEIES P

o BAFARGMEMNA T RGN AT H e mk S, HaRIE RGBT A E
.,

o B EGEITINTTI, KR IAT S X P DL

o REUSCIEFIMS, TRAETKEAL, BIArdE T2 s L.

REANNAFRIREEL 11O AR RN, MRZ AR, EANIHRER - FEn . AR
BHWEN, RHZACREX e WRBEE G M X AL TR TR, BN AR TR EEL W
24, RZHERERGN S, HAEHEHRS 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
ﬁég%%%ﬁﬁ TSR R . FEIEH 2SI HAT U R R RIS T, SCARBE R A
o B 2 A R 2 MY AT O BUE

“SCBUET AT BB A BUE A SO R GRE RTRIE , E8UE AR URAEAESE
%%ﬁ%?ﬁ %%Eﬁ@ﬁTu%ﬁﬁ$¢?% BiE 54 E SIS, TG T SXF IS N R E

Tk, SR E SR AES TN . RN TR 2 AN R AN T R SN X SRR
Eﬁ%o

SCHFBUE A PR IR AR . 2 A S SEBRT R IO R — SOR X AR A s
WA, B ESRAR R XA RE A A BUE AR T

B B e SN, AR A SR I SR B S R . SRR SO
A%mﬁﬁiﬁﬁﬁiﬁﬂﬁEﬁm LA %gﬁﬁé&mmHIﬁEWMﬁﬁ&é%iﬁ%
Blo PANHERE R DOIFATIRAL, HAGEW . (B2, BUAH =R E S, ERiER,
Bl iZHRES AT LIRS, HREIBABUE LR, IR 2miEks. —E%$@E% HoAt
B RPUHEAR 2 AT RHAOIRES, BRI E BURER . XFE, SEOBTRERE AT UE SO, AR
BEREAN S O SCAF IS AR 2T Ja A — S E2R . & 1-7 A 1-8 ik 17X —id fe.

[ 1-7. HLESPEERTM S HHEKR

isEEA e EhE

X

[-l—-ﬁﬁ-"i-'t-m —

TT““T

19



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
BAE RGO AEOR @ RX R 102 AR SRR AT PR I X EBUE S 2 . 2% Unix A13E Unix #
TERGu i FT SO, A e A s | BB Bl A 2

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

FEAERTA 1O #ARRT LS PR T By, AR 1O, HIF M 7 iEiE. 1/O 7t i
FRAAEG, W ILEIB A TTY GEHlG) Bk 3T EIHLER LU 28 & 4%

TrfEs— B (AR ik EtE, @ THEERA . 2ERERFRVHERE
TARYRE, Xk, AR UEER LESERMA, RIME N SA WA E T XA —fEe
THEAFRERE T AAEAT Sy N B EAT A B, A AR B R I AT e Zh e

PARSUR A3t — 20, Wl EE . B MR P S AR TR AL CF ol /& e SLAE AR DA
Xz b, EEEEERZ GG NES LS THRIERS. RMERGZMER —RIIR, JFieiit
FEORLEE D2t st . KR, DU A RGUR MK E S, BEREL AT LUGE A AH [ CRE AN B — 25
T2, KBS 2 B AR . X — BRI A T 2% e 55 2 sk, SR Ak 2 50 g K ) oA 4% 3
o A VR RRAE KA B4 805 T 2 e AR

1.5 545

KEMR T RGZEWM 110, R@—wimd, HERALM. WA ZEE TR T A
%, WURAFHSES, G400, it EHER Avi Silberschatz ilf % (BIERGME)Y GBS
i) (Operating System Concepts, Sixth Edition [John Wiley & Sons]) &AL HIERAE R G HA1,
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
ARz EM: Java New 1/0 (NIO) . 223 T3 NIO 1%, Wl 77 B B ARES. Hg 7
IXEFEARME S, A REHE 2 5 iR BH ARl 2 1/0 PERE

NIO “#> ZJRRVK R R . KBRS, —VUIA O g . tRESRIE, AT, 7 &7 ARARAL
o, 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, BATKIRATIAREMX, THESFIARMRE, HEoERAEH. 28R
BATEH T jJava.nio &M X £ java.nio.channels iX—i@iESAHEL R 1.

— A Buffertf G2 b & HrE B A s . HAER M Ed:, s nBusmiX, &
X AR T PAFEIE R TR . Geih XUInERATTE 2 — Z iR B AR S i ORI . Xt
TR IR R IR EAE RUHE — b X . R IXAE T e i R HoE 281,
BZEFIX A A AR B 71T o AR G DT BUME JA B BT T 1T BRI A e e, IXH R
TG XA AT RGN 2. FATTHE AR T 5 T 730 706 1 ol X B A7 A 1 25 3o

X TAE HiBiE SR R BIEE 170 B A RBET BN, 22 X R X Le
PEAER A RIREE H bR o 4T BT G0h X A fE 5, AR S LR B T — b X, gt
EREIE . XA RIZ X R, — AN I SR B TR A I R X . X E R
X4 Gl RIEERN G UL —FZA Channel X4 2 BT 22 IX B i3 2 =l
B A B B . B R R SR = B R K

K 2-1 4% Buffer 282 IE. ETH @R Buffer 35, Buffer & G S Xk
RULE AR, T2 el e S MR AR R TR A T . 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, Zpp X R EE RN AR TR A . Buffer 84 tL— AR A L
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)

A ER RS ITRNR T . LB BB AR get( ) put( ) ek & 5T
#rid (Mark)

—/NESALE . WA mark( )R E 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

EIRATRE B XL & AR L bR N i) — el 1. K] 2-2 J@oR 17— MBI A &4 10
] ByteBuffer &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

23



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( );

KFIXAN AP H— SEERNAZ, 1§ clear QXK EL, B F N 2SR void, A
& Buffer 5|H. XERECK I HREIZIEAIE (this) EHEIIHRNR. K& —MRITFH
WU 2R LT J7 5 KR o VR A S8 Y AR -
buffer._.mark( );

buffer._position(b);
buffer_reset( );

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

Java.nio AR E I N SRR REOA M . EATREC A StringBuffer X E
B 7R R

BRARIE W AE PGB, At RE ™ A faiit, i3k, B
A%, EAREE N, SRR SR 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

XTF AP BB E RN — A2 isReadOnly Q. T MM XA LR, HIFIERT
AHEATS . A BRI X R EE AT isReadOnly Q KbrnH 2T R ZZEF X KN
BB, SRR EMX KR A BB cRAFAMWE N BAT . flW
MappedByteBuffer [ %Al GeSEPrse — N R0 ff. &t nr DL A — A Rl B 22
WX, RKBIEXHNERENAES. SRENEZEFTXAIBESX 2B 2SR
ReadOnlyBufferException #ifi . {HZFRATESE AT LrHER
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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
AR AMALE, BE Y get QR N — N nm AT R . AR EE SEE
B ESCr A ) BuFfer API JE&A 145 getQuk putQ eki%h. & Buffer RE(H X
PR AL, (HENTACR S ECERA, DL EATR [E s 2R, XA 7 IR YT & —
(11, FTCLVENIANRELETIZ BuFfer bl A ol . e AT 52 SO e R AL 125 il
Mo XFFIX—1F18, FAVEE G ARG X BT H KT ByteBuffer 28 (get(Q
put Qi EHEZ LA, TATHLE 2.1.10 /AT HFEATIHE) -

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 RE . AR B PR, A B AEIR FIE AT — . R E TS 2, ME A
i HE . T putQQ, WREEHE SFHAE BN ER, B WH
BufferOverflowException 7% . 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 FATEACE “Hello” F4FER ) ASCIL A — 148 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
— AN R Y BR KL
Buffer_flip(Q);
FlipQ R — A RER 2K 2L I a0 3 A SH IR R G2 IR il — M 3 e
RERCIRAS . TERI 2 5, B 2.4 MZMMX 2 RIE 2.5 HIFET.
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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

RewindQ s FlipQHLl, EARN EFENE. & RS EERE 0. & LE
M rewindQ /iR, H i OB B9S2k X 0 .

WA G X B IR BRI ? B Sibr B2 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

i /R4 hasRemaining Q S AERZE T X I RGO 5 CEB B Z P X B 5. BLT
e FeR et TR NG ol R — M TE(E 2.1.10 A5, AT RIREATHEE
FHa i S = R T3

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

fENIEFE, remainingQ RO & AN UETALE ) EAERI R TR H . WLl
B R RGO BE R 2-5 AR 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 RVE 2 2652 I N ZZ 1 X B
TR

27



CEPNX AR SRR 2 A . I AR L) £ 2 R RN R B
v@ IEIRIK, 5T B AR X 2 BT IS (it G X
ot R HATIRED

— B DOW BB UR TS IR R, Bt L E A 1. Clear Q BACK S X B E
NERE . EIRABREN X P HEMEIECR, AN EASOVERNE, HEMER
[l 0, Wik 2.2 fiow. XAEARLEM 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));
}
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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( );

AN, AT RE A NGE T X R — B i, AR A, AR EDRIH . N 7SR
— R, ORI TTRTFE TR USRI REL N 0. REELXFFMESMFEIKT, HR
AR E, T AP ST T —4 compactQ s, X LR X T E 78 & i K
BHEMH getQM putQ i AfE 2. bl EFZER, WA compact(). Kl 2.6
BRT =N EANCERR T —2on s, HHIAETRATARZ AT 48 2 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 RO 7T E, Rk “ER” o BT B2 A putQIHHTES.
EEGERIE, E P BOV RN BER TR A H . Bt U, S XEUE R E 7 7 2%
MXHRE—A “MHE” TREBASBERAE. &5, LR ENEBNE, Kk
XA AR R . R compact QIR & 257 B8, O/ B AR I 2odie
F A G i DO EFTIRE AR AR 2 -

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

RAFEFHII R, WAICEE K& T X UFEERR=F. E0UM, Fid, X ae
W ic E— ML EIFEZ G HOR B . S X bR ICE mark( ) e& Eoh 8 2 i A E L), R
FH B FRIC B AT AL B B . reset( ) eR B A B BN AT IIAMCE . RbRCEARE L, W
H reset( )¥ 5% InvalidMarkException 5. —S62% i [X i B £33 O 2 ¥ E AR
Crewind( ), clear( ), PAK flip( )& 2&#Fbric) o aFprike ME L S aritsic/s, A
limit( )&% position( )7 A & 51 ZE IR A 5 AR 1d -

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

v@ fir BIR 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%

A B fig LB PR AN G2 b X BT AL 2 B AR A L . B & XL T — AN
equals( ) A ZH LI A2 b X /2 B AHSE, LA —A> compareTo( ) BA % H LA LI 2 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( );
}

WHRFGA G X PR AR N EHE, A4 equals( )EECE R 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 GEF R FRBEN TR, Buffer (A BEANTFEMEA, 10 HZEMX 3
REAEZ G MALIHE. HENMEHXFPERICERNOEE MCES LA Y%A
I o
® TERANZEMIX H RN Get ) B HUR Rl IR HHE L =T AL —EL
WA 2 UL AR S 4F, #isikIEl false.
K] 2-10 HiLEH T AN B AR E g2t X ] DL .
K 2-11 BoR TR MRIX, ATREA LR 2 5E 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

e X W 3CHF ] compareTo( ) bR PAR] S PP #EAT LU . X — BRBUPE S i 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() EEIEE e AT N AT HF .
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L equals( )AHfL, compareTo( )4 VA EIXS R EAT AL {2 compareTo( )52 ™ 4% 4
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 M X A RN TR G X . A5 equals(), compareTo( )AFI A8 #e: I 18], 7EA
B, —ANTERSEEEH buffer2 /N bufferl, MRIAEXKMERSZ true:

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

W R AT AR N B B 2-10 FoRIgErIX g, iR 0, 1 i f BB ELH
b RN B 2-11 5928 R XA [ RO 2 0k Bl — AN IE B0 (R B buffer2 KT
bufferl) , MXNFRIAEXWESH WA False.

2.1.10 #t=F5h

GEOPIX I I H I RO T RERS R s E . — s M EdE TR, Wkl 2-1 Pos
FIASKEIE AN R AL QIEAE T I IRE i e T B RAE, buffer AP 324t 7 P IX A
St B B EEE T A 1 RR E

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);

ICAEAET A get( )2 AL Z A WIZE rP X A Ko B (DA HRATT 75 2275 A0 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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m B % W X A 2 % M o M % % K oA+ om K
(buffer.remaining(Q>myArray. length), K 24 & 6 30 20 6r & 746 1 2 ph
X, Ff HZm X AL B e ar g ¥ R M E . R X ka2 aE, B
SHBIEAEE, RN —4 BuFferOverflowException 7% .

WA Ll A A AN XS RAE IS E 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 A BB ALE T A R CharBuffer & F (L E R 5h s 3.

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)
}

XL EE String 1 A2, M HS/ER T char B ER SR EAARL. WirE
) java F25 @ AT, String AT char #4H. {H String fisLtl& char FZ47, 1 H
BATNGEH S 6] T A BN char 3 (R HZBATH B4R E DAL Z C 5
C++i2F R A . i TiX 85 K, CharBuffer 44t T ¥ String 5%
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);

MR EREEHI 7T 5-8, SILUANF7F, M myString Eil%] 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

MAGRAER 2-1 PrEBIRREE, oM EENZMXE, & -MEEE M Java &
BRI RSB N R R R . (5 8 R e PR Rk, MappedByteBuffer, &
ByteBuffer &[T T PWAFMUN SCAR 10— FRrf] . BATH S =T IR NAFBRE) o X4
RBA e BRIt ENMEMERSE, ERMUSTETI] IR QIR EKH
Sl o

XXt JATHLL CharBuffer Kufi, (HRX T HE M Mg X Rt 2
EHM: IntBuffer, DoubleBuffer, ShortBuffer, LongBuffer, FloatBuffer,
A ByteBuffer. THZEIE MM RMERKE, XA RZEMXEEH (ZEEEHTEE
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 AL B SR A e X At e 15 wrap QO sk

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

KBRS T — R XA R, AEEE TR ST RA S . X A @ A
put ) BREGE IR 28 X 1 2t 2 BRI AN, T ELX X AN B AT AT i st 2 0o I
ANEMX I RA M. 774 offset Al length £ NS wrap ) BB A ) £ 738 — A% 1]
LT offset il length ZEUBE VIO E R E R M MRIX . IXFE:

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

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

RARBOEABETTREVONHIREE, Q1 7 — AR A T — M TR X%
X AT DAFBUX ML 4336 offset A1 length ZHURRE THIGHCRES . 1L
F _ETARES A 70 M X i clearQ %, AR e X HitiTH 7, HEES LA
i, XHZESHATHHAGR. SliceQmEL (2.3 THW) w B
BB — R X

BT allocateQQEi#E wrap ) £ 6 2 i) g v X 8 5 #2 A (HEBZ M X &1
2.4.2 FihR) o AR XA &0 H, BBRAMZarHem, EarLh@Ee g H
AP BRERAG R Lo B (A EURL . Boolean Bl¥ hasArray O & VR A IX &S
—ANAAEEU A R . IR XA R EIR A true, array () BES IR B AN 22 b X 6 5T
8 F B A7 e s TR 51

IR hasArrayQ e #uR [ false, AEHH arrayQe$iois arrayOffset()
o WIREXFAY TS5 5]— UnsupportedOperationException Fi . % —/N2%
M RS, ERNRmEE S BRI, BN B R AR RS wrap Q R
A array Qe # arrayoffset(Q i —4~ ReadOnlyBufferException 7%,
SKFH RIS 27 BBCRAE U B2 v X N 2 W SRS F & 1 7 3R 1 X0 & B ) A7
HURLRR, X ax AN s ot 2 Bz m 20X A g b X . g X2/ 2.3 15

e

e — A, arrayOffset (), IR [H122 ¢ X E04 78 204 A A7 6 1 T 40 B 2 &
CAEA S O TFEATHED o WRIEMEH 7 = NS RA wrap Q BBk G — A~ 22
X, STFXANEMX, arrayOffset(Q<—HiRF 0, BGEAIZAHEHAFE. SR, R
U0 T H— MR I X, BRI X TR — M EE 0 S s . XA
HAHAREEMZ X FRES S FERA T TR SR XN ZrhX 5 &T1E
2.3 i,

FPAENIE, XA AT R S T A RSt X SRR . BATTH R AS B T
CharBuffer et 17— H e Zeoh XK BOA A F RO EGE ) R 4L

public abstract class CharBuffer
extends Buffer implements CharSequence, Comparable

// This is a partial APl listing
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public static CharBuffer wrap (CharSequence csq)
public static CharBuffer wrap (CharSequence csq, int start,
int end)

}

WrapQ Bl — A R & 75X 2 CharSequence 4% 11185 H SZHL T IR 28 7 [X.
X%, (CharSequence XS IESE H#EITi) - Charsequence ffiid | —AN Al S #5F
WMo & JIDK1.4 w, =k sLH T Charsequence #% M ) 2% : String,
StringBuffer, Ml CharBuffer. Wrap( B LURSZ AL “Zn” — A2 f/ M7/ %5
W, WL EMPIX I AP SRAZBGL AN . ST 2R EMID GRS FIE N Rk b 2
CETLE) XRRAEE TTER

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

=ASHH wrapQ BB A start #1 end TS EckiiiR £ A CharSequence
MR FFH . X— NIRRT A T CharSequence.subsequence) 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

BLFEI 428 KR U8 F LA 75 0077 G 8 5001 O R HOR O . (1 P LE 07 i 551
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( );
}

DuplicateQ A& | — 5 4G 2 XA UREr 2 o X o PSSk XL 2 die 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 %, {HIFA
v@ S . 5 2B [X A A 15 e 1 [ RE SR 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

] 1 ) ] 4 5 ] )

071 3 4 s 6 7 B0 1 2 3 4 5 e T8
tﬁ“*ﬁ r""jT r — T T
X ] ] B 3 5 6 ]
gk paillios il Copral ma pasiios skt Cpely

Brr L A asReadOnlyBufferQ i R A — M H M Z M XK. X5
duplicateQ#f[E, B 7T XMHHZMXARVEH put), HHIH isReadOnly )il
¥k E true. XWX —REZMXE putQ RE A A2 5 %MW H
ReadOnlyBufferException 7 .

IR ARG XS — AN R gt XL, s aRedrm
AL, LN XA (52 X BB X AN B ) 253K e A
P R ZE i X L, A48 R g X, s

RGN X S ZHEAELL, H slice QAU —N AR AR 22 i X H =4 Hif A B T 46 15 22 o
X, JFHHEBRERIFBENX KR A ITCREE (limit-position) . X/NHEMN X 5 E LG
X ILE—BHUR TR TP EIHOREZ M IX gtk R B @ k. B 2-13 BoR
T VLS ARG AR AL ) AR BT A B 73 B G2 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 AIoR) K buffer XI5, R T A% 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 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, UT 2 ByteBuffer K58 APL. X8 pR Hify L8 CLA 72 Al I ) 25 b st
W, I HAUBGER R B AR AR o 5 ) B0 R A2 AR 1T DAL S T R 271 i A

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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2. 4.1 35

FEFATRA M EARAL, B T ARAY SHER G — I LA T R . X
R H RN B SR 2-1

K 2-1  HARHE R SR
Bl KA (AR
Byte 1
Char 2
Short 2
Int 4
Long 8
Float 4
Double 8

FEAFE A B R A S 5 A K AP AE N A7 b . B, 32 frf int B
0x037fb4c7 (1 Htll) 58,700,999) FRESUIE 2-14 i s HIRFEARZEA N A7 15
CAEHBIE N ZEAT AN o VERET— )7 i) “rlae” —ii. RETF TR ELmhE,
BTG ) — ERA A 2N o — AN AE 1 -5 T RRAE A TP AU &) 2-15 i
7 B REAE 5 RS o

[ 2. 14 KimF TR

03 7F B4 O

LARN

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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http://www.bobbemer.com/BYTE.HTM

& 2. 15 NimFE TS IRF

03 7F B4 O

0 B 7 0

ZF W BUEWAEREENGFAH T R —BPFN endian-ness (CFEHIMF) o R 7%
EH & T —big end CKu) , AR, B4 RGoat & Km0 (i 2-
14 i) o WRBRFE R RIAERNAF, Ba/NmF Wy il 2-15 fs) .

FAIMFAR D AT e s Bl B TR T o 219 0 1R 7 o 28 2R B e
RNFEFER, 4S5z WA AR A B S Intel AR /NG 7
I K. PEFEZ Hif) CPU %41, SUN ) Sparc T{Euk, LA PowerPC f) CPU 22t #R%
K3 AT o

TG B 1) AR &S R CPURE A ¥ it 24 Internet it A LIS 2R R i 5L
BT MBR R CIP) I, Al IR 3 T A8 B AT AN TR A 38 759 M5 1) 28 9 ) 4% 326 K018 250405 1)
. BRI, IPHRSGIE 1 A58 R ) IR 28 - I 2 40 AT 78 1P 23 2R ST 0 3038 40
PR FH 0 22 715 000 0 20056 A A = L 3 I3 38 FH ) DX 28 5 0 2 T A T e o

f£ jJava.nio ", FIINT HH ByteOrder 5.

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 5E X T $E MR X i A7 fifs SR ZR 25 7 1 B0 BT A8 PR WO — =4 MU 11 4
o XAKAMEABAR — DB 2 AWM BE T ARG LB IR public
Xig. RAEXFHA ByteOrder SLBlLURAFIET IUM H, BRUTATR] LIS o i FH - — 406 75 ik
TR . R T EAGE IV B AT R S 0 R 0T, 1 U AR A SR A
nativeOrder(). TR REIHACHEHEEFTH—1. HH toStringQ¥ ik El—/Mu & W
ANSCFFFFE BIG_ENDIAN 5% LITTLE_ENDIAN Z —f] String.
AR X FHEA — A RSB order O 25 i 24 1 545 I 7 UEE -

public abstract class CharBuffer extends Buffer
implements Comparable, CharSequence

// This is a partial APl listing

public final ByteOrder order( )

-

XA ByteOrder RFEIPANHEZ —. AT T ByteOrder ZAMFIHABZE X
K, FHIFR—NREEME, HH e R4E g X g r 7 XMk AR MME. BT

b PR R AR O\ Coctet) o WMMAZFR AR, — DRI RE B . Sl
“octet” 1IX—ARIE, 1P FUIBAHHER B4 B\ ML AR



ByteBuffer, JLAthi@id /el — MA@ EZ X HE MW orderQ ik [l 5
ByteOrder.nativeOrder QA MEUE . XEF A EEZ M X FRICRAE I oG pl
VBB AL AT EL

ByteBuffer JH T ARF: BRINFI5INF &2 ByteBuffer .BIG_ENDIAN, it REiHI
WG 7T Rt 4. Java FIBRIN T T 2 R 7 19T, 3 S0V 28 S 55 DL A B AT A I
XFRATLAEARRT IUM R LA Gn SR A B M o /N, IX AT PERERG . AE A A A
B, K ByteBuffer MW S/E H AN BRI RO 183D 1R ATae
EARZ .

IR AR 220 A4 ByteBuffer 878 —/N7 1907 BE X — in] UK BN & . 75 5t
R, R MR, ERINERAKAE 2.4.4 TG RIAKE, ByteBuffer xf %1% HAh
FEARBYRRI R, BARKEER 0 REH TR X N2 o 1%L ok B0 7 1 347 4
fish m A (1) 7 Nk T ByteBuFFer 47071 7 1 % 5E

ByteBuffer [ )i /3 1% 5 n] LLBH i i@ it 3/ A BL ByteOrder .BIG_ENDIAN &
ByteOrder.LITTL_ENDIAN ANZ %) order Q) AUk AE .

public abstract class ByteBuffer extends Buffer
implements Comparable

{

// This is a partial APl listing

public final ByteOrder order( )

public final ByteBuffer order (ByteOrder bo)
¥

R — AN X WA @ — 4 ByteBuffer ML HIME (W 2.4.3 7)) , B4
order ()R A1 (1 B w2 40 B ) i HL B R L Y ByteBuffer 171y E . MIEIR
AT e TE AN R S AN Re b s, i FLAn SRR AR I 5 et X B W IR AR S s, B
WASZ R, .

2.4.2 HIEEHX

TG X ER AR S b R AL B W 2 (AN FIAE T, e AT AT ABONEIE Fr AT 170 (R
KAN/B H bR R ATEE R = (R IR D, SR IEE R I ByteBuffer 1E

INBA LSS — P TE BIRIRE, RAE RGNAE A X P AT 170 . XESPNFEIX
B, MR RGTHIN S, RAENTEF. TR, Z2X5H, AATHEINXERKSE
170 #fF. WignA—THRERG S HEAEE——EAGIPZ IW SRR AAFZRE, L
fefmbidls. XWMEWRE 170 BAEN AR WXL AU IEEL K 7T 75 /£ IW 518K
HRTREAN AR N AF PR SRAF A, B8 T HIAF A oGS Pl RERE N X AT #3. 7E Java 7,
HARXNR, TR e R T AR IW SEEL RS A

HTX 5, SIANTEEZMX IS, BEREMXEH T 5EEMEE 170 HIfEs
Ho EATIE A A AR & AR AT R Gy LR R e A AE X, O T 0 EA R 4
A7 B A7 DX B 7 T T R AE S T RIS 7
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BTG X2 1/0 BfEidriitse. ERtyim, efIsaF I iR 2
170 WLl AFEHT T X T A AL i 4 ilil, (H2 XM T RE S B REDURE . W AR Bk
MATTRERCA— D AHL 1/0 BRAER H bR, iR —MEiE b 256 — N EE# ByteBuffer
MEMFTEN, JHIE A g ERRCRE B S HUgEAT T ARk -

1. G i i E 4% ByteBuffer X 5.

2 R AR ELRRGE X 1 N A B e 2 e

3. A I Z2 i X AT AR I 170 $j

A Ik S XN RETTAVE I, B 28 O [ WAL 1 FH i

RSB M XA 170 EEHIE A RERR, XA A T T 78 .
A, KETE, FIETUARR A, 817 I R 7T 88 2247 I HOB 8 H] B R G o X B AT
Hop— BB B I R e R AR . WREBO — X MENE 7 — b X, XA
RIS, F— I, WEREHE —Bos tE R rh R A Zob X, Be B H G X FoF i
R e IIA 5.

EARZEMIXAT 1/0 Wi fEisss, (Hu] et QAR iR b X B9 Rl A . BHi%%
XA P AR A A A R P A A R gy I AR Y, Sead 1 ARdE JUM HERR. AN
HEERE N X 2 VT R AR RS2 XN 2, IXHGR T ERAE RS I SEL.
FLIRGE I X A AF DX AS 52 T A7 e e e, BN EANIL TAniE JVM HERZ Ah

PR DR LR DS O BT XTIV, B R, DL ARBY B 172
Ko B M RCHERIN I AE, 7T AL P ft POV B L A 2400
ASCABIBSEIMSA sk 8 IEAER BB AR, TUh— e IH R AEAT dLb S St
HLAE, FENDOGETT . AR IR S O AR # %6 BRI, JVMSEILT A
ST XGPSR, SR T B S SV A0 TR RO T bR T
IPERE

B ByteBuffer il fHAAIHARMN ByteBuffer.allocateDirect() K%k
FEAERY, R IRA1Z BT & al locate Q BE—H . EEH—A> wrap Q s BTG i B
AW E M X BRI .

public abstract class ByteBuffer
extends Buffer implements Comparable

{
// This is a partial APl listing
public static ByteBuffer allocate (int capacity)
public static ByteBuffer allocateDirect (int capacity)
public abstract boolean isDirect( );

}

P K2t X HER Bt 7 — A isDirect Q) boolean eaiy, RMAFE ST X2
NEEZEGMX . BN ByteBuffer @ME—nT LAY B BLMRAY, (R U R EA g2 X — A
H#% ByteBuffer, X TAEFWMEZMIX, isDirect(Qr L2 true. KA F

*CRATBHZ ISR, BN 97% MR T I BRI R AR T —— 4
8 - TS
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2.4.3 EZHX

FBIANTCLIT IR, 170 ZER LT DUR S5 e 55 Bl DU b A% i . AEE AT K Hs
B 170 e, RN TR H %0 ByteBuffer KL, BAllOR B M2 %
AR, 5. —BEIRPIAT &N ByteBuffer, iR EASE CLIEE A MEGEE
e REH XA e T — S E. ByteBuffer KR4 T &M AP KO EM E &
X

PP 223 DX 3 CAFAE B 28 0 X R SEBI R LT 7okl . XML R4 e H 2K
@, AE, fAE, FFRAbRL, HEMERPZMXILELHIm TR, RITC&E 2.3 T
o T IXFERE AT, FER T AN  IX R HIAIY) . (HJ2 ByteBuffer vl
KKK byte HYZ2 i X 45 B me g h HB i s da 2 s 288 . 1, asLongBuffer () iR
Bl — AR\ RAEE 24— A long BUEUE R AZ B AL 22 X

NS AT AR R A 1) ByteBuffer X% Alg— MLEZMWIX . 1A
Fer AR AT — ATV G BN G ph X SRR, IXANGE b X BRI ZE o X — M), H 2
Tl gz X A AL E AN B RE o BTG il X A B 7 1 G ih X TP AR B TC R B B AR I S 2
S MR TR (SR 2-0 o YIS TE AN R R TR FIXAE
G X HR AT W B XA — TR MBI E R ByteBuffer X R EITiA
(positonQ EH AR EME) - FA el A AR KU R B8R o = A B AL 2 i X e — Fi
TSI .
public abstract class ByteBuffer
‘ extends Buffer implements Comparable

// This is a partial APl listing

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

}

PR AN T — ByteBuffer X[ CharBuffer f1L&, W& Figure 2-16
Fizx (Example 2-2 KX MESLH 2] T 8 KHEED

ByteBuffer byteBuffer =
ByteBuffer_allocate (7).order (ByteOrder_.BIG_ENDIAN);
CharBuffer charBuffer = byteBuffer.asCharBuffer( );

2-16. —“ > ByteBuffer B CharBuffer #1[&

L8 1 2 3 4 5 &

¥ 4

- R N

gy It TRt i ) Tk O Nt I



51 2-2. BJE—> ByteBuffer BIFEFTHLIE

package com.ronsoft.books.nio.buffers;

import java.nio.Buffer;
import java.nio.ByteBuffer;
import java.nio.CharBuffer;
import java.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.put (0, (byte)0);
byteBuffer_put (1, (byte)"H");
byteBuffer.put (2, (byte)0);
byteBuffer_put (3, (byte)"i");
byteBuffer.put (4, (byte)0);
byteBuffer_put (5, (byte)"!");
byteBuffer.put (6, (byte)0);

println (byteBuffer);
println (charBuffer);

}

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

{
System.out._printin ('pos=" + buffer.position( )
+ ", limit=" + buffer_limit( )
+ ", capacity=" + buffer.capacity( )
+ "z """ + buffer.toString( ) + """);
}

¥
pos=0, limit=7, capacity=7: "java.nio.HeapByteBuffer[pos=0 lim=7 cap=7]"
pos=0, limit=3, capacity=3: "Hil"

iZ1T BufferCharView F2/5 [ff 4 2

pos=0, limit=7, capacity=7: "java.nio.HeapByteBuffer[pos=0 1im=7 cap=7]"
pos=0, limit=3, capacity=3: "Hi!

— BB AT HEZ WX, &L H duplicateQ) , sliceQ) M
asReadOnlyBuffer Qi tl@ it — LI+, & 2.3 WS,

T AT — AN R 2 X AEEL— 4 ByteBuffer HIFERLFY, X635 4o R4 AN
P2 1 X 1015 L 1 R 2 il — MR e R . U — ML G X B Gy, A a e i [R]
e kK T A ByteBuffer Xtz 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 Xf 4
B —ANFF/F. FHP e RE T X E2EAFEAGRTFHHEERN. 55%
2.4 1 TORICE Z VR AR
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HEZM byte G X REHIER, PLEH AT RN A IR mACRIERE. R
P77 MU AN A L AR (0 7 5 Y — 2, KSR (R T gih 55 ) 86 S AR
DAL A7 B 0 DX P OB AR, T AN R s Bt (0 00 B AN A 0 2B R e il

2.4. 4 BIRTEME

ByteBuffer J2ft /' — M ACKE ZMIHLHIKR UL 2 7 W R R AR byte Hd
. ByteBuffer Fyfy—Fh R anKun A S fit 1 A7 U AN EL AL IR 7 i

public abstract class ByteBuffer
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

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

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

char getCha
char getCha
short getSh
short getSh
int getint(
int getint
long getLon
long getLon
float getFl
float getFl
double getD
double getD

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

rC );

r (int index);

ort( );

ort (int index);
);

(int index);

gC );

g (int index);

oat( ):

oat (int index);

ouble( );

ouble (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);

X PR BN T A, BT U647 I ByteBuffer B8R, wlr B — R o R A7 it e
AR —HF o ARAEIXAN G IX 2 BT B0 R 7Y, X741 Bl = RS BT LB 21
JFUGERRA. i, W getIntQREIRM, MHATHIALEIT AR R DY A7 > g2

JE—AS int SRR AR A 1 D9 R AU IR [RME R M)

ZW2.4.175.

B % —Nn buffer [ ByteBuffer Xt %4t T & Figure 2-17 KPIRZS.
2-17. GE—LHIEH ByteBuffer

mark

positian

4 5 6
SE W | D6
5

Lt

E-q.l

f

8
capaeity
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XA
int value = buffer._getint( );

SR AR P E 1-4 1 byte BAREAMK int BAZERE. SEhrrR EE
W22 b X 24 HT I LR (byte-order) . B RAMEEE:

int value = buffer.order (ByteOrder.BIG_ENDIAN).getInt( );
XK 25k A6 Ox3BC5315E, [FfY:

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

& [A]{H OX5E31C53B.

MR KR FE R FEILZM X P AENETHEE 2T, Sl
BufferUnderflowException. % T & Figure2-17 FZEm X, XBACID LI 7%,
A —A~ long AR LR 8 A 1il, (HRZEIX A 6 Al

long value = buffer.getLong( );

X R HGR (8] 1 70 3R 5 AR AR e LR R R ATRR A ©0 BUELKE 22 N UAZE I IX 1 24 7 3L
BRI 7 ot ORI IR &, TR FHR BN . AL R, (HRE Vet
— NI AR AT BE AL R 0T AN R SO B B U R e T B A
oE S PISMRK RS, X ARE A R

Put R¥efts get MRIHERAE. JRIAEHE E SR T 4 5 R — 1 byte
Bl W RAEMX LT AR K M, 29t BufferOverflowException.

T— AR BN ESHN R BRI RECH BRI R . AR5
T SHI AN A B

2.4.5 FREHFSHIE

Java Jfeils 50 LT SHUE I BAR B EREKI SR (R T char KD . HEEF 2
UL T ST 2R AT 5 (045 B A B i B SO, s BB R QU SO Skl el
TR SHAE XA LI E . ByteBuffer 281 AP XTHIFBCA et B i sCHs, (HE2H
SCIIEA A . B BN ORGSR AU B v X T K T S B, ) 2-3
T RRATRE AR A B

Bl 2-3. REV/FHREFSENTIRERF

package com.ronsoft.books.nio.buffers;

© 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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import java.nio.ByteBuffer;

/**

* |1 ByteBuffer Xt G F3REUFIAE BT 5 1) THK,

* X EATE RSN, HHH A — ByteBuffer 4.

* T java ARALTERF SRR, NG X i OGRS E 3 A B be K
NN ARG A,

getUnsignedByte()iz[Fl—4> short 2:%!, getUnsignedShort( )

* %

R[E—4 int 258, 1 getUnsignedInt(Qi&[E—/ long #. There is no
BT AR ARAL IR B 5, k%A getUnsignedLong( )

IR FE, R[A Biglnteger B R EAT LLHAT o

[FIRE, AEBOREEIR— N KT e R B E .
putUnsignedByte ft—4 short 2 &4, %%,

LN I B N N

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

public class Unsigned
{
public static short getUnsignedByte (ByteBuffer bb)

return ((short)(bb.get( ) & OxffF));

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 & Oxff));
}

public static int getUnsignedShort (ByteBuffer bb)
{

}

public static void putUnsignedShort (ByteBuffer bb, int value)
{

}

return (bb.getShort( ) & Oxffff);

bb._.putShort ((short)(value & OXFFff));

public static int getUnsignedShort (ByteBuffer bb, int position)
{

}

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

return (bb_.getShort (position) & Oxffff);

bb_putShort (position, (short)(value & OxFfff));
}

public static long getUnsignedint (ByteBuffer bb)
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return ((long)bb.getlnt( ) & OxXFFFFFFFFL);

public static void putUnsignedint (ByteBuffer bb, long value)
{

}

public static long getUnsignedint (ByteBuffer bb, int position)

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

return ((long)bb.getlnt (position) & OxFFFFFFFFL);
}

public static void putUnsignedint (ByteBuffer bb, int position,
long value)

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

}
}

2. 4.6 RNTFMLETZE X

WL 2 1 X T B ARG TE SO, I N A7 WU SRAF U JC R I T 2 X . WU SR X
W EEE I AER, R AT FileChannel 25614, i 22 [X 1) FH VR RN B2 i X 2K
8L, {H/2 MappedByteBuffer xf G u] LI 7 T SO AE RO RIM I VF 245 8 247, tHTIX
AR, BT B X N A E S 3.4 75, I ERA B S8 St

2.5 B4

K BAMT java.nio AR . JEIR R GERE TR ILE A AR L

/0 (LIS, RIS T ie T DT P

ZHXE
B KA R EEE 2.1.0 59 I SO TR AA T4 A0 2Dk, R T 4%
WD B R T, RIS T R GEIRI AR LA R 00 1 52
GRS

BIEL X
RAVE 2.2 W3R TIFTRIRENIK, LUR(E 2.3 5531 T OREREN. BHEAY
% BLERIX 1675 5 FEDR I RO HEFL 7 A0 A s

FREMMX
BRI 95 GRS FENTIR T A5 A (0 R R SR, 5T 2 DD L S
GBI AR IORFIE. RF W s B FAE OF TR=Mie) | 5
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B g K34t 7@ A T I e B R B i . BRATHARR 72 HE P A A 25
78 2.4 iAW T ByteBuffer 2.

DAL S TIRATY java.nio B H I IX/INMEVIE KRV R . FRATIRFER T~ —uli2
java.nio.channel, 7EHHIEZTCEE N S IEE . @87 R X AT E, fTHiE
A PERE 170 K] AREIFRATTI 2% 5] KR, N —ib Rt 22 T .
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“WESE! EXTHIEE!
—— Wile E. Coyote (&% A A

JHJE (Channel) /& java.nio M = AFEQH . EMEBEA R — AN BB A R —Dig s, 1
JEATE. WAFI Java 11O /R, $RAES 1/0 IR M EEER:. Channel H TR 542 pi X ARG 118
85— SEfE GE R — N U EERT) A ot AL S dis .

AT LLE G L A ERAT AN B A h . BRI EACOR R B EARIA A, &
i (Carrier) AUl tb— M IX . BOERREMX CRIENSCEEBEEAE L ZEREH S 2
HIEH CREEERLTET) , RIEE B B LS 208E 55— 110 fkss GRATHZN 5D

PO R RN AR X CRISMSER R ER D, BB — N R 7 1 i8S
it CRBARZ R R SE ) o AR TIEE MR M (—NME T g X RS RN
5, AREEHS flip B X 3T &) R EET (BREMIUE « BEETUIFEET,

TR GRATES) BEHERERKEAE (Buffer) F15% (Channel) X 4kE & EiRiFE.

ZHIHNN, BiE 5EE RSN SCHHEIATT (File Descriptor) FISC/EA)AK (File Handle) A%
— XK R, BIRIEE R "’fﬁiif”X RGP 20 A FH 381 1) 22 B0 0 A2 1 B B U 5L
RS . Channel ZRA&AE4EREF GMOLMERT F i SOt #E, AR S EIIAREE R A A S
() 1/0 1R

ISR, EINZEE, _IU\FHBE&/J\E‘JE'\}F%%U‘? WHEVE RGEA G 110 RS . ZrhX
T 3B TE PN 3505 FH R 3 A WA 0 1) o (LA 3-1
M
| Bytshuffer | | ByneBufer |

K 3-1 B 7E &R 110 RS S E

ML P 3-2 Fronf) UML 282 R8I, channel 2R 4E 7K o< R LE buffer 288 4%—2%. Channel
FMHEZEFRAREE S, HHHHS channel X4k T-7£ java.nio.channels.spi FHHE X
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3.1 EHEEA

B, FATkREIREEME — FEAN Channel #:1. Fifi/Z Channel $22 111 58 B2 Y5 AL .

package java.nio.channels;
public interface Channel
{

public boolean isOpen( );

public void close( ) throws I0Exception;

HoMXAE, WEiE APl FZBENEE. ARKEERS EESCI (Channel
Implementation) £ MRAPE ) 25, ﬁﬁU\l_ AP AR 7] LAMiAT4 . DRIIBAR 2R, J8IE
SCHLEH AR R E RG AR HARED . JBIER: O o VP DL —Fh sz 45 BT B AR 1 7 =Xk U i JES 2 169 1/0
R4

&R LLATIZ ) Channel %D%@J XA IBIE R U R A AL R s — AN EiE
19t (1sOpen()) A% H—MTIHFHYIEIE (close()) . & 3-2 &, Fﬁﬁ’ﬁ@ﬁ‘]%@%‘ﬁr&%ﬁ%%@u
Channel #2111 PL B FHE T H) 2K

InterruptibleChannel J&—AMbRicHe [, 8% 8 TE {58 H I A DAbR 7R 1238 18 2 ] A )
CInterruptible) o 5344 AT v K 0 38 AR T W, IR Azl 1 25 DRl i 7 S0 TAE, R —
MIRATAE 313 g7 it . K2 HH A0 (10 18 18 A2 v] LA

M Channel 42 115 3 H B AR 100 i 1) =15 742 1, B35 Writable ByteChannel #l1
ReadableByteChannel. X tHIELFSZRF T IRATZ BUFTHM: @18 R AerE 71 R X _LEAE. EIREH
2 A FLA A S B ()8 18 1 AT DU Channel #2 H 5] B SR . X2 —FRAF 2880, Al IR 35S
BRATTREN, AR RGH0 2 L7 SR 110 #EH

MELE] 3-2, b KINKE KGR TAH WA RALT — DA R AL
java.nio.channels.spi. XPHFE AbstractinterruptibleChannel Fl
AbstractSelectableChannel, ‘&1 A AR S W Cinterruptible) FIRIEFE (selectable) fiEE
PUARAERT T 108 B k. RS R IEE AT N D # 2 7E Java.nio.channels @& XK, A~

o BARKEIE S AN 2 java.nio.channels.spi HHIZE5] HISRE . XA ATAT LAV 1) 52
PRAPITTE, T 7 v 18 A P K I AN 2 T

VEEIER—/MERE, AT LS00 240 SPI A EL & 1 (a1 . IX R 5 S AR I 46 2K 2 IR

HO AR A A IS 1 7 O ER . SPI AL e VB i S LA —Fh 32 4% HARBL I 7 s 2
55



Java REAUNL Lo XEWRAE T LME B OAFERRIE R G SO RSB0 IR e A O TE A 1 A
I FNLA

3.1.1 FITFHiEE

HEIE RV /O BRI FE . IEMIAFESE — 2= b Frit iR, /O WA AT SCRIPR K5 -
File 1/0 711 Stream 1/0. 82 AH R A P AP R EIE g A 2N T, TR (file) EIEM
BT (socket) JHIE. WRESHE— T 3-2, ke kI — FileChannel 2881 =/ socket i
187%: SocketChannel. ServerSocketChannel #1 DatagramChannel.

IEIE T LACAZ P A0 . Socket 8 TE A 1l DA B 261 i % socket JEIE R L) k. HZ2—
FileChannel X} % #1 X Gl i £ —M4TFF ) RandomAccessFile. FilelnputStream =¥, FileOutputStream
XI5 E A getChannel( ) /77 R3R L. #EANRE B 42014 — > FileChannel X[ 4. File #1 socket ifii& 2>
E o T B9 R ATER 8

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( );

76 3.5 TS KIL, Java.net [ socket 25t A1) getChannel ( ) /7%, X777 EIR
AEIR [a]—MFH ) socket JEIE XS R, AHEATEIHFARHT I IE BRI,
RandomAccessFile.getChannel ( ) 7iEA 2. R AECEHBIEAEMEE, EM4RES
— ™ socket RERIIETE; EATKIE A O @ HNEE.

3.1.2 (EHEE

PAMERE BRI A mMIE |, @i s L4 ByteBuffer X R aiE M ByteBuffer X4
SRECEE HEAT A5 50 -

K1 3-2 o KB AL AR BR T LA 218 3-3 Bk UML K. 7400 APLARIS I T

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

T o1

Inlerface interface
Readablefytelhannel WritableBytethanne

vl v (Tt BaalTer i) Feimd wwrife | Eeiuller i)

T 7

Irnzrface

Bytehanne!

K 3-3 ByteChannel 41

JHIE T LA R A Cunidirectional) =53 XA (bidirectional) o —> channel & 7] GESEEL & L
read( ) /7% '] ReadableByteChannel 4% 1, fij 75— channel 25tV S8 WritableByteChannel % 1)
St write( ) J7vE . SCBLX M O H b 2 — R ERR B ), R BEEE—NT7 1 AR . iR
—ANRFERSEIUX AN E O, A B XA, o] DS A A& i .

Kl 3-3 {78 T —~> ByteChannel 11, 1%#: 15| H1iH | ReadableByteChannel F
WritableByteChannel #1~% 1. ByteChannel 2 11 A & 352 SUHTHI API 5k, B2 —Fh R4
B H LA ARG R B 2 AN D E SR O . MRS 3, 523 ByteChannel 432 38 18 2 [H]
521 ReadableByteChannel 1 WritableByteChannel #5421, Ft LAIL IS IEIE /& WAl (1) X 2 fifh 2k
JE SUIRTEVENE (syntactic sugar) , ‘Effif3 H¥EMESS (operator) SIAF) Skl i i o G2 AR 43 58 i i)
e

KPP R T, RS E S E U Channel SEHUITE, 0] DLIE 4 Hh SEEix sz
Mo AxtT{EH java.nio.channels G riEi@EE ISR T bR UE, X ER: O %A KR
W51 H7 . AR AR fEs s m e — R B 3-2 sl 1 Ak R B 5T file A socket @IE M E T, ok RIE—
A file 5 socket JEIE AL LA =M H . MIEE XM ET S, X EME 2 file A1 socket ifiE

X G XA ) o XX T sockets A& ml@, [ROAEAT—EEB XM, AiExT files #72&n] @l
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PATENE, — A RT CLEEAS R B i DAAS [F] AL BR $T FF . A FilelnputStream X (1)
getChannel( )77 ¥E3R B FileChannel i G Rz, AN W D7 B A B2 KRB J AR 1), A
FileChannel 523 ByteChannel #21 . 7EIXFE— M@ 1E LA write( ) 7772430 B R SR A
NonWritableChannelException 5%, X4 FilelnputStream X} % it /& LA read-only FIALBRTT T304

HERE—AMEFE 110 ARkSS HiBiE =L (channel instance) E‘Jﬁ“bm%ﬁﬁi\%i‘%ﬂ@ 1/0 AR 55 1Y
#ﬁ@ﬁ,ﬂﬁ XIRTEE, —ANERF PR Channel SeiI R AEHEAT 5805, BIAE %5241 B R
(IR REA write() 7. FE Tk, FRFF 075 SEAT I 2 N T T IF 1, SR 24— AR 2 1/0
AR 25 AR SOV 4R

// 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 AR JEZ SO RO T el B X, I S T REAS SR VR read ()8R write() /7
%o

ByteChannel ] read() F1 write( )/ i 4#i ] ByteBuffer X RAE NS H. WA LR B CAL S
FHH, AR M X D E R R N E . 9)%#!25‘]@%&“&%55%%?%1‘@lﬂ%ﬁ%ﬁ‘]
HIFe . W KT 7R, L2 X n] AR BB 28 451838 I N EaRh Wikt oy gk sl At 4. izt
FEEZ T H 3224 X 1 hasRemaining( )77 741R [F] False {H. ] 3-1 o T 4nfa] )\ —-N 118 &
B2 5 — M EiE

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.

*
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* @author Ron Hitchens (ron@ronsoft.com)
*/
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( )
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buffer.compact( );
}
// 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 IE 2 [8) & il Hodhs

MEIE AT LLLABHZE (blocking) EZAEFHZE (nonblocking) #ixtizy. ARPHZER @B KA S
LA PR FEARIR o 1SR IIRAE B A LRI SE R, B AR [l — A5 R AR IATATAT A E . HATH

K (stream-oriented) [JEIE, 1 sockets Al pipes 74 e F AR FH ZE M 0
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M 3-2 AT LLEH, socket iBiE M SelectableChannel 5| HiTiiisk. M SelectableChannel 5| Hifi
RIIZEAT DLMISCHF AT 26 ) 4% (readiness selectio) [k 4 (Selectors) —iEeffifH. #IEPHZE
/O FHigk P a3 4 Aok vl MBS R 7RI 2 B85 1/0 (multiplexed 1/0) o EFEF1 2 8% &2 FHHAE
FIUEF P LTS . KT ERK sockets B TAEBHZER A 14015 2 7E 3.5 TRl K.

3.1.3 XHidEE

SSMX AR, HEEAREFEERMER . —MTIFREIERAR S —MEE 110 AR5 HI%s EIE R
FFERZER MRS . BEIERHR, BMERS TR, RREERAEER AR

package java.nio.channels;
public interface Channel
{

public boolean isOpen( );

public void close( ) throws I0Exception;

iﬂﬂﬂLi.El‘Jclose()?‘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( ) A& r= AT #/E, R sriiRE,

Al LA isOpen( )73‘/25!@)” RIEE I RCR S . Bk B] true 8, A ZmiE DUER . 40
Rzl false fH, WA ZBECKE, AREFHHAMH . ST 75 28 E AL T I BCRSE N
AIPRIIRAE, e, 55 #2x 33 ClosedChannelException 57

EGIN T — L 5 5CHRF WA R IHAT N, R —/MEiESEZI InterruptibleChannel #11 (&
JWL]EI 3-2) , ERAT AU TRE SONME: ISR — DA — ANl BB ZE I BRI b i (el i
F1ZHE BHZE LR AR interrupt( ) 77 73— DN AR RN, IR A ZBIE O, X PHZE LR Rt &
74—~ ClosedByInterruptException 54

AL, RIn—NEFR ] interrupt status #1% B I HAZZFE B U In) —MliE, A @EiEs
SEEIWE S, [EIE P AR F Y ClosedBylnterruptException 545 . Z8FEM interrupt status 7£ £8F2 1K)
interrupt( ) J7 LA IS S E . FRATTAT LS AT isinterrupted( )RR AN ZRFE 24 HT Y interrupt
status. 4HTZFER interrupt status B LLE I H #2510 Thread.interrupted( ) /57415 B

" 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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AN ELEAE Channels FARIRAG R F2 [FI7E Selectors EARAR A I 2L IR

Vo HIESRMIMIE, MEHEMAZ. Rk, mRELFTE Selector LAk
\Jé ARAS 4 R T, & 1Y interrupt status 287 B . BN R AEEEE Ui I —A>

Channel, MZHEIE WM. KT iEFEa (Selectors) HATAEHPYE it

W

AN R ARHRLE L 1 LR FE G R Wi 6 B TE, XA RRMIT S F#5 %] 7. A E2Z NI
ZRRTATRT A P IR BT R . IR, ARETE AT IHRAE R G0 b — E0M AT S AL B
170 BAFR—ATTRER) . “fEAHT & L3Rt € REIEAT A" X — R FEC T2 110 BAF b Wt
SRR PHIRIE X — W IR R . IXANEEI N AT, DR R 3 I i3 — /N 2R 4k v gt &
A LSRG HIEIE . java.nio sl FH AT Jyskk R A E R SRR S 80 R 5,
ZIN BT 1O XK & R M ILSER 1 Xt i@t (robustness) iR FH (1) — M4 LK AL
.

AT F R 38 S TT LA SR P . SEBI InterruptibleChannel 2 11 38 36 7T LZE AR ] i gk 5%
W, BPEEA — N BH ZE (N R FRAE S50 8 B —A 110 BRAETER. S — M@ IE OGRS, ARHR
FEZIBIE TG LR ol e B8 I 20 81— AsynchronousCloseException 5 » & W IE B #
KIAIFFHATEATH

—JFHAH NIO J5A IDKL.4.0 4 JLA 5 FHIF A 3 e B S 5 25 1 b A
SR . I RTREE 14,0 SR B, 78 140 AR, X
@ PRI E— AN /O B 0 L Pt B o 20t ol 5 — R P
M STt VS R (A AR . DR B 7E B PR IS AT B 455
M

ANSEL InterruptibleChannel 2 1 138
8o XL VR K I AN 23 BH ZE R R H &

writer 2845, (W 3.7

PR T AN HEAT R 2 A I AR SI B A A R P 3

:‘L%i:_‘
MEIE, 0 IH ARG A A 2R B BAN RE ST W S

3.2 Scatter/Gather

MBS | — M ARy Scatter/Gather 2L ThAE (AN AR 9% & 1/0) . Scatter/Gather
MRS (S0 14117 , BRIBESANEMX S —NE R 1/O #E. X
T—A write BAETI S, B2 N UAZ P X7 HE (FRA gather) VR @ A%k . 2np
XA B HEA TR B & IX Fh gather [RIRES) GBS EATHEALLRET)) o 1% gather i 2 BBt 4T L4
LR X I A AR ELS R, HAE AR B HT AR — /MR P X . XFT read #4ETI 5, M
TS SEE A BE SHUT BB RO scatter) B2 NEMRIX, KRR ZE b X IEH B 42 1018 Y 4
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I B G X ) B K S RN AR 58

KEFINAIENE RS H S H A& 110 (native vectored 1/0) o 4184 —MiliiE Figsk—4
Scatter/Gather #AERT, 123 3K 2 B PEIE 24 (10 A H ) A ok B R B 2 i X . X —MEK
(R3dEAE, DR A Bl G T 22 b X 42 DURT R S8R . Scatter/Gather 3 1% {4 i} BL %11 ByteBuffers LA
A 110 FREU R MERE 3

¥ scatter/gather £z ¥ N2 3-3 (1) UML 28 E i a] LIS 21 3-4. FTHFRIDHEAR T scatter /&
WA FE SRR, DA K gather J& i) 3L T 5 BR R 2 1)«

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

imerface
(Channg
+hnien i fpen
+void those
nler|ae interface
RradatieBpdelhanmel Wit ablefivle (hamme
+int rend Byietuffer dir) -+t wrde ByreBuer s
inlerlae imerlaoe inlerface
ScatteringByteChanmel Bytehannel (et
+Hong resd {ByreBufier) dets, (ntodffet, bt lengith) iy it (Bt T e, bt affser, int femgr)
iy mad (Bprebufien) decl g it (Hyrelufter( i

& 3-4 Scatter/Gather 2 1
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M EBEETLUER], XA ARSI T PR CAZE i X FEBVE A S B . Rk, &FRT
VRERIRAL T —FhAT offset M1 length Z8HIER . iEIRAISE M — T EREH LRSI, &£
T HE AR F, AR E channel &2 —ANF 48 715 B0 S RF 1 U T socket L

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

int bytesRead = channel.read (buffers);

—H read()/7#:iE[Fl, bytesRead Wi T4 48, header 25/ DKL & AT 10 M MIEIE L
B 5 45T body 8 X U 40,4 B ROk 38 N5, S £ E Bl LKA scatter B3 A7 AN IX
. X CAIER T OSERGIT body ZZmf XA T IEAE Z845) , A4 KFH 2 flip
DR HE A 0t o AR A B . FERRUXFE R+, FRATRTRE A 2= 23025 flip iX 1> header 221X
T PAgxt get 1977 RBEHL TS 108 ARG 75 2% Fh header 7-B%; ANid body 28 [X 4% flip FEA&i6 3
—/NMEIE R write( ) 775 L, ARJETEIEE ERIER . Filan:

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, FATAT LA —> gather BER 2 A Gert X BERA &R A & . A
gz X, FATAT DMER XA S 20405 £ —A> socket 3B IE TR IE 0

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);

PA_EACHS A 33845 write( ) 757% 1) buffers FE51FT 51 FH 12201 X gather #cdfs, 85145 1814
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KIET BIL 134T

K 3-5 4tk 1> gather S, Kda NZE X FE51 51 FH AR 2200 X gather JF452H & ity
HIEE R IER 7.

Fositiar  Limit
y-# Starsky and Hutch
Fosirion Limit
channel .write (buffers); ' '
g Years and years ago.
f Position Lifwair

ey

" i b Four score lesurs leaping

.%_alr.‘o.n Limit
5'-~--I- SnoW White and the seven dwarves

el 3-5 — M T IAZEPIX ) gather A

K 3-6 #iiik T —A> scatter BEHRA(E. AIBIEALHR K EIEE scatter BP0 X, MKITIAAR A
ZerhIX CNZZIIX [ position ALFF 4G E] limit 445D o 1X BRI position F1 limit {82 SLHAE I
B2 AT

Position  Limit
1234 Mascore eet ey
Pasitian Liwit

channel, read (buffers};
and seven &

Position  Limit § | i

S S

Four i

Position T :
billgimicros years ago. a mMonopo i

B 3-6 — M T PUANE PR X [ scatter B2HRE

i offset Al length S A ) read() A1 write( )77 A3 45 FoA T AT LA FH 223 (X [ 51) B 14
X X offset (IR DO IR, TR faEdER) offset. X B length 2
HAr B M Z M X . 2200, B IRATE — N TocE M fiveBuffers [5%, BEC4H
WA IS T A, RS S A B =AU X A 2

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

A3 2015, Scatter/Gather 2 — /MRHR K TR ERFERITHRIE RGUR R
e R ECE B 2 AR 2 AT (bucket) BREKEANR OB X S G F B — N8R X
R ANERIISGI, FOERIE RS = AR SRR TAE 1o e 1 Ok B Re sh it (1
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LA, ot fe 7 2nf X35 DA 7w g S . KA SR . BEAR AR i 1R A
A | FORAL s, AR A GRS NG XFEIISI I, SR X St i LLBAS ]
77 2OoRALE 1. B 3-2 IREFHIARRE T IX— £

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);
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fos.close( );

// 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
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// non-Latin characters), then flip the loaded buffer so it"s ready
// to be drained
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);
}

191 3-2 UL gather 5 #ffREE A 2 G X 10K

T HESEEL Marketing 2R . AR R BAT AR X, {HA2 gather S /E RN BB LEFRAT
A E A T 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 HREZZ M iHe W, i A s i @iE # a2 . R
HARAT, AFBRATRSHE SCHEIE (socket BIEKGAE F—1iFi8) o MK 3-7 ATLUR L,
FileChannel 25 1] LASZHLH FH A read, write DL scatter/gather #24F, [RINFE 4R 4L TR 24 T X
PERET 75 XLV VR 2 AR AT AR SO, AN HA I 1 mT e 2w AR efdd
DLLEFRA TR AE o B AT 43 LA 8
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SCAREIE SRR ZE, FUARESE TARPHZE . IURIRIE REAA =24 A7 AT
i, A AHELAL /O #AEREIRIR D . WIS SU R — MM & iR 228, ANjd E R Z AR 32
o IV /O HFERHZETE XS T 1 1m) SCAF I ERAE IR T 2 K 3, 32 B SO 110 A5 AN (3]
PR R 6T SO 110, wess k2 AE T 5725 110 (asynchronous 1/0) , "B fLF—NEFE AT LA
MIAE RGuE R — DB EZA 1O FAEM AL E X AR TE R AR SRR 2 5 2B e
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BALE 3.1.1 Tih 22, FileChannelxf R AGEE A . —FileChannel sz X fg 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 LU H 288 0 GOk F H 5 KR FileChannel APL T
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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

RIS H L T FileChannel 2851 NFET API J7i% . BITA X S8 7548 T A H
java.io.IOException 5%, ANt EA) FFARIELLSIH

AR ZHOEE R, HREHAFE, FileChannel #i222i{# i 4<Hh 1/0 IlR%5 . FileChannel 284«
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B, M getChannel( ) /7 vEFRE I SEBRXT G2 — AN HART-38 (subclass) [—AN3E£41
Cinstance) , 1% TR gEfl FAHARAD R SLILLA b AP J7 i 1) — e al 4236 .

FileChannel %} G /& k8% 4> (thread-safe) ). Z/NEEFERT LATE R —ANSL9) b3k Ui 7 v
A Gl RATR R &, A I AERTA RERIERS 2 2 &R (multithreaded) . SN @ IE {7 B B 5200
SCPE RN E B LR Csingle-threaded) o AT —ANERFE CLAAE PUAT 2 M 36 17 B 500
PER/NIIHRAE 82 A S AT SRR 2 — R S5 . FERAT W2 2 B2 A R
GRSt RGN .

Al K2 K0 110 AHSCHIZE—FE, FileChannel f&— ™St Java KEFUMLAME— A BT R R -
FileChannel ZEERIE [ —> Java REAUHL L 1T SEGIE SRS SCAFROALIE 22 — 20, (B 72 Java
FEAUHL AN AN BEXT i H e 42 ) e R A PR R AR it HE Ok . 8 3d —> FileChannel 41175 21 38N SCA IR
Al — AR AR Java BEREE BIZSCAF AL T BE— 2, BT REA — Bl 2N HEREAGEE )
FHR AT I TS S BGR TR ERERE RGN (8D X RG. RS, Mg TEAR Java
HEAUML_E /T FileChannel X G XS AN SO I 7 TR AT A Java BERE AR FRIXHZ SCH
Va2 — 2.

3.3.1 iGEIscE

£/~ FileChannel %t R #[E— N SCHRBR ST (file descriptor) A —XF—i5< %, AL _ETH 51 H
API i S TES f S X POSIX (RIS AHIRAE R 1) FRENIIRAE RS0 LI T SCH 110 R0
FH BB AR A R AR T o BHWVFAISAAE, AN WL suspect ¢ “HIEE417 ) #pAE T
kT . AR tERE R 7 _ LAt AP 77k java. io B9 RandomAccessFile J5 (1) 751 1 AH
BAZAL T AJ B, RandomAccessFile ZRER LR FIAE M RN A . fEBIEH I AT, RIS
PR #S /2 @d RandomAccessFile 8117712k LB . FileChannel BABLEIFE ) 110 k%, HILE
(1) API H ARt 2 AR AR LA .

NTETF R, 3% 3-1%H T FileChannel. RandomAccessFile F1 POSIX 1/O system calls =3 7
T3 ERIRE R K 2R

% 3-1File 1/0 API H8&
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 F T HAR ST H 77 GEICEIZ LT 7E# T LAd Y java.io.IOException 3

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)

A2 SRR 75—+, A FileChannel #5A — >4 “file position” M. 1X /> position {E
RSE SCHE R — AR B R B ORI e B . WIXAN A, FileChannel 8 [R] 22 i X AR 25481,
F H MappedByteBuffer 2158411 7] LAl id ByteBuffer AP K5 Ia] U5l (AT & 4E ) T () 255
T RREIX— AD .

AT AT AP B rh B B, A WA Uposition( )77k, 55 —Ff, ANHZE, 6
A S tapositioni . IR [ A —AMKCHERY (long) , o SCAFh i 4T T4 b .

B MIEEU position( ) 7iEH AN long (KHEAY) S E51KEIE ) position 13 B NTE E1H .
U R 220K B TE position B A— AN i 2§51 java.lang.lllegal ArgumentException 5%, il A PA
2 position B FIHE H SCHE R, IXFE 2T position B A B B T A S KN BRAITER
position ¥ B A H 241 SCF KN SEBL T —A read( ) 7925, A44SR Bl — NS (end-of-file)
s AT I SEEL ) — S wrrite( ) 77 VETI 22 51 E SO K LA NS AT, BARIT RERIT
SEIL— AN write( ) FF FT g T 2 B — AN SO A (file hole, & LSRR AT A? 7)o

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 FAZ SRR BRI 18, P 2R E 2 0™ AR AN 5 A = 1) o e ST A 1)
B2 FH) 5,000,021 AT, ORI F L0 H R WIAEZ S FIZAT strings d7 4,
EREEAEU A HlER U RN ME R 2 50 8¢ 100MB, 75 7 16 1 4 AL 4 25 A1 46
AR 413652 A BT 75 B () 2 R AR T Rl AR 4k (RTE A BUE, (H2 5381 365 K13y
.

FileChannel 7 & (position) & MK JZ P SCHREIRFTERAF, 1% position [F]i 4% 4 AyidiE 51 H
SRECRIE SR S . Xk R — AR 5%t position (5 5 AT LLE 5B — ARG E F):

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( ));

RANTF 2 IX K get() A put( ) vk, 4714 read()Ek write( ) 7 7kAE 4R, S position 2
HaNHH. Wi position (A 2] 7 SR R/ANPHE OO R/NE AT L size( ) 77351 D, read()
TESIRE =AM R FAE (-1 o "2, ARTEMPXRE, R write( ) /7726 position
AR B S SO R/NE, OS2 R DU S N 75 .

FIRERLT b X, A position ZEAIL X0 read( )T write( ) J7idk. X Flgant T X
[ 7 VEAE IR [FME I AN 2 248 22 /i 1 SCAY positions  FF8IE PR TC 75 BEHT,  IRIb4a Xt (e f s my
RESHMARCE, #/EER CLEBERIAMAN ., BbrE, ZARFETT LI AV in) [ —AS S0
MASAHE AT X2 F AR HEE SRR (atomic) , FHAKEE A 2 W R ArdE
IR o

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 SR B2 A position HEAT —ANEXTHAGAE,  size( ) %2R El—A> end-of-file. £
H SR/ position B A— N AR wrrite( )2 T EUOCHE RN LA G IEERE S ANRIHT 5. U AL
T2 i end-of-file 437 B FUHTAN NN 775 G2 4A A B 2 18] X 3 75 IME AN 2 £ FileChannel 2645 7€,
MRTERZHUIE N T RIEE S RFEME Lo BURTHERGM (80 XHRGKM, XlfEs
SEAE S AN

2T B> — AN SO size B, truncate( ) 7 i SR BT 2 (38T size {82 AME BT $idiE .
WISHATY size KT size, 8 HUHT size MIFTH TV AR MM TH M 55 W0 SRALALIRIHT size (H KT 8L
ET AT B size {H, ZSCHEASPAES . EXFHEFIEG T, truncate( )# = AERIER : UM
position 2% & B A P IKIHT size {H .

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)

A e S AP force( ). %0715 URIETE SR AR 42 B 2 RS DGR B B A )
A b BT IR R Gl o G A HE AT R T A S SR A s itk g . R force() 7722
SR BT A A3 e BT L R R 2D 2 A

RS F— DA RS, A4 — B force()J7iEiR E], B Al {RAIE MO IE # B (8 k-
G force()) B AECAIN ST B ) A B s LW BN BIRESE . 0 T 0B i 45
(transaction) AbFENUL, X — AW HER), v DLLRIUESIE e BT SR E . A0, R
ST =AM RS, WINFS b, A AARRRLRUFAF B & 00— € Re R0 B K ALE it 2%
(permanent storage) I, [ Java BEUINLAGEMMIRAE RSO R G RESL IR A . WAL FE
FFAE TG 2R G it i 2 R i e e ik, Se R IR — MBI NEIE RS (30 ARG
[F) B 87 T W] DA

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 ET SR AEEM . 4 force( ) 7EML % False [H R e 7123 0] i R 75 B [ o Hos (0
Mo REHIEET, FDIOEIEEREIERGEAT RS —IRESMUKE 10 el . —2REEHSF
AbFEFE Y T eI IS CE AR A force( )77 VI AN B R TC B0 BB KRR R s VR RE SR T, (RIS A
SPGB A e A

3.3.2 XHHiE

7£ IDK 1.4 WA Z Hi, Java I/O HAES A R LSO A8l e (file locking) , SRANIX—HFPELE AT
IRRIE . BRZHIMAREERG WA 7 CHH8UE ThRg, 17 B3 IDK 1.4 MiUA R AR Java 4ifs A
AR DAE RSO (file lock) o TEARRF 2 HAthIE Java #2 /70, SCHF8E BAFICH EZ ., AR,
BAEAMR CAIBTZ A5 G SRR — AN KR F M Z A Java AAF R U5 i i AR A
18,
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PAMEE —F e s], 81 (ock) AILLZIL=EH) (shared) Bl 511 (exclusive) o AiHH
AR SCAFE R AR KRR AU MR E RGUSEI. FFIEFTE MHRE KRGS R GER SR
SEE B W T IBEEAR SRR, S — AN SR A B AR A BT SR . X T AR
UEAERAVE R P B B e R . 28N, AU AR S B0 2 BRAT AL IR 1-7 T B 4% reader i
o R RERBRET, EHRORE TR EE RGOS RERSCHBUEIT N, BORIXE ™ H
EALLR R g o

FAh, FHAEFTE G # LR — N7 AOR ST A SR8 E . EARINERE RS b, HELER
—MEERGMAR SRS b, SOHEBUE RIE S AT ZE R . — S8 E KRG IR ELY 5 8E
(advisory locking) , —&{V Mt 541 (exclusive locks) , T Le4/F R 48] At W At #T F2 it .
& PIZ e 3 RO T BN R e SR BB, RUNIX R B2 A . (HR WA T R A R Gl e
PATBUE BRI L. i, WS ATA I BTESR EIPER) (mandatory) T AS A B BE IR SR A
BLRITE, BATIER—4E RS AR 7 o] 22 B .

£ 2% FileChannel SEILA)SCAFUE AR ) — AN B EE RIS : B A0S B SCA T AN T ml 2k
T, XEWE AHBAE I THIILF — G Java KESNL_L )2 MR AR T ) -

R —ANERREAERA SO E3RAG T — A0S 8L AR5 58 AR — S BT T A R A
RAZSCAF B, AR A “ANRRERTE R 2ttt . (HInRIX A LIS ATEE AR 1 Java KE 1D
PlE, A% —ALRERBIE, OB A E RGO RGO I H WP 2 A
PMARLRES EFIPL. BUER S NSO, AR5 AN SO A AR B TE eI .

BSOSO RER, TANE SEIE R JAME I BOR AR SNBBERE, ThAS 2 H
YL —A> Java REAUHL_EAILRE

SCAFEUE AEAEERR GO _EARSCAT DT IR, BUAnAE 3 AR P LA 2 18] s R B A A I 7 £
AR RS T M 2 A Java AEHIIE VT, ETTRER Lt A O BRI BT T
Fo WML, WP (REJEHSATIER) ATaeR — M EaEmiks.

BUEALBATRAE T 530 5 A <1 FileChannel AP1 J5i:

public abstract class FileChannel
extends AbstractChannel

implements ByteChannel, GatheringByteChannel, ScatteringByteChannel

// This is a partial APl listing
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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)

KIRIBAVS BT S HOL R lock( ) J57% BRAESCAF AR IX I E RIS 1. A A 22401 Lock( )
J5 13445 B U PO BRI E X R U6 position LR BUE XK size. =A% shared %
NSRRI AR L (SEE RN true) RS T (S8UE N false) . EHE—IE=
B, SO DL R AU IRET SO, T SR S B )RR S AR . 4, 4L position
i size ZHIMEA R & EL.

B2 DXV FEIAS— 38 BRI SRR size (HUAN, BURT LAY FEANIMTRE SO R . PRIk, 34T
A LS AT 5 N EE DO EUE, AT AT DABUE — M AR SRS N AR X, Ee s
Ja—ANFATLAMR X3 A0SR 2 S5 SO BITA AR I8, 84 08 0 SR T A DR 1 X3 5T
PEAR T o MBM, WREBUE 7 SCHF IR — SR IXIE,  ORJE ORI ) 1 A B Xk, 2 8 i
RSO N AR AN 2 32 B I SO B TR

A BB AT I R look( )77 T — FR7E BN SOP SR B 7, B X T
CHEAFINR TR . TSN T

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

WIS IS R B SRR A R0, 84 lock() ik 2 FHZE, B Z45F5 Hi T F B R . B
WIS AL TS TS N1, ZEAEAT Jy 2 ki SO CGRIRATE 3.1.3 Firh il b)) 4%
il anFEIE R A — DRI, % BT AR E I 72 42— AsynchronousCloseException
o ARUNZE T AR B GEL A ER interrupt() 7772, EREERIF T AE A
FileLocklInterruptionException 3% . WIEHRAEIF lock( ) /7L ZEFEY interrupt status LA B E, 1B
2=72/t FileLockInterruptionException 5 .

£ L) API FIZR A PS4 08 tryLock()IIJ7i%, BT lock( )7k AR ZE AR AR . XA
tryLock( )T lock( )7 AR IR PR T, AN S SR3i SR A BAS BE S IR IR U 23R [3]— A nul L,

AT LAIE 2, lock( )FH tryLock( ) 777234 [Bl—/> FileLock X§ 5. LR 58 %1 FileLock API:
public abstract class FilelLock

{
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public final FileChannel channel( )

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;

FileLock 2833 — Mg B SCE X I8 . FileLock X% 1 FileChannel 6178 3 H & & SSBE R AR
SE R s . fEnT LB A channel ()77 7R B — > lock X % DL B A B WA 8 1 1) 2
o

— FileLock %t & 812 2 JG Bl %L, RIS release( )5 EEA i FH B e it S I 18 188 4k 56 A B
Java FEAHLIC AR A2 0. FefiTnT L@ P8 isvalid( ) AR 2R 5 3R AR — B 2k . — Ml
(A 2 P e BEAE BT TR o3, A e i HAd @ E——A & (position)  JEFEIK/N (size) Fid
1 Cexclusivity) ——7ERIEER BRI gRGE, AS2 & 18] 1 2 2g

fmT LI R A isShared( ) 75 2RI — M LUA B 2 32 (IR0 1. A SRR A
RGO REA SR ZY, B A1ZI7 4 S 0E ik 0] False {8,  RIE S A Bl n 4% 88 1) S 801
7& true. BRI 2B T, TR B BT LA R IEAS 21 T 4 Rl I AR 2
FileLock X S LifE 2 4211y, 2 AT IR AV i — BT R

e, T LLEIE I overlaps( ) /2K 2 i) — A FileLock X 2 M3 5 — M8 [ SCARIX ek
B o WAL AT DR A BT A R B2 1 5 — AN BRI X 38, (region of interest) A Y. Aid
B iR [A1{E /2 False AN RECRIE Bt — E REAE A EE 1) X3 3R — A8, R0 Java KEAUML B3
fibth 7 B AR T RE AT X E A — A AT . S tryLock( ) 7 VERIA
R,

JUE—A FileLock X G2 5HEAREE 1) FileChannel SEBISCELN, EATRRNBE L E -
JESCAFRIRH), TAE SIEIE SRR . B, AR 2 — MUS T RS 1E, RS S5
PR B JEE . /N O BE SO DA S B 1) . — BRI SRE 1 — AN SR8, iR BE )
FEIETE E DR AU, 15 55 R IOX Al HERE (8 RS T i A 2 2K

FileLock lock = FfileChannel.lock( )
try {

<perform read/write/whatever on channel>
} catch (10Exception) [

<handle unexpected exception>
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} finally {

lock.release( )

%1 3-3 HRHFARHS A FSL A s2 B T reader SERE, M0 BUSEEL T writer JERE, K] 1-7 A1 1-8

Xt R

/N writer FIPEANELHE 22 1 readers FF4h, FRATRE T ASE R 42 ) 22 B

package com.
import java.
import java.
import java.
import java.

import java.

HI T8 SRR A Java BFESCHR, 10K fR s r 2 M 0. S —

ronsoft.books.nio.channels;
nio.ByteBuffer;

nio. IntBuffer;
nio.channels._FileChannel;
nio.channels._FilelLock;

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
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boolean writer = false;

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);
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}

lock.release( );
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

whille (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 (C'\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 EARHS BB 2 T R T4 A try/cateh/Final ly KBS, EEE S
(1 SR ARE H 1 AN LK 4 B

3.4 ANTFRRGTCH

HH FileChannel 83526t T — A48 map( )73, %53 0T DASE— AT 1 SO FI— /N Reik
57U ByteBuffer Z [AJE . — /N EFLA AP (E—Frh O IA90 T 414 02 PAF B SO DL EAT]
e [FE BN AL HD) .« 7 FileChannel 3 I map() /7754 61 @ —AN R A% S S 0 RE S A7
s Cvirtual memory mapping) 78 AR B R HUL P A7 25 (8] 715 2% — 1~ MappedByteBuffer X7 % (2 i,
1-6) .

H map( ) /77%1R 71 (] MappedByteBuffer X %147 ATE L HT R — M T AFEMZEHX, H
ANz BRI TC AR ARG B — AN SO A get( )77 ik IR ST iR B, it
B S Az S AT N A, RIEAE B S 2 5 S A — N MR T 1B ok e ST
S B BB [ R O O B B N A8 56— FE . AR, X BIUR 1 22 i X S —
A put( )& HEHREAL E A SO (BRBEHZ S EE SRR, JF B SIS SO F1Z S0 F 1
At 15 5 A2 T LI

I AR LRI DT 1) — A SO LU A R A S S S 2, B2 PO B TE A AR A
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e FUNANTZMIm R A, IS REFERT A, HEERNZ, BIERSREMNETLLE)
ZAFAAF L (memory page) . IXEETUHEH REGNIEREAN, BT IS VHFE Java 2 SIL N A7 HE
(memory heap) -

—H—AWAETREARAER ONEEEE EAF3ER) Bt RE LA S A IO RE {3k B2 7 e U 10 1T AN 7
SR R Gu RO . AR 52 5| DL A 75 45025 5| FH BCE BT (0 A 1) R T 25 R Ak
SCAFRERI A RS LI 32 2t AR 22 o AP SRR 45 & 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 HAEBRATRE — T WT (5 A A7

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

ATUER], A map( )7k e @ — AN SO . B %0H mode, position Al size. 2
% position fl size [A] lock( ) FiEMX AN SHE —FER (ERTIPENTFH AR o AT
BB — 4~ MappedByteBuffer SKARE— AN SO AT REASFIE . B, MU 100 £ 299 (4
299 A E MY, ATLMER N A AR

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

G0 R HE A SOOI A -

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

5 SO FELRAS—FF, RS SCOF ARV AN R SR R SRR R /N e S R TR SR — Nl Y
SCAFRNEIT SO R DAVE EE RS 1R RIS % size 4L IE HI{E 2
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Integer .MAX_VALUE, U R/NPMESIZIKZEE T 2.1GB. RIS SR B2 — A R sz g,
map( ) /7 4 SRIXFE T HOR 2 H0E 0L N #Hl i — 4> 10Exception 4, FUNEE I SCHEA
R IB . ZAT AR Z R8BSO IR AT At — 3. e S % 3.3.1 1.

FileChannel 255 ST AR MBI 3 &, Hogf F — AN 2 S ieas i RS 748 ke X
X, X E 2 FileChannel P XHT— AR Cinner class) MIEES 7B BT LAE
Y ER ARG AT 2R, AN mT DM A — AN A S IR R e .

[ 5 R SO AR AL, SCAF S AT DL T 5 i R e i) o R P A S B X
MapMode .READ_ONLY £l MapMode .READ_WRITE & IR BRI, A 1387 7 SRS 1) et
RBEIE 2 SRS ORI R SCA o 17 SR R BRSSO 32 45U F map( ) 77 FileChannel XJ 42 ()5 7]
FCBR PR 1o 0 SR TE 2 LR SR AURSTIT T #4077 5k MapMode . READ_WRITE #ixX, JE4
map( ) J5 E2H H—4> NonWritableChannelException 5% U1 S AE — AN BEA A PR 38 i sk
MapMode .READ_ONLY &t #ixt, HE4 K74 NonReadableChannelException 5% . Aid7E LA
read/write AR +T 388 1%k —> MapMode .READ_ONLY it 412 f ¥4 f). MappedByteBuffer
X G AT AR AT LLd % e R isReadOnly( ) 72k A £ .

=Pzl MapMode . PRIVATE R EARE — N ERf#5 DL (copy-on-write) FIBRLGS . X EARE
@i put( ) AT IS SR 2 3 380 A — AN IR DR HoZs DU s
MappedByteBuffer ST LAE 2. iZ3d FEA 200 i JZ SCEHAT AT & 0k, T H— HLZ% 0w X g it AR 3%
W SEBhE (garbage collected) , FRELAE Ao Tk, A S H5 DUIRIBLG BT LA 1k 62 SO A5
o, Az L read/write BUPR SKFT IS4 L ST MapMode . PRIVATE Wi, HAG XA, iR Bl
MappedByteBuffer %f %A Be R VFHEFH put( ) 7715

R VX —H ARG W PIRAE RS, DAE— NGRSy — AR I R 40 k2 ]
(virtual address spaces) . 14 F5 iy #% DUn] DL So VP ACHEFR A @b R e 2 9 A7 U B BB A T () — s
PR BB AT . TEACIRE — SO 2 A B I A A F 3 4R, X FRERERIERGN X
£ o B £ 4 MappedByteBuffer % G I H. 454~ Wi 45 & MapMode . PRIVATE £
3, AR STAF I 23 N 258 0T ARG T A s =

W FE{E ] MapMode . PRIVATE BEHUEAN 2 3 BUE IS i X T AN B o HoAth 7 200k ST AR pir i)
1B W SO XS A& 2 /E A FH MapMode . PRIVATE R ZErR X i #8RE e R, BRaEiZ
Gerh X Q2B T A LR — A X RS — S iR Y, ARSI R ST T
o BE—NGRE I X LR put()7VER, 250 T I, 285 B ugi 2 R H 3
2P Db e B BT RN DT BARSEEIL, AN 38 3 AR e AR J2 ST 2 G ) DL TR/ — R
BER G b DB SO FEA TUBUHAB TS, B AR T2 S RSN SO A AL B AR . — B
NGRS BARME U, 2 R %48 DU, IF HA R A 22 o IX B BB 2 2 191
3-5 ARSI RE 71X —1T .
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EROZERER] T A unmap( ) 7. WEUEU, — AU — B2 R RRA A, B
MappedByteBuffer X} G it LA SR SNE v 1k o B —FEf) S, WU Z2 X 35 46 E 282
ITAIEIE o % HIAHCER ) FileChannel AR, AT EFE82 b XM R 5 A 2B it
5o NIO BT ITATTZ By AMBGXAFE )t 58 A2 PR A 24 5GP I TE I B R R A 2 5| S 22 A I R, TR %2
A i) @ N o B AR ) R, 0 SR S 7R TE — N BRI BRI I, AT TR A e
FH (phantom references, 2 i, java.lang.ref.PhantomReference) F1—4> cleanup Zf%. ANidH FEE
(R 22 TP A

MemoryMappedBuffer EL$% 5 B E T SRR SO o U SRIBURA RO SCIF AR 50 BB
P AR EIT N CHRBMRRAT R T3 RGNS R SE) . MemoryMappedBuffer
A7 88 RN, AT e P AR SO R R B PR IR o ARG, G SRR A AN SO N A T, TR
LG X IR 7 B R N R A T RETCVE T 1), HREIR [AIR E SCHEIE B I R & 7 4. 5T
WA AF BRI O S AR ] 52 A 2GR BRA N B BERE P AIX — 5, TE 55 /N DX

FTE 1] MappedByteBuffer X G # & B, XEMEEA1 S H I WAZE2 R4 T Java BRI
EHEZ AN GF HTREA S EAE Java ERINLEINAE S, AN X B T 1E R 4R B I A7
LUDIN

[X°4 MappedByteBuffers t 2 ByteBuffers, Jifr Lg% 4 %14 SocketChannel 2 28183 ) read( )ak
write( ) LA S501% S8 45 1l it S 70 SO BRMAE I B5F 1) SC AR BB -« WRE R 45 & scatter/gather, S
AN AFGE I DX WL SO A 2 TR A R SRS 5 1o 1 3-4 st 2 DAtk 7 U5 HTTP [BIR;
(90 3.4.1 FTHCKEFIAR — & S B 2 300 B8 M\ At 360 108 TS ECHSHE 1) 5 A 25 g =X

F)PAENIE, BATCE RS T WL e X R AL o XA A e, X et 2 s S &%
). A MappedByteBuffer i & ST JLANE A 1 7%

public abstract class MappedByteBuffer

extends ByteBuffer

{
// This is a partial API listing
public final MappedByteBuffer load( )
public final boolean isLoaded( )
public final MappedByteBuffer force( )
¥

BN A AR B A AFH 2 5, SO B8 3 A 2 D AR B R A A (XL
RTBRIERGD o ZIERERLITIF A0 SRRgOERL, e — PRI, ik
B S5 ] LU IX AN ISR Vs ) SO EE . X T U g2 X, R UL A7 R SR AR 1 ) 7 ok
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FESCAF AR R X B B e ok o XS DU BB A I R 7 e A ], DR SO a1 B )
A7 7 B IR IR VT 1] JEtedy T, T B AR E T A DR St A A7 ASE B e /N 2
MIXYTIAIEIR o QERSCAF AT WA H AR, AR A B UG D B AU U7 1] — 2k T A7 R 22
X —FET .

load( )77 2 N U ME & S ENAE . IEWBRAESE — BRI, — AN 22
XN SISO R A o ER AR R R GE NI R UL A7 1 2R 4 AT DURRAE 75 2885
SCAF A RLIX B B B WA . DR AE N AE T BOE L SR IE R TT2 5 I SEPr W AF 2518, I HAEEAT
WLt RAM INf 285t H SRl e A ) HeA A A7 T

FE— ST gt X B load( ) ik &2 — MU s iR, BUVE S SECRERTUAA
(page-in) , FARECERRUR T SO P X SE PR Ko SRTT, load( )7k [ AN E FRAIE ST
P e AW NAE, XM TIERITUImIA A (demand paging) 23N F kL B4 H AL R &
A TZESE, RERREE: R XIFRSE AT Java EIUNLAAE, ok Java BESUHLAY
17, BIRCEER LI AR S . 1E NV load() 75V, BRTRES REUEAS B IHIME K. %07
V2 AR AR R AN BB, DA i 2 1 U7 1) 3 B mT LU T RE R BR

X T AR BRI F-S2A 15 1] (near-realtime access) FIFE/F, MRV T EHtE TN, HAED
fE, PREDIEAIMIE W IENAE, ANEER, ZERESA TN . WA T 285K
ERHRZ 2R, XEHFR P V2R A % Java AL SIK . IDK 1.4 1) NIO JHXA
PRA—ANET LI T [ E B N AE B APL, R SRR R G SRR

T RZHFET, Felasd AR FEAFIS) (event-driven) MIFEFMI S, AIRATINESL
PRVEFE TR A RN o 7R SERRVT 0B 23 W DU RS A& A ik £ . LHRAE RGURYE 75 2R 11
N TUR M ANV 0] (1 DU AN T3 BN AR [T AN e B ST AR B, AR S S kb 110 3
A BIERZCEH - MNERMAEEIRS T, Sk eoRE &5 stk TAEE !

AT LLiE L A isLoaded( ) /7 iKW — ARG ISR T S AW EENAF 1. IRIZT ik
e true B, ACAMR MR B 2P IX AT A REIRAR D BUE IRA A IEIR . AL, X2 ARE
TRAERT. [FREH, R0 False fEIFAS— 2 RRE DT R G b DO R 18 BE 1230 IR e e 3E N
7. isLoaded( ) /7VARTIR BHE R e — 7R, T RIRISERRI PR RT IRE B RGBT R
GBI PESE N FR, A BT R 2R 4 S DURPIRES AN FT RE

L THARHS FR A B i — A 73 force( ) [F] FileChannel 271 i [\ 42 J72 4L (2, 3.3.1 1)
127 12 o RS 22 b X R OO FH BIK ARG At L. 24 MappedByteBuffer X %k 58T
— AN, %R S8 MappedByteBuffer.force( )i 3F FileChannel.force( ), [KJyidiE %t % m] fE
AN 42 30 T e R v XA B SO AR 4 B B 2. MappedByteBuffer 55 AN B 35 SC A4 7o B0 R 3% 10—
—ICHRE SR S RN E R . TR, AR R AR FRIFE R0 MappedByteBuffer.force( ) /5

%, IEW'E4 Xt FileChannel.force( ) A 52, {EiXHE (ZH.33.171) .
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R L L MapMode .READ_ONLY & MAP_MODE . PRIVATE R T, H5-4 W H force()
TIERARATAE R, BN A 2 F ok 7 2R B b (R IRt 2 A H AL D .

% 3-4 &R 1 AT S X an il 7] scatter/gather &5& 43 o

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) {
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System.err.println (“"Usage: filename™);

return;
}
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 contentlLength

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 [0] = ByteBuffer.wrap (bytes (HTTP_404_HDR));

gather [2] = buf;

contentLength = msg.length( );

contentType = "text/plain”;

¥
StringBuffer sb = new StringBuffer( );

sb.append (“'Content-Length: " + contentLength);

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( );
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// All the buffers have been prepared; write "em out
whille (out.write (gather) > 0) {
// Empty body; loop until all buffers are empty
}
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'™));

1) 3-4 1 WSS SR gathering B#1ERRE HTTP HIE

il 3-5 1 RE T P A S I A2 B HLARCR T, B ARRS AR T S R DU W] TS
] (page-oriented) (). 47£{# /] MAP_MODE . PRIVATE #i = 6% ) MappedByteBuffer x4 I
VR put( )77 51 K B, Bas AR — AN SR DU HE Do SR A FAA 48 DUANS S Bl A 3 T
o, 1T HAF L X G52 S 1 AT SR DTSR LU MR o SR, X T Bl S S A G Al IX 3 ) B e 2
Al LAE B

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)
*/
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public class MapFile

{
public static void main (String [] argv)

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 0

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

// filesystem 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
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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);
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 = 0;

int limit = buffer_.limit( );

for (int i = 0; i < limit; i++) {

char c = (char) buffer.get (i);
if (c == "\u0000") {
nulls++;
continue;
}
if (nulls = 0) {
System.out.print ("|[" + nulls
+ " nulls]|™);
nulls = 0;
}
System.out.print (c);

}
System.out.printin (""');

1 3-5 = RSB AF S S2 i X

DSt Tl iy Ak E

Begin
R/0: "This is the file content]|[8168 nulls]|This is more file content”
R/W: "This is the file content]|[8168 nulls]|This is more file content”

COW: *This is the file content][8168 nulls]|This is more file content”
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Change to COW
R/0: "This is
R/W: *This is
COW: "This is

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

buffer

the file content]|[8168
the file content|[8168
Cow file content]|[8168

buffer

t R/W le content]|[8168
t R/W le content]|[8168
CoOw file content]|[8168

Write on channel

R/0: "Channel
R/W: "Channel
COW: "This is

Second change
R/0: “Channel
R/W: *=Channel
COW: "This is

Second change
R/0: = R/W2 1
R/W: = R/W2 1
COW: "This is

write le content]|[8168
write le content]|[8168

Cow file content]|[8168

to COW buffer
write le content]|[8168
write le content]|[8168

Cow file content]|[8168

to R/W buffer
write le content]|[8168
write le content]|[8168

Cow file content]|[8168

3.4.1 Channel-to-Channel {&%

1T 280 T BN ML BRSO R AL W S 5 — Mz B, FileChannel 287500 1 — 25404k

JriEREE Rz AL A AR -

public abstract class FileChannel

extends AbstractChannel

nulls]|This is more file content”
nulls]|This is more file content”

nulls]|This is more file content”

nulls]|Th R/W more file content”
nulls]|Th R/W more file content”

nulls]|Th R/W more file content”

nulls]|Th R/W moChannel write t*
nulls]|Th R/W moChannel write t*

nulls]|Th R/W moChannel write t*

nulls]|Th R/W moChannel write t*
nulls]|Th R/W moChannel write t*
nulls]|Th R/W moChann COW2 te t*

nulls]|Th R/W moChannel R/W2 t*
nulls]|Th R/W moChannel R/W2 t*
nulls]|Th R/W moChann COW2 te t*

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,
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long position, long count)

transferTo( )1 transferFrom( ) /7% o Vi — /MBI 22 XOEH R 7y — /Ml A f 2w —A4
rf R 2 i XORAL K . R FileChannel 286 XN 51k, Ilﬁtchannelto channel {4 il i

— Wil FileChannel. #E/NRETE socket JBIE 2 ] H L HiddE, ANt socket 3@ iE SL I
WritabIeByteChanneI il ReadableByteChannel #2171, Kl ST P 25 7] LA transferTo( VT AR s
—> socket JHiE, B¢ 0] LLA transferFrom( ) 52K 2 —> socket i i B H2 R — AN S0
i

B @B A2 B0 5 34 FileChannel JCIC position B . 15 3R I & 4k A
position ZHURERMEITE, EH 7 HEAET count ZHUNE. LM &M 74t
R A, TTRE TS SR 1A H

N?%ﬁﬁ%%ﬁ%*Ai#%UmmﬂdﬁﬁiﬁHMmﬁthn+cmmt%@k?i#
(1) size 1, fEfiofE KR EZ L. UL B & — AN EFH ZER NN socket JBiE, T4
ékﬁMﬂ(%quw)mTZE%ﬁ%ﬂ%%E,ﬁﬂﬁ%%ﬁ&ﬂ(m@mem)EW%ﬁ
A REAN 2 R AT AR *Uﬂ@ﬁ?MmmHmoﬁ%-m%%ﬁat%%%gAFm%mm
HHCERNA R, Matefirkit R4t mARIE src & — AN EBHZE socket i, HA AT
AbFBABI R B A S CrTRESCA SR o TSR aer e, FHZER
socket th Al FESPAT I A4, XHEURTHIERS . V2@ L2 R At e T4 st g b C A 1
B T A S A R SR I A B A % 4F

oAb, EICE: W SRAERIE R R A, X VA T RS Y java.io.IOException S o

Channel-to-channel &% /& 7] AR, RE5 R TE IR EEAE R BT UEA M SRR I (5, SEl
BEAE R G 0T DAL I8 F P 28 (AL s 50 T AT BB e L4 . o T RENEE L, X&e—
MNERKHEE (06 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).
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* Created April 2002
* @author Ron Hitchens (ron@ronsoft.com)
*/

public class ChannelTransfer

{
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( );
¥
}
3
51l 3-6 i 1 A A% FrdEAT SO SS
3.5 Socket B8

BUELEFRATIOR 22 S BN 2% B 17 (KA IE S . Socket B IEA 5 SCAFIEIE A [ AIHFAE o

Wi socket JHIE ] LUZATARPH ZER A TF HAE W IE R X MERE AT ABGE KAE (A 2%

W5 e AR R AR BRI ARG PE A R g . AN FE R, H kA AEA socket %
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AN ERRER L E T, Wi 7B RR LR K BT SO HUEIT . S BB NIO 2§, —
ANBUUAN AT DL B R A T 196 3) socket iE4% T IF B A G IR H B W e A MERe i 2k .

M 3-9 "] 50, 46 socket iE

MiE2k (DatagramChannel.

SocketChannel Fl

ServerSocketChannel) #5217 T java.nio.channels.spi [ AbstractSelectableChannel 5]
HT K. X EBRE AT ELH—A Selector XJ G K147 socket 1@3E (147 2644 HIEFE (readiness
selection) . EHEMEZEREH 110 AEFE = Fitit.

Interiace
Champel

-Hhedaave i Gpen )
i e ()

‘i

interlae intertace interface
: il (oot Bradablefytrthanne
t [Svoiddose +int read (EpteBurier dst) it wite (ytefluffer sl

v nin.chanmals spi Abstractinéermuptible hannel interace
+winid chonsa {)
+bocean i Dpen i)
?

SelectatleChimmel |_nneﬁ|;f:!:er : inferiace
+ Sl tov Provider privider ) +harmg ned i eri) ahiby, et offaed, ind e} : ; Hovig il |, -l"_\rr_-,. vt alfetd, (ot Jevrull)
+mt i [ Ferf] stz Pz | Hong ke i !
+Mq‘dm~:??:umﬁﬂ il e . L e
+Selectionkiey by (elector sal] ﬂ. & ﬂ- ﬂ
v Selecripniey raginer (eleotion sef it ogs, et arm) . H f
+ielexlionkKey negister [Sebtor wil int ops) H H H H

oot fiocking (1
+kgat Mockinglogk [)

+StectobieChananed mofoareitachg ook Mook}

T

Jova.még.channels i AbstractSeleciable (hammel

+ielectorPrvider provider ()
+hanlean isRegistered ()
+ialectiontiey keyFor {Selector sa}

+|:-C-}|erliﬂ|l:l.‘klrl;ll:l
+ilbject Blodkinglock )

+‘Sel-'vt1mhvrm;|slvr|5dvclmn sel, intops, Object atth

+ialectableChannal configureBlocking (boolean block)

Ak:

1 i

ServerSocket(hanmel

DatagramCramned

Socket(hanmel

+hapsertacketChannel open )
-+irit valid Dgr )

AV ST Sk (1
+hervrtianos aoepr )

+Datagram{Fannel open (
+ink vald {ps ()
+{hindgrasb el Jo0ke [
+tolean isovmected [
+{hategran e connac (SocketAddres emote)
& htergramhuvmel donnsy)
# Sorckelddedaresd receive [vlediuifer dud
&ind fewa (reuler s, Socketdddeeis fanger)
wint reod | Btelutier dir)

Tovegy e [Pt fe T s, it ofTset, it fengtfy)
#long read [ByteBuller[] dits)
+intwrite (Bpteduffersrg)
+lovwig weite | Etedurifen] arcs, ot offser it femani
+long write (ByteBuffer sms)

+herrerhocketChanme| open |
+herreriacke it hane| open sodeetid dres remote)
int wadid O [

+Somhed e ()

Fholenn inlonedied {)

+xlian ionedioaPanding ()

ol movinel [Secketdebdrens romote)
+ioadron findifConmect]

+int reod {Bytefiufier dst

g read | evf] dits, inf edoat, dat engdhi)
+lomeg read {ByieButizr]] dsts)

-+intwite (Eytefuffer i)

e | ] sris, it offiest, int lenpth
+m write [EyteBuffier] srs) "

P 3-9 socket JBIE R Z IR
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iH7E = DatagramChannel 1 SocketChannel 2L SCELAIS T g A2 FT ServerSocketChannel
AN, ServerSocketChannel 1t 35 s I 4% A 142 R 25 () SocketChannel %%, A& AL
A o

FERATREARS 18 5F— M socket JHIEHT, %N T fi# socket £ socket JHIE 2 [A] 1)K & AT &
WA EIE, EiER—MER /0 IS FE IR S IZRS L H TR A socket TTE, EA
2= F RS 5 2 X N A socket dE B ) socket B AP, T java.net F A TEER] socket i
TE AR AT AR K 2 B R AT .

43 socket iEiE 2 (DatagramChannel. SocketChannel £ ServerSocketChannel) £ #i Sz 45 4k i
FR =B — AN socket X 5. IXEEERATPTAERIKH Java.net 1125 (Socket. ServerSocket
A1 DatagramSocket) , ‘EATCZEHE T H LLIRAIEE . %45 socket R LLE LI socket( ) 77k M —AS
EIE FIRE AN, X =A java.net KIEHA getChannel( ) 7%,

BIREE socket i (7F java.nio.channels fr) #54G —/ICE java. net socket Xf
%, HIFAEFTE I socket #iAA — AN KRECAIEIE . I RIEAES T (LS alg T —4
Socket X1 %, ‘ERiASA KEER SocketChannel J1 H'E i) getChannel( ) J5 4 & & & 5] null I,

Socket JHIE ZR P EAELS %55 socket X % . U AL IHIE IR R AFAELLT-E B 1 socket 77k, B
LA TN TS A R AT O R8I 2R X AN 7 VA R

3.5.1 EFHERN

Socket HIE ] LATEIEFHZEAR 0 g AT . IXANBRIE A TR S A H R 3 Y. 445 Java socket
(I RH ZE 1 5T B 2 2 Java R e e B E B4 2 — . JEFHZE 110 RIF 2 E 0. e
MR LA

B —A socket JHiE B TAEFH AN, BATEMKFERT A socket JHIE M AFBEHK:
SelectableChannel. T THI 77 755 A& o< 118 18 f) P ZEAE A«

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( );
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public abstract Object blockingLock( );

B Z%AFERE (readiness selection) & —Ffa] DL KA @& FIMLAI, %200 ] DA B
BRI PAT —A HIREAE, iesls . JEFLZE /O Fnl k& S MER, AhIERE ”*EE[SE%
FER ) API AL EELE SelectableChannel #8252 & UK. SelectableChannel ()94 API K57E 45
MU & it

TEE B E R Bl iE i P ZE AR R IR T R, H LA configureBlocking() 774 RP ], %
HSEE N true W NPHZER R, S3UE N False (AW NIEPHIER R . B, SLIX AR 4
a LLEt A isBlocking () 5 V25K H B A socket il TE X Hif Ak T MR AR =

SocketChannel sc = SocketChannel.open( );

sc.configureBlocking (false); // nonblocking

if (! sc.isBlocking()) {

doSomething (cs);

I 55 5% S R4S 22 05 2 2% RE B A1 P ZE socket i, PONEAME RN & PR 2 socket HIEAZ 1T
Bhe HA, 5w — U LA AERH ZER N socket JHIE AT st Ab i, Filtn, (EBIARRH%E
socket JIH, GUI A AT LAEVET MK I H IR 440 5 — A B MRS A 21k . EIRZ R
. ARPHZERR AR

/R, FRATH S 75 1k socket 88 (1 PH ZERL B E 2. API g — A bIockmgLock()?i
%, EONESIRE AN RS BRI G5 o IR BRI G 8 T S LG o AR T A SR A R
A A T GBI 26 AR B T8 O R P ZE R o R I R 2P 1Y Java Z5 B3R ET) bT
7] T FRAAE 3.3 A4 lock() 775D o AT R E AT ACHS () S8 73 I socket e 1 (1) P ZE A5
AL DL R AE AR AR LR R AT H T 27 A SO B FERE AR U, xS v 2 AR 7 [

Socket socket = null;
Object lockObj = serverChannel .blockingLock( );
// 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( );
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serverChannel .configureBlocking (false);
socket = serverChannel .accept( );
serverChannel .configureBlocking (prevState);

}

// lock is now released, mode is allowed to change

if (socket '= null) {

doSomethingWithTheSocket (socket);

3.5.2 ServerSocketChannel

1EFRATI M B T8 B 1) ServerSocketChannel S FT46% socket IS8 LR 2
ServerSocketChannel [¢]52 % API:

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&-T I8 IE 1) socket Wilr#%. ‘& [FIFA TR java.net.ServerSocket
PATHHIFIEE AT S, A esbm 7@iEE X, FtgesEIEH NN ET.

FHE A open() L) J i8I & —/N K ServerSocketChannel X4, #5 43R [n] [A]— > K45 5E 1
java.net.ServerSocket JHXIEIE . 1Z%%)45 ServerSocket 1] DL i 7E & [71 /) ServerSocketChannel i
Fi socket( ) 775K 3KEL . {EA ServerSocketChannel [ &5 {4 il 2 1) ServerSocket i G 44 fftii 18 5
. XL socket FELIF) Socketimpl BEIRIIEIE . JEIEASBE M BE 10 FE = 1 socket X 441

T ServerSocketChannel ¢ bind( ) /7%, RtA 2 B H X251 socket £ & k452 3] —
AN DAIT GG W W 54 . FeAT 119 2450 B % 4% ServerSocket [ AP SEARYE 75 24 B HAth () socket %
i,

ServerSocketChannel ssc = ServerSocketChannel .open( );
ServerSocket serverSocket = ssc.socket( );

// Listen on port 1234
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serverSocket.bind (new InetSocketAddress (1234));

6] (% 2544 java.net.ServerSocket —#¥, ServerSocketChannel t145 accept()Jji%. — B &A%
T —7 ServerSocketChannel Jf:F X} 45 socket 285€ 1 &, SRJ5 &k n] LA A —A~ B A accept( ).
RIS FEAE ServerSocket i F accept() ik, B4 E & [RMEATH AR ServerSocket I —HF 1)
TR Bl ZEH IR A — java.net.Socket XJ 5. Ul IEFAE ServerSocketChannel i ] accept( )
771253 9] SocketChannel ZEARY 6 5, ik I RAEE/EIEFH AL A FigtT. RRRAGCEH
— AN E A (security manager) ,  PMOUE R 7 U R BB AT AR (1) 22 R 2

WER DVAEFH ZER A, MG e NEHRAESE 71T, ServerSocketChannel.accept( )23 37.Rl ik
[ nul o TR IR 25 B2 1 AN B 28 (1 6 0SB0 T T Za v F BRG0P mgE 1kt DR e A5
FISEI . FRATTAT DA — AN IR B8 LB R M — 1 ServerSocketChannel X} 4 LA SEBUEEH2 2IA R H
AR ThEE. B 3-7 R T Wil — N ERHZE accept( ) JriE:

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( );
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ssc.socket( ).bind (new InetSocketAddress (port));
ssc.configureBlocking (false);
whille (true) {
System.out.println ("Waiting for connections');
SocketChannel sc = ssc.accept( );
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( );

1 3-7 1diFH ServerSocketChannel f¥J3EFH %& accept( )75

AT 81 055732 validOps( )R i FE % B RG . 6 TIhHEas, AR ITh
T LAVELHI 1 3 B2 A 43 ) validOps( ) /7%

3.5.3 SocketChannel
FTRIIT 442 2] SocketChannel, ‘& &8 F 5 £ i socket & 25:

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

public final int validOps( )

Socket 1 SocketChannel 35 35¢ it il A I Z8EERE, AT 250 5F 5 Z 1) TCP/IP
W2 14z . SocketChannel #7375 7= B < 2 (7] — AN W T AR 2% 2 e 4 . ELBERERLT, B4 ReUR R
BE It H R VR R kR . (WFT ServerSocketChannel, H1F# & 5] validOps( ) 7%, &
AT 78 565 DU 35 4G 2 Sk AR 23R4T 18 . A readiwrite J7 ik B R A, VEIBIES % 3.1.2
o)

451 SocketChannel i % G i 45 [l — M4 421 java.net.Socket X 5 Hi B . #4451 open( )77
1] LB — N HT SocketChannel XF 5%, T8 il 1) SocketChannel i | socket( ) 772 fg iR 7]
BATEERR) Socket XF % ; #E£1% Socket [ i ] getChannel() 77 2 gk 9] & 41 34 SocketChannel.

3. BB Socket X G AN 4Bk SocketChannel X%, BEAIHI

é HIREES SocketChannel X R AR 2= 61l d — N X251 Socket X4, it REA Y,
getChannel( )77 7% Rk Al null L,

HreIE Y SocketChannel B LT FFA12 ARIERHE N . 7E— N AREHLN SocketChannel Xf %R F 243K —
A 110 #E 2 S 2 NotYetConnectedException 74 « FATT AT LAIE I 7EiE & _F B #A H connect( ) /7%
BRI R Socket X5 E A connect( )R 1% socket i@iE % . — H—A> socket 1#iE # 1%

B, R RRREBRS BRI . AT LS R A /R B isConnected( ) 77 v SRR S A
SocketChannel 4 fif & 15 2+ .

25— FhHF InetSocketAddress ZHUE 20 open( )& EIR [8] 2 BT AT ERE S 775 . X BARIY

SocketChannel socketChannel =

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

ST T X B

SocketChannel socketChannel = SocketChannel.open( );

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

I SR st A AL 42 7 kAT e —— @I /E X 45 Socket %R A connect( ) 7775, Atk
G IR SCREH] T Itk AR R AT BRI R ] AR ORFFIHZE . n Rk B i /2
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1B EEA connect( ) /77 R &R T HaEiE AL T FH A (BRIAEZY) , AR RS br
.

7t SocketChannel b33 —F connect( ) 7747 LLiEIE TR Il (timeout) {E, 4 connect()77
VAAEERH ZE A5 4 AT SocketChannel #2154z & R KR bk 3 82 HAZ BRI (8]
. WMFIREE R true, BEHZER LRI T (LTE‘E%ZH@HEI EHD ¢ IR
37, connect( )74k Al False H I R4k sl R g .

THI I 1 socket FENTEBRRAS TR B — @ IR, TP REIEE: R G2 [ AT A6 1 BA
HEALAE L socket BT 7R FPIRAS(E B . BEERIT B & 2 2T FE R G SRR FERT o fRanBEA
SocketChannel 2477 1E H— AN & 7%EHz, isConnectPending( ) /7B 2 iR [A] true 1H.

W finishConnect( ) /723K 56 G FE s Z 7 AT A IHE AR o] LhZe A AT WA o (R anfE—
A EBRZERE R ) SocketChannel % _E i finishConnect( ) /715, ¥ Al GE L FHIE 2 —:

® connect( )7V AR . 4% 4 NoConnectionPendingException 57 ¥

® EFEE NIRRT, MR At a#iAKAE, finishConnect( )/7i2:4x 7RI 5]
false f&.

o 7EARPHZERI T A H connect( ) 7% J5, SocketChannel LA b)45elal 1 BHZERE . B4 fn i
AR, LI 2E B RER@E L ER, finishConnect( )77V i 21k 7] true
15

® {EWIVKIAA] connect( )EdR G — XA finishConnect( )2 )&, HEBEE IR CL M. WA
SocketChannel X4 [ P EB0R 25K 4 887 31 CLIEBSIRAS, finishConnect( ) /744 IR [F] true
{E, #&J5 SocketChannel X %k AT L FH AL H A 1 -

® LA E@ . Watra#iA kA, finishConnect() /74 iR Al true fH.

B IE AL T A ERE SRR (connection- pendmg) RASRF, % H AT LU finishConnect( )«
isConnectPending( )&% isConnected( ) /772, — HIEH LIS FERLIN5E A, isConnected( )#iR [F] true
fH.

InetSocketAddress addr = new InetSocketAddress (host, port);
SocketChannel sc = SocketChannel.open( );
sc.configureBlocking (false);
sc.connect (addr);
whille ( ! sc.finishConnect( )) {
doSomethingElse( );
¥
doSomethingWithChannel (sc);

sc.close( );
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1] 3-8 J& — B F RS B e A0 RE R 1 ] FHAXAG
package com.ronsoft.books.nio.channels;
import java.nio.channels.SocketChannel;
import java.net. InetSocketAddress;
/**
* Demonstrate asynchronous connection of a SocketChannel.
* @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
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R 2R T B M, B4 TR U A finishConnect( ) /712243 7 A — AN 1 24 (4K 25 1) 57t 3 LA
i PR . I AR R S B O P IS AN RE O B B A A

SIERAN IR T PALAT AT AT BAXS —ANIEE AT 5 W00 O A2 e AT S R r ) W T i AL PR
o RPUE SR, FRATRE 1 R 20 o] A5 P L B8Rt G AT R W A2 7 D JE i S 2 R BT R

&

Socket HHIE A LE L A1 TR U7 1) G 75 45l 5 SR DR Ble U il i) 22 SRR, AN IAT Ao i
15 RAH — DB — DN SERAEEBT . 1510, sockets T PRI ARG FAH). EATH
PAGRAIE A IE ) 749 AR IRy A B VE A 4E R 7 0 . FEAD RO AS T RELS — 1> socket B T
20 > R NCRR R T read () 5 VAR AR 7 E R 3 AN, IR 17 Db AR R
HFREAER, k2 AN E 2R = 5N socket R [R]— 28— AN F i ik %

connect( )1 finishConnect( ) 7752 ELAHFEG ), FF H R B H A — AN EAE IS T, (BTiEms
W AR 2E, R R IRFRZER N . R MIEE N IEH 58 M BORRER 2 — M el 5 #1E
FEHANEE FPHZE, 15 isConnected( ) 7 il — NSRS

3.5.4 DatagramChannel

I J5 —™ socket i#i# /& DatagramChannel. 1E%1 SocketChannel % & Socket,
ServerSocketChannel X . ServerSocket, 4—-> DatagramChannel %} % A —/N KRB K]
DatagramSocket X} 4. Aid i fy A ARG “DatagramSocketChannel” 1547 s 24,
PRI E R T #7951 “ DatagramChannel” 44 %%

1E 41 SocketChannel L1 ZER: S 1A R B (4l TCP/IP) |, DatagramChannel TI540L 63, 5 ] )
TEIERML (41 UDP/IP) -

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

B DatagramChannel fi#5 =R 1 23 HoAth socket 3EIE & —FERT: A RS open( ) 72K B
—ANErefsl. % DatagramChannel 28 —/N A LSS 18 H socket( )77 3K B H %545 DatagramSocket
Xf 4. DatagramChannel Xt % BER] LA7e MRS 85 (MEWr ) LA 2% o CRIEE) o« WRE
A BB B I TE T 5T T, S A A 0 Se A SR B — i etk S B GRE
DatagramChannel [@45 & — > #if) DatagramSocket #At4 X i), # & Z4E X145 socket K % _FH)
API SZILH -

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

socket.bind (new InetSocketAddress (portNumber));

DatagramChannel & JCiE# 1 . SN EIEIR (datagram) #B2— N EOESHSLE, MaEEd
(17 B Rk B AR A A i A 5 4 fr o 5T R0 A R YD socket AS[H],  DatagramChannel 7] LU
1K B AR AR S AR R B Ak, [FAE, DatagramChannel Xt 4t a] AR (AT 2 ik i Bz
Bl B BNE BRI S A ST ERBMAERER QRN .

—/NRYPE 1) DatagramChannel 5B L. 29— KJZE socket i BIEERT, —NBhASER
[Py 5 e M ECLR T o B EAT B SR IE JCIBR (1 3 1 B 1 B —AMREE B (b R v] B J 22
e HAEIE) o AMSEELESYE, FrA KAENAHES A DatagramChannel FiHE
Civoig 15 o KRR ¥ DatagramChannel 7] DAZEHUR %45 € 13 F 6L, 8% 2k B i IEE 2
AR I —AM0 . C40E FEE IR IS EATATER e 1N - (wellknown port) 6L, dE
(RS2 B A % BRSO B send () Al receiive () 7R EL -

public abstract class DatagramChannel

extends AbstractSelectableChannel
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implements ByteChannel, ScatteringByteChannel, GatheringByteChannel

{
// This is a partial APl listing
public abstract SocketAddress receive (ByteBuffer dst)
throws I10Exception;
public abstract int send (ByteBuffer src, SocketAddress target)
¥

receive( ) 77N T YR N B R 0 0 B8 4 amy 52 ) 21 145 4 () ByteBuffer AR 3Fik [5]—
SocketAddress X % LAFE H B SRk o Sl Ak T RHZEREE,  receive( ) 1T BE TG PR AL AR AR B2 A £
Bk, WHRAEBHZERI, 3 T R 2R B nul B, G 560 p (0 200 H 2 [X R 7K
TRV, 2 BRI R 5T

A S SE ALK ByteBuffer B 205 TR 2 2 [0 R AF TR IEAE RN R B 2.
BAPIATEH TS b E 5

Vi H send( )2 K i%45 & ByteBuffer Xt 51N 2 245 7€ SocketAddress X 5 itk i) B A il A1 oy
[, AZETEE M 4T position FFUGEIAR AL . 4k DatagramChannel X 54 T-BHZEA S, 1
FH 8 1] e 2 IRHR BB BRI M AR\ S1 . G IEiE 2 IR ZE ), R BME B4 R TP X 1)
FHH, Ea 07 o REEHEIRE N EAEAT (all-or-nothing) AT . WIERAEHIASEA
R AR (B R AR BN AR, A2 WA A R IE .

IR 2238 T 2 s, AR send( Bk receive( )it 224 H 43 #) checkConnect( )5 1%
#B xR CASRAIE B itk BRAEEIE AT SERRES (KT ERSITRED .

THER, BRI AR SR EAA 1, ENIAR B ORI . send( )7 ikIR B HEE
EHFARRESRIRENE T H (0, DUCEREHRIRGORTIINBIA I 2% = AL 4B S o Bk, At
T2 P P SCRT RERS Bm TR AR R P BT, LUK MIAS REAE SR 1L 1,500 D17 2 A B L. S R4
IR LEAOR, 2 A7 AEAR D R F e (R RS, Bl g 1 A i A R B R IR . 4%
IR EEEIRAE A R S R SR, BICERE AR . (B2, WAy — MR A RELIY
Bk, WA BRI ET

DatagramChannel 5 —> connect( ) /7%

public abstract class DatagramChannel
extends AbstractSelectableChannel

implements ByteChannel, ScatteringByteChannel, GatheringByteChannel
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// This is a partial APl listing

public abstract DatagramChannel connect (SocketAddress remote)
throws I10Exception;

public abstract boolean isConnected( );

public abstract DatagramChannel disconnect( ) throws I0Exception;

DatagramChannel %+ %354 socket fIEHEE UAE T X1 socket FIEREE L. AHE, ¥
YRR 5 B ) W 7 SR FTEL . % DatagramChannel & T COEREFPIRAS T LUER: T e fr “i
F67 Bk 2 AT AT H At Y5k R B g BE . X RARE BN, BOAARRE RO L
WL 2 EFE T, MG T RS kBl . AT SR J5 25 30 A0 i R o

4 DatagramChannel T4z}, f8FH RIFER R, AR LURE LRI 46 % 45 connect( )77
AR E R CAAMAT Al . 35— e XA 7 2 5 80— SecurityException 7 .

BATAT LLE S i A SocketAddress X % i connect( ) /72 K& — > DatagramChannel, i%
SocketAddress %} % f#iif T DatagramChannel S FEXT Ak bt . Wik O 28 T — /N2 A H 8,
Wae ol TR E. 25, SR send/receive B i AN A ZEME T, KK AL ENTA
Ho Aty bk 160 R A2 A FRVE I

Ol 2 KR M s — R — % il iR 55 45 B, A UDP 3d v B30 S B
Wk BN S R AR — G RS 2 AT 218 1 Ay B AT ] A SRR b B A . K B )
DatagramChannel SE4 & T COZE2RES AT DB BT H ST (BENA R EXN M7 24
A FIGIBRR E IR L. RSS2 ol R th AR BLX AR, A F5 BN % iR — 4
DatagramChannel X % .

ANETFU socket, R socket FITCIRAS R AT LR FE R G AT SR @R . %
FRLbRER, KA HREE RV P A RRSE S . TR R, DatagramChannel |
WA B finishConnect( ) /7¥2: . FRATTRT LA A isConnected( ) 77 72 Rl it — AN $i s ik i 1 1%
RS

AN[A)T SocketChannel (AZiid+: | A H I H A feiEE—IR) , DatagramChannel %} % 1] AT
BB AT BT R . RRRERER AT DA — AN [F] i AE bt . A F disconnect( ) AT
DAFCELEIE, DMET ROk A 2 e (RO 23 BT o VT s Rk i 50 sl
EEE B L i bk |

4 —~ DatagramChannel 4t T CUEBRRASH, A& ERKE A P24 B bk my B B2 Y Hh

2 ORI . X PR DatagramChannel CLZEH2R AT LA H & B read( )1 write( ) /7%, B35
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scatter/gather J& =X ()13 5 K 2H & B/ 4 (0 R B4 -

public abstract class DatagramChannel
extends AbstractSelectableChannel

implements ByteChannel, ScatteringByteChannel, GatheringByteChannel

{
// 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;
}

read( )7V RIS 7T BRI IE A T ERE AL TR X AN IR EHE T e “07
write( )77 IR BHME R send( ) 77— 8 B ARBIEKZM X R F G, EakkE “0”
R Tl A TR ZE AT S B IRA B RIE ) o HIEIE AR CIERRRAS I read()Ek
write( )72, #4774 NotYetConnectedException 7% o

Ao E AN [F] TR socket. BT EATIIIA T AT SE AR R R, IR socket SRR A .
K2 HM 2 B 23 socket (TCP/IP b2 — MR 1) o {Hi2, & TCPNP XAETH [ I
PSR T EAL T v (1 EL B P B Al B e b 4B iat il SO SR e P AR EORIMTAS, I B AN e is F B
BRI BERGETEZELRIMUEIRZ, I HEEEHR T DUIIR 250 072 56 B 51 -

NS T ek BEEPE R socket T AER socket FFE H :

TEHIRE A T LR 32 5 25 2k BT Fe O H8E

A “RSTEAE”  (fire and forget) TN 75 BT 15 0% AL & 75 EL 42U
HAf et E LT EE M S

TR BRI OIS A E2E (ZREET#H .

0, [ gy U I R g B 0l & T B S5 .

AR DA BRI — A B AN E TR, AR A BE B X R Ut A i i o
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1 3-9 .o~ 7 Wil ] DatagramChannel 2% sk 222 ANtk b i i) ik 45 28 .

DatagramChannel #5255 £5 1R (reply) HIRE. XFFREANR B RIE, ZEFE R R 2 [F A [A]
AT TR IR A TRE — @ BT, A Lr ] REKIE A 2 Elik . K24 Linux F1 Unix

RGEREINSEHERS T IR 5 . LB Bt — N A LR R RS 2%, @ time.nist.gov. [l KB 2

ISP Al g & TP L4, X251

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.ietfF.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)

il
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*/

public class TimeClient

{

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

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);
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}

// Receive any replies that arrive
public void getReplies( ) 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( );
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
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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;

System.out.println ("'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;

}
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remoteHosts.add (sa);

public static void main (String [] argv)

throws Exception

{
TimeClient client = new TimeClient (argv);
client.sendRequests( );
client.getReplies( );

}

1 3-9 1#i ] DatagramChannel 1] 7] il 4525 7 i

i 3-10 FHIFE T & — 4> RFC 868 I (A AR 55 2%« X BURAD [R5k E 1 3-9 HF 1% P bty () i SR I
2R i DatagramChannel & EFE 458 21— A 2N 1188 J5 FF4A I W ok B 2% 7 i 118 SR 1. 126 A) AR
S ST RS (UDP) isRk. K22 % Unix AT Linux RS3L4LMK) rdate 7 A8 F TCP Phisi%4:
F|—> RFC 868 It} [a] ik 55 .

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.
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*

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

*/

public class TimeServer

{

private static final int DEFAULT_TIME_PORT = 37;

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
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longBuffer.putLong (O,
(System.currentTimeMillis( ) /7 1000) + DIFF_1900);

this.channel.send (buffer, sa);

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");

1] 3-10 DatagramChannel B 8] il 45 %%
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package java.nio.channels;

public abstract class Pipe

{

& 3-10 Pipe 252 K &5k

public static Pipe open() throws IOException

public abstract SourceChannel source();

public abstract SinkChannel sink( );

3-11 B

ERER I,

PUEAETS
T Pipe HIRZ.
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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!

P 3-11 AEIE R XA

Pipe SEf 2 i 1/ FH AN 7 S 4001 Pipe.open() 1) /7RG . Pipe 2852 X T AN E1IE
T R ST K ﬁﬁﬁﬁ‘%’é% Pipe.SourceChannel (18 71 572 — 1t ) Al Pipe.SinkChannel (i
BRI X NEIE SR TE Pipe X 2002 i[RI # 0, 7T LUBELTE Pipe X% L4y
1A source( )R sink( )72 kB [a] o

IS, AT REEARE TE B RA H A EH . @X%Q%Mmfﬁﬁﬁﬁﬁmﬁﬁ@Lﬁ~4%
Unix &8 (#&0] LIEH SocketChannel SR&37) . Pipe H source i IE A sink i iE HE L35 1LL
java.io.PipedInputStream A1 java.io.PipedOutputStream Fr#2 it ThaE, ASid & A TR PABRAT 48 3 i
. VHVER, SinkChannel A1 SourceChannel #Hi AbstractSelectableChannel 5| H1fii >k (B DA &
M SelectableChannel 5| i3k ) , X pipe iBiE il LLE G FLe M H (S HHENE)

ETE T AR R —A> Java REIUNL N ES A4 A . SR BEINA ReR 7 sSORAE LA 2
At (ER R T8 AU ANE TR AP H R A P R RE AR e 5 8 L%%CMmd
API o ARIEZGEHETERTY, MR AR n] DA R 5 Bdi 21— 3CFF . socket B IE. LE#% 4
AL R SRS & T A P, W RJE socket dEIE b As IS M f] R ﬁﬁﬁﬂuﬁﬁiA
R ERREAE ] — A Selector R M 2 AMEIEA HOBICEREME, I il AER S & M AE R B T AR
o AL, XSt Aa P TUARE DL T R A PR U e SR AT 2 R SR

Pipes X153 —M7 2 AL A& v ARERA B GR. — N8 nillliCHE SR T DR AR ) SR 4
BIEER 57 A EIER 7 ORISR . e ] DCR IS B TEIER) “ B
IR S P RN EHE 5 L o PR o T [l AR A A B

BB T R AR B B RSB (implementation-dependent) o ME— AT {RIE K & 5 B
SinkChannel #5735 # A #2 H8 [EFE IO 7F SourceChannel 8L, 1] 3-11 128 T anfal ff F &
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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",
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"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
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2 3-2 java.nio.channels.Channels T EJ7i%IC A

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 8] —A~ reader, E¥ ML E R
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ch, CharsetDecoder dec, int T TE T IR AR SR A
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X T EIR A E Channel X % AT g2t n BEAS 25281 InterruptibleChannel #11, B {11t 7]
HEAN 2 M SelectableChannel 5| HiTfiok . BRIk, A RETCVZ0K X e ddifiE[F java.nio.channels
5 SR AR ETE R B T S . AT R ARSI . i RIS AR AR X e S, B ATE (A
R A8 ST — T 3k B R E T R

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

ERG (BUEIEERS TR AR ) ByteBuffers Il 1/0 5 &R . AT h il ib 2 0k
M-
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HLRIEELRIE

£ 3.1 T ERATA ] TIEIE RS AGRAE, BAREAE. ERET A S IEHOE A B APL T A
RATIF—AHIE DAL 58 B AT I 4 iy 5 P IE

Scatter/Gather &

£ 3.2 Firp AT 4 1 an ] A Y38 IE K scatter/gather 1/0. JREALH 1/O fE AT LAFE Z AP IX
EBEBHAT A 10 $#eAf.

XA
1E 3.3 WA 7 Z)JZ MY FileChannel 28, X /M58 K HHTIEIESE I 1 X & 2O EAE )
Vilal, DARTIX 2R Java ZmAEFF ). i Shae et G SCFBieE . WA SCF DL &
channel-to-channel %4 .

Socket #F&

16 3.5 THERATE S T JUR 2R socket JEiE . [FIH), AT T socket i iE FT 2 B A —A
B E——AFBH ZE R

¢4

£ 3.6 THEATE 71 Pipe 2K, X2 —AMEHL TR EE SIS EAL] . AR A R

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

EHINIO k5 A W2 EIE, MAERINECE2MEN] 7. AEPHFEBBHAFRS .
JEAE NIO By — N REN R . BRIRIRAT T 1 IEIE R AT 4 DU B Rt (s FTEATIoR U5 A A g 1
RGO MR55, MABAERREATIER] NIO B F — A EZAHT 7o~ &, AP W
BT R R PV 22 X A K KBTI T

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

I AR — R DI AR
——R. Van Winkle

EARFES, WAPHIRR LIS (selectors). EHFA LML FPATCAMLA PUES MRS, XM
270 110 AV RE. BURLES — F IR IRFE, SR E BN 2 o AT 145 R RS A R b [+
BHEEEZ AN 1/0 J@iE (channels). C/IC++RIESI TR AMH, FE2FEHC4A select)F poll()ix s/
POSIX (FIRSHEMEERME RS REWHTHEH 1. FdEERSEREMEMELM TR, (HX)
Java FEF UKL, MUAIEHEDIREE R DK 1.4 AMCNAATIT R T EEW TAERIRH L 5T
Java FREE R AR T KU, 2 BT AT BRI A Al RS 3X k170 #E4Y.

N T G B A e, LEFRAT B B 5 = E AR I E AR AT T . R,
A =MERIBIE AT, RSN ARERS B RE, BT MUTHREIEEERE 1
SENGE, RRBEAT RN RN E I B AN O A 1 REEE S BRI 1
RERAE AN FE(BIE)FE DL HNRA(CELRE) . ZRTRA S Ty R, mHbBE 7
IRE . X TEAFEMSE CGEE , #TE DI R, LMK E R, Ik
ot AR T (AR CPU R ER3Cyi) 4555, Jf H s aets TRy, XEes
U8 CARARICIITE SR ) R 2 B i 2 R L)

WEMEE— T A — AN R, B NS E GEiE) #HRE5—NMHPnmE nEsE. X
ANEEAE =AMER DUSCE S R CBERZ XD, BAMEEA —NMERS Gk,
selection key) , MIBHMY NN &7k, FNER - TFTHHNDN (TELE - MREZ
B E S (H O FRE N ARE) — Bk . £ —BRRE, HRE—RiERT GRH
select( )ERED , KRB N —MEERTCOLHMSE GREIEE . EARWHER, B (TE
R A MO S, (H R B A AT AT A AL HE

BIRRZF AT IEAK I, (HEHME 7 dE e & KRS AR R — MR AR R, R
ARG A A B I SOAS BB A5 B S . XM 2 JF 4k SR BE e vl T R IR A R B, e A
A A T B — A LRl P DI I gl 4 0 PR M P K R )T

MeFEas LA HIZEAR I 1 IXM AP, (A3 3RATAT DAAEHEIE b AT 4 e
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1 IR AR E Al

FRAFRHOR L, AR L, CE SRR X AHE S A2, KR —
g, PN KT =AEERER, BN RN S 528 ERE . RERA CA LN, Bx
TRIFEBEHMANE . —BETHE TS 2 A E N, AN RN e, G
SRR EENAE T .

AL NEARTTUR, SR T RN . 175 BRI B A — > B2 A W] a6 45 A0 S v o )
R R, — NRRIEE LRSS SR A SRR SIS ER L IEE. ElTHEIE
BRI IETE R T e s . ISR NME R R select( )ik, AR SR EE SR
PSR & T BOE M %L 56 2 AOEIE . S mT DASREC— DM IIEE S, T 4R 3 24 I 220l 25 )
8. s e, a] DLk R A W EIRIET A select( )RR ELRIBIAE, CAMEEH)EIE.

XIEAE 3000 SR B/ RIE S AL, WERMEHEEME B (RN BRAA T
ta.

BUE, e BRG] 4-1, JFEREHPNE— MU T @ AR I AR B 2 18] Y
WA, RORE BRI TR . 2R 7 Bos RS R RIME R 2R, BRE T #
TP A AR R L U S B S 11

MIRFERL ) Z TR A, MRt 7 Ml iE 2 S D LU I BATEAS 110 BERRE . 1
w, BAVTFET 1 SocketChannel Xt G &M IAH 2 17 H iR, 208 JA 1752 HE
ServerSocketChannel J& 54 75 B2 &

fE5 SelectableChannel BXAff FHIN, LS TIXFIRS, HXEMAEZMFERELT
fifto AR EIEANMEAE T 7L () KR E I n] LA RIS AT s 20 A 2 . R 38 nT LA AA 1
PE Z AV IE P — N LT BB AT . A PR T ST DL RE: UK R RE W] DU TARHIRAS
BB AN 2 MEMBLE RS IR Y, BeE e ] DUR A A ik R8s, BE M LA
ZJh, REAEELRTHRAERS. WREHE— T FEE B R E I % 1 9 48 [k 55 2% (web
server) (P SEEL, 5 AT LAAR 25 55 AR 21 an 4] 35 i ) FH X 22 i

B, B EARH R T AR S R B ThRE, (HSPr IR . ARFHEE BRI IR
SPATEIERIES, B8 N EREPITIRIUESS . X 5 AT R B REBHIT AR R E 2 A
R 2007, WG EPAT IR SRR, FFHABIITRE 17, SR ABURIL read( )72 AT A
PATH, RN EROLEA T 28R, TR 2 ISR 1.

R LI SRS AN BEK S 7 350 48 AR T R AR R AR (AR o B TR, B IX AR

s i B b ) o B AN IEIE A 1 DR R R AT, RS A B — N R A A B 2
126



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%F?‘?‘T 1o FIRPH—MEIEAA TR E A B R ates, HES N —RkEWoE, BIFA
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

R RN A G HEFEZ A socket [ Java fift it T S22 N EEA socket G — MR IFEIF L
FEAT LATE read( )T EHZE, EREE AT . X H Sk R PP 2E 2 FE 2 1F 1 socket HiZ s,
JEHs Java RESNLIIZAZ TR EZ 15 TIEAALE] . X P ACSREA Ry 7R AH B, B 5
A Java HEFLAS Y BT A X BE AR 1 B2 2 PR AP RESFEAT HE AR, IRAERAE SO G 1%
IR R .

FOAE R I AT BRI RGER M. 1BAE RGN — IR E E M DHRERUZ AL EE /0 TRIFE A
HAERREEANT S D F 4 7o EFARIRM TR, (615 Java fURSAENS DLl FEAE 1075
X TERIRE R R GRS PR ST

iLFATE—F java.nio.channels 9 kb3 gl 25 % £ 1045 € 12K .

4.1.1 ZHFE:E, NHEEBEEMIEEEL

WAE, B VFIEST XS Tt 5 e Fe i Java Bl R B R . LEFRATTR X 431X 63 5 1) 44 9
TREEAE U T, & 4-1 1) UML B fSEE T ER K ESLE R N E R T . EER 4-
2, REEE RIS ERE =AE M2 AP, HTHUT 2k

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 RS 7SI (AT B BT AR E A AT BRI SRR A B TE S
¥, FileChannel XMRARMEFN, BEAVEATKRAY% K SelectableChannel(JLEl 4-2).
A socket JEIEHS AL AT LR, ALHEETE (Pipe) kit

ZHFHRAEHEE. SelectableChannel w] Lg% Selector XF% b, [FH 0] LAHE & X
A BRI &, AP ERE RO . —/NEE n] AgHE M 2 2 Nk RS b, (EXTEAN RS T
= et m—x.
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EIFHE (Select ionKey)

EHFREEE TR EMBE S ENEFEROEM X R & F 8T R
SelectableChannel .register( ) REIFHRUE—DFRRZFEMRCRIIbRIC. 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

itRATEE SelectableChannel [P APl J5i%

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( );

AEBHIERFE S Z e AT RIER R R T E VI ——UET Java.nio KIZEMHEPIERK API
JHENT — A

TATCLART 7 afal L1 51 H1 1) SelecableChannel {15 = AN 712K AL B 46 A i 1
PHEERE N CHEIMERITIES % 3.5.1 /N1 o IEIETERIEM B — MRS L2 ar, SaeikENIE
FHZEREA GAiL I configureBlocking(false)) .

4-2. MEEEFEREHXRR

'! h ¢

v Y

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

P PIEFREIE ) register( ) JIE MG EIEM B — ANk £Rds b i R EE M — AL TP 2E
IRASHIEIE, register( YR AR # 1K) 111egalBlockingModeException =4 . Ib4k, i@iA
— BN, WA H B ERES . EX A M1, KAEH configureBlocking( ) /7 v 44 Pl
I 1legalBlockingModeException 74 .

JEH, BEPTEAM, WENEM O LKA SelectableChannel SEBIHiE, Kl
ClosedChannelException 4, #4777 M s AR EE .

AT T # register( )1 SelectableChannel HA 72w/, iEFRAIETH—T
Selector ] APl DABA{R AT AT DURE b M 38 A1 oG R«

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 28 E5E ST register( )J7i2:, 82N iZKEEEM B ERS E, i
AR MR GRS T —AFERENEENES . —/NGE REE ] I E 22 T —
MR R L, W H AT EAIE E e M T A Selector XF R L. ¥ register( ) il 7E
SelectableChannel LA & Selector L, XA kB KAE M. CBREI—ANERET
PIANST RIS R IR R . BB R B AR B A T G T e M B e 2 i e
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@ WEEZ ERETERAT A LR, JFE B P .

XFHERT interest CEOXERRIHERIE) G ready (CAHESRIFHIIRIE) LA RIMRRAEER
AR BANEERSEIL, B2 e H CRIEEEE. 1 register( ) A iE e IR erkiEss
F)TT;E{,\E@ MR R

FENHAESE, AV TR T IX=A KRN E 2 4075 .

4.1.2 BIIRFERE

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 TSR =A> Socket JHIE L HERS, BT EMBEXHERERE (K 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);

KA AIE T — B HEEES, RERX = N(CRAFE R )socket EIE M B L S L, 1
HBOGER A 25 AR
select( )JTAAER LA B THEIRIRZS,  ELRX LMD ) S o R E i) — AN AR B 10 #h8Hi
i) % .

WAELETRATIEE Selector [ API 45 :

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( );

}

Selector % 2l AHEASTLT] ik open( VRIEBILI . HEFE2SAN 1518 18 5L (stream)
HEFERIEEA 110 X R Bl DR @ EA T T 1438 . 28771k open( )IA] SPI & HiiEK, it BRI
(¥} SelectorProvider *f$3REL—NF B s, @ H— N HE LK SelectorProvider
X% 1) openSelector( )ik —A> Selector SZf & v 47 . 4 AT LUl A provider( )77
ER R E HIEAS SelectorProvider Xf 4k iid4s 1) Selector Sifil. REHAEM T, BATFENR
L SPL AT open( )T EEROIEEH ) Selector X% . FEABLE AT EATHI S WS I
T, EAIASHELER S B S S5 HIEIER SPI AL,

B T4 Select FE2N 1/0 X GUHAT A FITE RV : MIEAFEH TR, FEA close( )
J7 SRR TRUE W] RE I BRI B A A S R R B TR — B ANk o, Wl E R
& BIK 2 80712405 55 ClosedSelectorException. 7% ClosedSelectorException
e AMNEM A (ST I)ER . AT LS isOpen( )75 1kl — AN 1% 4 2% 2 75 4b T 1 3T IT (IR
<

BN o

BATELE RN Selector [ API (PR YY, (HILLESC1EIRAN 1B B i i 20k 528 .
T2 A2 g E T I SelectableChannel 1 APl LA :

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 Z BT R I ARE, register( ) /7547 T SelectableChannel 3%, R EE SLhr FRAMIE
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MRS FR. B LLE B register( ) ki —A Selector X ZAEANSH, UL—NEHN
ops WK ZH . B _ANSHERRICOMIEIEERIE. X & — /N RNER SR A IHIEf g RS
T E S I EEE M LLRRERD . 7 MERIE LLAFETE SelectonKey 2 e N public static =
B,

£ DK 1.4 o, FHVUFH E L] EFEEE: 2 (read), 5 (write), % +z(connect) fl 2%
(accept).

HAEFTA B EERLE AT A I n I Bl IE By SckE. Blin, SocketChannel A3CF accept. i
BIE A S 3R 3R K S50 111egal ArgumentException. %A LU validOps( )75k
IRIURS E RIETE P SRR ESE G o FRATT AT DAE 28 = & R 1 1) socket 3B TE K & B IX L6 7%

PSS THEMRIEl e EREENES . AERS SRR, WT— Mg g FEaEm
—AEEREEN S, KA FENRRZE . H2, B MEEEN 2 T ks
FEVFIT. X AMEKITE, FESEH interest RGN RE MMEMIFIN, KRR 2 BAH R RO IE SR . SERR
b RS A  fE S ORI VR SR R ARG OB EAT R (ML 4.2 /N

AN AN R T A 2 B K — AN TE VR 3 AN OGO B D 2 O ik A b, s IE A
SRAL TR A BRPIRAS (B A o JETE AN 2> 7R IO DB ST DV . BB R — R E RN, '
IR A TN RS, 4.3 /M) ERXFHEL T, Kfa#E#) Cancel ledKeyException
WP . 155 L AE BT Re A HGE T L TR A SelectionKey X R FRES .

EZHIERS, B RCEERES T register( ) ZANERA, XAMRAES object B4,
XS AR, ARSI R S5, 7R AR BT AE s B ) attach( ) AR &K
ARG IR EIGE . BATE ST EE— D T ## SelectionKey [1) AP,

— AN B R TE X G AT DA B 2 AN ik PR . AT LLIA Y isRegistered( ) J7 i kA B — AN iEE
S MBAT M BEAT — AR RS b XA TIEBA RIS Tl IE g M 2 A kB ERE R, R
REFNIE & 2 DBIEN B T — ks b B4, £ MR, HEIEEEEHE AL, "The
A ERIER . XA ER MR, TARFVINER.

AR — N EIE AL £ A5 T O¢ SRR e A2 — 4> SelectionKey X% . keyFor( )75 %4
18 1] 5 12 G A AR G IR PR AR AR DG IO B o T SR S ey M 3848 e B b, IR A AR DG IR B o iz
[l AR EATZ RN KR, IAKIEE null.

4.2 fEREFRE

iLRA1EH SelectionKey (1) API:

package java.nio.channels;
public abstract class SelectionKey

{
public static final int OP_READ
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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 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( )

}

G AR B RIIRE, — ANMEERIR T — /MR E B TE G GOF—/NMRRE I PR A8 0 5 TR I
KR B LLE BRI A 7 B T X Bl o8 & . channel( ) J7 4% IR [\ 5 1% 48 A1 ¢ 1)
SelectableChannel %1%, i selector( )3 [AIkH5% ) Selector % 4. X B 42 NIHAHI

PR RETR T —MREE M KR AP AGEX MR RN fE, 7TLL SelectionKey
XTI cancel( )77vE. AT LGB TRA isValid( )77k & e 2 SRR R —MA IR,
HOH I, B BAE AR DG IR B 2% 1) CHOH S AR & B VEMM A S BRI, (A2 LRI 2%
(ZMW, 43 1) o MR select( )7iER (B —ANEEFATHY select)FHZRED , CHUH
(10 B 1 B o I A0 ST 1 K AT BB, O ELAH L B VE A K S . TR S RS, TR Y
SelectionKey ¥ #{iR [ .

MIEIE OGN, A MRS B EGE GofE, —ANEE T DgEM R 2 A ERES D o Y
IR G IINE BT A Bl v T 112 36 28 00 38 0 AR R B v A, 9T HOAH DG B BR 2 BB e ik (L
W) o —HEOERME, HAER SIEEA R TEB I Cancel 1edKeyException.

—/~ SelectionKey X G & A LLBRHOE AT i () ELRF RS . — M T4 il se @i/
PR AR OC0 AR (instrest 224), 73— MRANBIENE & IF BEHATERIE (ready 5D .
i interest 24T LLIE IS I F XS 51 interestOps( ) /712K 3R o 5], 38 1% 4 388 38 e v M A
FERERIME . XA interset £ & KIEASHERARSE, BT LA A interestOps( ) kA%
AN LRI S HOR MR S . interest 48 Gt mT USSRl 18 VE I B RS EoRidAE (SEBR
FAEH—FRE B )7 A interestOps( ) 5 WK 4.1.2 AN EIBEE . 2AHK K] Selector |
(1) select( YA IEAEHEATIN LR B interest £R6r, AW IR IEAERHAT I £8P o0 5ok
2=1E select( )1~ — AN FH AR ARIE H K

A] DL I Be ) readyOps( )77 VKSR S [FIBIE (1) D8 miE M . ready 2E5 /2 interest
EHETITHE, HHFRRT interest A7 M LKA select( )LAK D& w4 AR LER/E, Hilan, NI
ARSI T S IBIE 2 k2 . WiRmhss, AR EaR Ik, SA—NgMIX, HiEE
%) —A> consumer (JH##E) ik,

}f ((key.readyOps( ) & SelectionKey.OP_READ) != 0)
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myBuffer.clear( );
key.channel( ).read (myBuffer);
doSomethingWithBuffer (myBuffer.flip( ));

}
MR Z TR B A, A VU EE R R T DL A T IR 28RS . BT DR B T ARG T
FE, B AR B A R A A X SRS, H SelectionKey J85E X7 PUAME -5 FH A /R J7 9229k
EEMARIX L L RF{E: isReadable( ), isWritable( ), isConnectable( ), F isAcceptable( ). #—A4~J5
AR5 A R s HERD SR AR, readyOps( ) 7 V& I 45 R A A o 494
if (key.isWritable( ))
AT
if ((key.readyOps( ) & SelectionKey.OP_WRITE) = 0)
EKPUANTTIEAEALE —A SelectionKey X & _F#iRe A A . AGE/E—MdE _LyEM—NEAD
SCRFERAE, X PHRE KRN 2 HIAE ready SE&H . WH— DM SCRIMERIER 22 R false,
PRI Pl A AR 1208 TE FKIE A2 A8 1

TR, ARG PR readyOps( )77 VE3R M s 40IRS TR e — MR, A%
TRAE . R JZ I8 AE AT (T I A 2 Aol 3e . HAB 2R T BEAE I8 _E AT B AF IR 2 i e it 44K
&o [N, BERGNR R SR TFELEMN.

SelectionKey St RSN ready & Sl —UGRFERXT IHE
WSS AT AL T B AR I

BT RE2 M SelectionKey M APl Hid R B RVE A SR ready G HITTE, HH EHKE
NG RIRIATTE. FEL L, EAREESCRHEN ready 6. £ 1 1H, szl
FERS . BATR 2 BSOS T BEAT S HL,  DASR S SR At 2 1 1

iEFATIREE — T SelectionKey ] APl H13| T AN J7 1%

public abstract class SelectionKey

{
// This is a partial APl listing
public final Object attach (Object ob)
public final Object attachment( )

}

RWAN TR VAR LIRE A “IE” , IFERIRIE.. X2 MAarEREEngs
BECHRESERITTE . AR R AT LS| AR DA T 5 A B SR R, Il 555 5. 21l )i,
oAl IEIE A XK SO VRO 1 R PSR OGBS P BRI LT (x5 G A D9 51 R SRR
KH) LT

attach( )7 VR EBEX R P ORAFE AT IR LI 51 . SelectionKey Z5Bk T IRIFEZ 4, A
S TR AR & AT — AN BRI B 5 AR 88 e . mT LU A null (R
BREF4E. ATLUEIS A attachment( )77 2Rk SR E S B OCIR 1) BAFA0RR . R B IEAF, ol B
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B nul l vk T E, XA EEIRE null.

S B4R S AR, (LS M R 270 T 4 it
‘1555} B, VA SRR TR B . 0, ST X8 S0 A e B
I, A SR THT I O 77

SelectableChannel 25— register( ) 7L EF R A Z — Object KIS H. X
ST — N7 R IEAEVE ST BRI — % R BT A e B 7. LAY

SelectionKey key =
channel _register (selector, SelectionKey.OP_READ, myObject);

ST

SelectionKey key = channel .register (selector, SelectionKey.OP_READ);
key.attach (myObject);

KT SelectionKey Mo — M HREF B FE LI kM. B4k Lil, SelectionKey X4
SELRFE A, BRITEBI interest A HEREZEIT Selector Xt QAT FEE M Z2REER. X
AT RE 2 S 2L interestOps( ) /72 1A F & BHZE A B K 10— BT (] e 8% BT FH (0 ok ms (g2
TAEREAE RIS FR P R RR X LB RO T AR SCIL . 247, IXFP 2 Ju b3R8 ks i i 1y
AT DM SRR PR B 2 AN TG . B 2 AR R Bt R S 7E RGURE A S i P2 A ). 31
FIHb gL, G 2 R L R AR A B T R AR, VR R R R — T Rt

BAICOAHT T SelectionKey 1 API, {HIERATEE A RFEEFEN —V)—ZZHE. ik
PATIE— 25 T fA e (5 F S B o A HR I

4.3 FRIEHEFES

n»n

AR BATC LRI ER T 7 B M AFSE L ENZE ok, BaBELRATE D 7@
Selector 28, Wl 2MAEENZ . XEE Selector KM HI1 APl. £ 4.1.2 /N, A2
S PIIT QBT IR AR, AL TR R -

4.3.1 ZFHFE

TEVELH T R APl Z 0T, IEFFEFNIE—SF1 Selector PIHETARSEEAHCHIENIR . B4 LR
PIRUIBRE, e RS e R O FEE R R A, JF RIS E M R RS — DR B R A
SelectionKey X & Hi(f]. &1 Selector X G4 = MENIES:

public abstract class Selector

// This is a partial APl listing
public abstract Set keys( );
public abstract Set selectedKeys( );
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public abstract int select( ) throws I0Exception;

public abstract int select (long timeout) throws I0Exception;
public abstract int selectNow( ) throws I0Exception;

public abstract void wakeup( );

by
ECEARIHZERIE S (Registered key set)

HRFH RO OLEMM R ES . IHFARTAEML MG . ENMES
keys( )J7ikikIal, JFHMREZR M. XA CIEMAIBIES AR LERZBSH; KEX Aﬁ%ﬁ

#5] java. lang.UnsupportedOperationException.

BRI HIE S (Selected key set)

T MRS I F A IXANER G RN B 5 2 A O 1) 388 T8 e 0k 2 25 (fWQAﬁ%ﬁW
O A CARER IR, I HAE T interest ££ G TR HHRAE . XANMEGIEIL selectedKeys( )77
FaRE GEARREZTHD .

ANERCIEFMBIIESS ready £E5FRT . X NMEMES, FNMREEKB—ANCEHE
/D —FhRAEREIE . BANEEE — AWK ready 245, 188 T ATRBC R IEIE © L HES IR
e,

AT EBEAX AN ES TR, EAREM. WKE w0 &S R ot =R

Java.lang.UnsupportedOperationException,

B BUERIFZRIE S (Cancel led key set)

CUEM B ES T8, XMESHE T cancel( )7 iuiH AT M (XM &2
1), AHEATEEA B
o XAMEARIEFRAET RGBT, ik B85 .

£ RIFIIRCE) Selector X &, X=MEEGHL TN .

Selector EHZOLRIEFEIE . N HECKEZNELZ X T —INERZHE—
T A R, deiEgs T select( ). poll( )ZEAHh i H (native call)ﬂ%%’éﬂﬂ‘]f%fﬁ%éﬁ%ﬁﬁ’ﬂ%
G — 3. H2 Selector FrEMIAMANE fif 5 ) A AL 1A S 8. Exr R
BAERI TR AR . XA R I AR 2 G B A BREE AN A 1 AT R RS B I LAtk

WP = MR select( )P IR — M ORI, HIERES AT AE R —FhE
A, N D PR AT

LERUHBINES 2R E. WREREEN, S0 BB IS S R 7P
MEG PR, JF HASCRIEERPER . XN PREWRE, CBUBREMESRE SN,
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2.CUEM I B AL S B interest AR E. ERXDPRPBERITILE, X
interest 5 (B A MR AR R A IR

— B FRMOE TR, JRIZHRAE RGO 23T B, DURA 52 RRNIETE B 50 B R AR B S Sl
R BT R E R select( )ik, WUIREAIHIE Ol iy, LREA RERFEIX PHZE, JH
W E.

HE RGO RO IE, XA RE AT B A5 8 AR AR — BUN 18], AR5 24 BRIl IE
ORI E TR W TR B HER U B A S PAT AR . X TR R R SR &
DA HER LT interest £ T — FPIRAEIEIE, FFIAT LLUR PFRRAE A 1 —F .

a N RIETE RIS B T CIE B IES T, AN ready EERPEET, RIFRREH
TR G R IR 2 A TE CL20 A I OB ) LR A R e 1

b, AR A CIERIRIIES . B ready EERPCRRERIERGRIN LT CA
HERIF IR A LU RFERD SE BT . T LTI A R ARSI IEA S bR . Hse b, Prf
FIELAF AL AA TG B. HERAE RGRER ready 572 5 HIH ready HRAHLAL B, —HA#
WBCE TR B DR BB INE ST, BN ready AR RN, AR AR E, Aabk
T

3LHR 2 MIRER AL AR [], 552 T O ZR AR AL TARIRARAS I o 512 FE a8 A R B vl
RES MO . 2P0 2 450R, DIR L ERHIAT, DEsE s —MERFET RS, 2
CL 2 IO PR TE RIS

4.select #EAFIRFIKI{E 2 ready R E1ED IR 2 BB INECR, MAZ Wl IE ST
RO B B IR HE AN CHER I REE B HL R B> select( )i Z Ja E N LAEIRZS
FEIE R AR, Z AT s g i, FF HAEAR UG A A 5 2R s 48 B TE AN 2k N, AR EEAE A
— XA LM E A BT IREREE A X EIEIE ] BETIIRE QIR RN
BREST, EASPAENREME . RIE{EATRER 0.

il S CBOGH B A0S SR IR VRS, 2B bR UM B P2, IFP 1E S IR et
AT R FARAF R R AP o FEAEIEIE A — AR AR R O ER AR, Xl RERR BB MBI O3
oMk, B SWEEMKE, JEHMRES EITHRKEEN R ZRE RIRNZE) o HHEOCDUHK
B, JFAECE PR AT A J5 SLRNVEAHIEIE , T DLV BREATT AT B LR G AR e B R rh PR T R L R
FR e XA AN AR R T &

Selector 211 select( ) J79%:4 LA T =FA R MK

X=F select M, AL CATIAE P M R IE 24 AT ERBCA U4, A2 15 BLZE 5 A T A
Il e fi] B AT SR 20 mT LU R 5 s A -
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XA AR A BT R O PR 28 . — B2/ — A CUEN B g2, hfedt it et
AR, R A HEIER ready SEE HREHCERT . IR MECKS 2o LR 2 il 45 OB IE Y
HH. IEHEHLT, RETHEGRE N EFRME, POVER—MEERZ e HE, H2E
WATEGR AR 0 4, I RiE AR wakeup( ) 7 AL ABZAE A -

IS AR PR R AR S R B B BT (R] . XA, BT DM — AN sz — AN S50
select( ) 7L E #TE A

KRR S 0T s AR, BR T W R AR RS R i ) (LA TED A s R
amy, e 0. AR —ANECE AV AR (] PR 2 TR g, BERIRASKE S BER, IR HTT
AR SERNIR ] KN S HERE N 0 Rk GIRINAERs, A E e & J7 I #R A5 R T4 H
TSHRAN select() T -

LA T (N 58 = b 2 B Jm — Mo S 58 4 AR R 2E 19

int n = selector.selectNow( );

selectNow() T VEHAT LG A it 72, (HASBHZE. SR Yard A EEm%, ek riiRE 0.

4.3.2 {ZIEEFETE

Selector [ APl )G —ANJ7%, wakeup( ), HAE T 1HLEFE ML BHZER select( )7 iRk
HEHLIR IR D

public abstract class Selector

{
// This is a partial APl listing

public abstract void wakeup( );

}
A = A7 ] DL AE select( )77V A AR Y 22 «

1B/ wakeup ()

WH Selector X4 wakeup( )7k AL R LR — MBS E A IRE El’]li?%ﬁf%f/ﬁiﬂﬂlfi
Ao 0SS RTEA AT R IR, AT —IkAT select( )7k HI— R R PR SLRIR [, 5
SRR PR IR W AT o TR BHRAE 2 17 2 A wakeup( )ﬁii'%i)ﬁ]ﬁﬁ“z*ﬁ\‘&ﬁﬁzxﬁlo

A WX AR R BEAT A EAS R AR . T RE X AR MR — AR AR HH Y 2R FE, ﬁ‘ﬁﬁﬁ): 1)
PRPE Sk S E M3k AT . ST DUE I AE I wakeup( )77 )5 1 T selectNow( )7 ik & ix AN )
R, ﬂD%‘W%"“EI’MJC‘EEW]LEAIE&&?%E?LEI@?FD%}M?J@T%Q%A I Eﬂﬁ?*l select( )
TR FRAE B A @ TE ek 26 i gt SBR[, WROEA S HA AR ANEEAU, BRIZ AT RERK
A RS £
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Vi close( )

URIEFEAR I close( )5 iEBA M, A AAEAT—NEIE PR b BHLZE (O SRR AR e i, AR
wakeup( )7 IEBRA] 7 —#F . RSOGO IEE R BOE R, TSR RO

VB interrupt ()

SR RER R AR interrupt( ) VEMGRA, B RIREPRAKGE R E . Wi ) 26 FE 2 IS
PR EIEEE EAT 110 #4E, @R LRIOCH, REREHHER— N RE. XEHTESE =5
LR I R W E o (T wakeup( ) 2K ARG —ANE select( )72 A EAR
LR . A AR LR — AR A R AE B T W SR AR HAT TR AT — B BRORIE P IR
A (M, Thread. interrupted( )R

Selector % & ¥4 InterruptedException 575 31 wakeup( )77 2.

TR R R R DA SRR — AR HEIE . i — AN a5 il
HRAFEN (ZH 33 ) « EFRASEREE MIXNEE, ERASREENNRE. 4
—/ME select( )77 % M HEIR I ZGAE TN, X TEERPRETF, A AEBON.

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
. JFH, —BE T olkEmRmEsT, XMEN ready £ ASUIE, A
Bo B, RIFBILEMRGL FOVEEEERIE AT ge oA R CEM @ IE ) R, et
TR RS E, (HAE A B PR DU R E AR RS E EA SR E R IH S 22 TRy

=
Do

B A YL FE A OB DR AR R SR LD IR PR AR S T I M . (B 4.3.1 /N,
ol R FERENS — 0. ) REZNEI L AH O HACEFNRIOES PR K AEMN
Lo HIEIE LR ED AN RIERA R, 8K ready LA AHIEE, JFHART CLmLEN
BAER WIS ready SEA . 2B SRR N B CIEFERIBERIEE A P

JEHE— SelectKey [1 ready A 177 &KX A5 M IR BB EE &R . IEFREEN
RS AR E R AN QAL PR E R A B . AP AR R A Ck BB S & b
BAPVONREE T RS BN, XUE RS EE P K AN, BN SRR 5
AR, DLEAERRECEE R IFR AT TR QRN — ORI ) SO 3R R AR
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s SR EEORT e B DA I SIS BRSO I B I BB R SR &

XFPREZESR M TR 2 RyEME . 8 I HOE RAEIEFEAE FR A — X select A1 (144 50T ik #51)
BIEESR), RG] selectKeys( ) ikIR I FIBERISE G o TEFZIPHHATAT A R AN I FE A OC
(118 T AR AR B ) s AR A AT AR B . SRS B N DR BRI B AR A R RS BR GEISFE Iterator
X% EA remove( ) 5iE) , RERE TR AN, e, BTG select( )ik EEIXANME
o B 4-1 A AAD 2 H A ) R 55 4% 18 5

Bl 4-1. £/ select ( ) RAZMBIBERERS

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 LI T — ARG % . Bl T ServerSocketChannel fi1 Selector X%,
IR B IE M B RS b RATAET M B H ORAF IR %5 4% socket HISIHT, PRINEIKEA SHE
o EANTCIRIEMES FHISEIA T select( ), XPTRETCRRIAMIPHZE . ik P4 olmS, wii [y ik
PRI A O A& B IE

ﬁu%~/l\ﬁ%%5mﬁa‘éaﬁﬁi&iaéé‘/ﬁ%izﬂﬂﬁ~/|\ accecpt( )T;"%VE, PR 38 i SR O I
fiE, K e #AN SeverSocketChannel X%, IRATHIAE X AMUE 24K, RNARE
ServerSocketChannel 37Z%f OP_ACCEPT #:1E. FATH %1iE &ﬂ]ﬁ’]ﬁﬁ% LA — AN B — 1
ServerSocketChannel X% ] OP_ACCEPT #:Eit4T T iH M. it R45%s socket JHiE 5]
H, FRATRA T &1 accept( )77k, SRIKEUNIFNIE 1) socket ) A)HR . & [a] 0T R S8 2
SocketChannel, 2 —/NrlEFEHIEIEZRA. X, 5008 ANH 2Rk M % B R s iU
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Pa A, AT RO socket [Fl 2 E MR iE#EAS . BATEIEE N OP_READ #rid, #HiFik#
A AR HT ) socket JEIE 4 I A R] AE 2 BB U -

U SRR 7N I TE I A HE A AT accept( ), FRATTHUR BB R S HE R UF AT read( ). AEAT—A
X287 socket JEIE—E &2 HI ServerSocketChannel )¢ SocketChannel Xt% 2
—, FFHBEN R RS SRR OO . 0 TN HE T2 socket JEIE, FATHAH AL
[T 2R B I AL FRIX AN A HE 1) sockets 75 BV AR XA A L7 VA TR B HE 45 1F LAAERR ZE (1 7
FALEE socket AR HHE . B T ERE R A1, DAHARA A S S\ IR I8 TE RR 08 K i 1 1S 2
AR ] A-1 v SR B B G R AT RN, K S 1] socket, AR RIZTRIEE .

ETEARRES, JATEL A 1terator GERER) SFTERA remove() 771k, FiHE M Ok FE R
AR, AT DLE M selectKeys()iR [ Set F sk, (HIAIR T ZH Iterator KiGA4E
A T EAS FIEACEE ) remove() J7 V2R B T BRI AR 88 PN BB IR AS

4.3.4 HxMH

RN RRLIE LN, (HENESHEESAZ. 8T keys( ) selectkeys( )ik [l 15 K]
A2 Selector Xf RN FBIFAA 1) Set M FEA I HEZLIH . XL SV RRIEAR R A4S, o
AMKENES LR M. IREKXEESRE, BAEBEHAMELELE 4
java.lang.UnsupportedOperationException, {HJ&4EAMNEEENIRIRE, e itk
AT AR, BUBRSIEEIR. 1terator XU POE RN (fail-fast):  WIHRJEK)Z 1 Set #lick
BT, EAESE java.util.ConcurrentModificationException, i i g iE
ZANERAR RS R BRSBTS R R . BT DL B COE R, (R B X 4
Al BE AR IR 77— AN 2FE 1) 1terator,

UNSRAE 2N R I F A ) — DL P38 (82 (4R & IO A AE AR 0 el R, AT DICR B — 22D %
KABMFEILVT I . EPATIERBHRIEN, LB Selector MR EFATH, SRJa2 CiEMH
RS, mnd CERFRRNES, RN CBOEREMESBARERENE 1
ARG 3B ARFFED (45 CEUE R A A A0 S BB BRI

FEL LR R, WREREMEM —MEREGEITESR, ANERERTEOL 2 HfhiklF
HRIENER], R 2 e UM R, ER—XNR E#ETRD . SR EEr. o
RIEFHILAEBA AR B R O AR A USRS . W SR AT DU R 75 HA R AN
SFN kR, AL EI AT T .

Selector 25 close( )7k slect( )/7iEmIED 7 02 —FE, BUbta —BEHZER ] [
PEo fEEFEEFRETE AT FE BT XY close( ) FH#S < FH%E, B BNERISFRL R, 8
PAT BRI ZAR I NBRAR . 725 TS OL T, PATE BRI Z AR S EPAT R I AR SR AT S A
WMRE, FFRMILEEAE (S 432 /M) .
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4.4 FHRAEE

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 .

K PIBIE RS AR LA — AN FERS (FHRAE . NIO (¥ vt AT R ol AEEEBEL L B SR FE R P B . —
LARAE R P — N AE TR T B TE R, B PHZE TR Ar . 29— MEE RN, KK
M FRASICE T o X I A ELEFAT Y select( ), (HIXEIRELEER I select( ) Z A2 H
R BE, AEIR PN A RE AN TER . R AT DU i #6483 selectKeys( )77 i%3R [l ) Lk 19
RS HAEE Y RNES. B 3.45 NTRBARIEEEIRE, X TR R R M E 2
ARH EE W,

BT LAZE 4.32 /071, DAVELH 1 ME select( ) o BELZE 2 A2 B fn] 8 W 2 )

R EREEH NS R A RE, K207 ENE Cancel ledKeyException. {HAZ,
Tas AT D224 i N EVECTH A R SR G IE 1 AR . In BB IE S kIR, RARRIEE e i, fE
KL HE M T ¥ 5] & ClosedChannelException.

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

SPH CPU RGN & X ATRe R —/MFF R, FUATEETIE N TH R A — N ELEReigisir. @
R BRAE R RE 2 AT BN Seo e RIS TAY, BB IR ER S . EXF—1% CPU
MRGWE? £—MF n > CPU MRS L, M— AP —HEFRL IR AT — N RARN, "TRe
A n-1 4 cpu b FEHIRES

I AAEA FIE T RA R RS R INE? R —T, R — AR K& 17041 )
FRIRERCRAG R . B MEERAE IR 55 LRI Py kA 28 A T I 75 B A A AR Bl o KA M S92 ) AN
N AT A (0 T e i (a2, R A AR NPT IR IE 4R R
55 BAEAEII PSR . ASF R RE P I ZR AR AR . BRI SRS 2 52 31 8 22 i ok
PR3 TR P S o

R — Nt ARG T 2 MR RONETER IR ST, TERPUEA A 2 ARz 8K
Y, fEREIBE PTG EFIASH IR, KT/ HRERIERG TR, E
AP BN B TE 7RSS EAT 2 P — D IFASRIZA i B A B AR T R IR R TR K
AR — AN
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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

Bl 4-2 ARG RG] 4-1 (0 — A PEREFIEIA Y . 'EBS T readDataFromSocket( ) /53%, I
it FH 2 Rt RO HE 26 S Bl ) - S U B SR B IR 55 . SR B2 A2 P R R BB A ), XN
ALK SelectionKey xf A% id 4 N H IR 55 1) TAF LA .

Bl 4-2. i AR 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();

}
+

H T AT SRR (O AR TR IE L P SL IR select( ), HEAY interest SEEHEHfE
B 3K interest CEOSERIIERNE) MIZEUS 45 (read-rreadiness) IR A HH RS B . XK B 10 1% F 88 55 4 3
W H readDataFromSocket( ) (K idiE A4S 58 2 1k 25 UF S U4, B3 TAE 2872 e 0 B e Bk
W) o M TARLREG PO SR LR IR S, B0 PR TE T ready SRS, SR interest BB E]
RO GRS CHSERESS LB A wakeup( ). W FLFELE select( )P HEFHZE, X¥
Bk HAT o XAMERRIEIA S RPAT — AN CATREAT A F5 35 1l B B = ik N
select().

4.6 BZ5

FEAE S, BANE T NIO Hof K. AR RHRE a2 i iR 55 o i B R
KULRARH L E . RIXFRETIAN 7R Java T B, RRE LS Java NIRRT AR HoAt 2
RS MG HA T RN AR — 8BS T 7. ARSI T
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BLLE RIS 2K (Selector classes)

Selector, SelectableChannel 71 SelectionKey iX =AM T 4345 Java “F& L
TR A BT =B 5%, /£ 4.1 /N, BATES] T IR LM B2 7] 1 RB A B R R
2 Lo
EFEHE (Selection keys)

fE 4.2 AN, AR T 2 00T R BB A ER LA B AT, SelectionKey 3t
7 SelectableChannel X} %f1 Selector Z [H[f K&,

EEEZE (Selectors)

PR RARAE RGEIUE IS 225 2 e £ ds L AIHE Lk 47 18 8 BOGER AT 110 #84F.
BAE 4.3 W] T EMEHEES IR select( )R FIRE . AR T 5k 5
MR MIFFARAE I L

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

WA Java g5 & N IR PR At 1 ol ORI . G IX MR IR 5K E ) 38 & 2RI 55
ar N IR 2, MRss s I N RS P 4 SE DRI 9 e, BERTEE, I ELAp R T E B PR

7. BAMNCKHEHRT 7## java.nio MERTRIRME. H3EAZCN BAEHLETT. Al
A 2 AR R G . S AN R R, T R I A R RN 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

HRantern commpie Baring reges)

+Patiern compie (35ring re e, ink

oo Serimizeobie Maitcher
Pattern
+int UKE_LINES FRattern pattem {)
+inl CASE_SEHEITIVE +hMatcher reset ] o
TOMMENTS -+Matcher reset [CharSequence input)
el it ssart )
i ATHIHE +ir skart (int group)
i AL it end i}

+inl URCINE_CA3E it end (i group)
int CAMON_FD +3tring group {f )
+S:nngqrwp-.|rr|9mpj

+init group Cow {)
+hoolean matches ()
+hoolean fird {)

+4zring pattem [

+Maﬂa rmatcher (CharSequence ingut) iﬂﬁ:?ﬂfﬁ'&lﬂ?r'

-+t flags (] i

-+boolean matilies [String reqes, Chssequence input) I&‘?.'ﬁ?&fﬁﬂi#ﬁ?fﬁ'&"}.ﬁﬁl“ﬁﬁ"" g el

FEtring[] split {Charsequende ingule, it limil)

+anring replace All {Srin aement)
Faaring[] split {Charseguenie inpat | 1o s

+anring replace First {41ring replacement)

K 5-1 IENRIA R

Perl. egrep Al & XA T HA & e sa KA ULAC (pattern matching) , A& HR
W2 2 an ] {8 B fJava. AP ZHH R AR QIS L RCR . 6T IE W ZRaA UM PEQIER FAANTEA
TSN, AR AP AR IE A A SEREH o BE A RBIENRIAN, BT
HORHRE, a0 AR AR R, REBURPIE—ARIFHZ%E 1. O'Reillytihik 7 1)
—ARIEMRE B E A FE (FERIDKSCHERSIH 78D . Mastering Regular Expressions, {E#
Jeffrey E.F. Friedl GFi:™) .

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

IEMEIA (regular expression) &R SR IATE H b5 477 51 A ULEE — & F A 1 7
FEFEF) (B ™) o IEMFRIARAEUnixith 7 O 7R 4RI 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)

JURMGRPerl (FE 1) BIAIE SR IR NRE AR BRAAN B S RN E T . b
& Perl AR KfitAT, EAETRINSE 2 E A DhRe i) (R thy e 7 IR ZRiA s0A)iE . Perl Rl L AE
LR EVET LI AE, JF HBEJE L 7 IR R IA sCAE PR A SEPrbRife .

java.util.regex FIZEFRAERIENIRIEZALRE (capability) X4 1 Perl 5 $#24ERIRLRE . A0tz
ol L T R AR D B R ARSI . DG T java.util.regex.Pattern ZEI4HTY, TENL 5.4 77,
# 5-7 J Javadoc AP 3 FY.

FEPerl i, TEMEIARBAE ANBER Gnline, ¥E M) TRV iCAS A . #1E N
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
1o SEPRIIRICRIR GBS (EFHCONRAST PRSI RS, XTI A 2K .
inline, PELRT, WIRET. TEGFED, FRA0/2E R BOR A M B AR B e, SEhRS 3 B #oh IE

S8 WIREREOBH R AF G P 5 m R i) A2 e
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http://www.opengroup.org/onlinepubs/7908799/xbd/re.html

oA ENRIER?

IEMZRIE (regular expression) B2 T Stephen Kleene &+ Jut 28 HA-4EAR & A
THIRIENAE C(regular set) HIE#RF5RR1%k. 1E 1968 4F LAY IE N Feik s 5 B A 80y
A, 7E 1968 FEIXAF JURSZI S HF 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)
fin vﬂ“ﬁﬁﬁﬁ AT A AL grep v 4. HEETIEN K a4 21LA: sed. awk,
lex. egrep 554 . BEF IR IEXAEH G 2 SO DIRe g in, T SRR R B A)7E N
He “%%ﬂ””” EP B K

AMAZ, “—H—Hm, KNR&EAR” , ENREAZE “%” H17H2 AWk
(flavor) ” . 7F 1986 “E X5 N T POSIX (Portable Operating System Interface, W F&4H
R RS LD FrifE, ZbrdE a0 KE IR RGURHE TR dEN . POSIX & X TP
FIEM Fik . FAE N FE L (basic regular expression, BRE) 4™ Jig IF U 3 iA 3
(extended regular expression, ERE) .

B flavor TEAZ RN K7, RE T HEGEE. KRBT Mastering Regular Expressions K
Hi%HN “WiIJR” . Flavor: One of several varieties of a system, having its own details of operation. (#5411
B —ADNRGMAE T WPz —, GHE ARERE.

Perl EH B m /KR IE N FRIERE R, 1E MJavah\ K fil JiX —mfE 2 br, java.util.regextl Ay
Javaili R TAE &, TRl ARt S5Perl A S5 /K-F HIRIERE ST 48R, Perl5Javalf)ff A AL AN [F
(f): Perl @it FERMAIE S, Mlavaldn M. mixts 2 Wigs. H2Javalk %A AP
S TAER . IF BHILAE fuvrJaval@ A4 SEEL U AR AL BATE 55, AT 25 72 DU &R 2 “ A7 45 Perl

i

w2

AN REETK Perl BT FIXT RN . Perl SR SHF MBI 1 Perl“XS 57T 2 A2 A4 4
5o UHARVRABRT BEHEAT BER, AR ASH I BARIR AT REG S84S5 T o

K
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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 ) ik RACAYEL | James Gosling filif) emacs Ceditor macros, %% &% % 45
A o Perl IAECERERTE 5 W, WA CIE/\F. EOGRT s RKE s ENE
i AL T 2R A v

IEN AR IUAL 51 % (regular expression-matching engine) R Z» Bi3s: #iE A IR H
ZhHL (Deterministic Finite Automaton, DFA) Fl3E#f & 14 IR EH 2 Hl ( Nondeterministic
Finite Automaton, NFA) . & )2 75 W 9w 3 3Rk X R W UL AL B AR A 8. — B oL T
DFA SRR, BINE S ZILER (matching tree) , MRIBILECIHERE “1&877 Likik s
1 “Hr” , WRAEEZMTAE. NFA ITReEE, BAEBITRREERMRER, HiEH
Al (backtrack) . DFA JHEERPL, {H NFA ZhEETE 4. Bl DFA AHRZS 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 # IDK 1.4 1 Java “FAE M IERHA KBy, HEXLHT
java.util.regex A& 5 — A& H T Java [FIE M ZRE A AIX —F5L. Apache G AN TF AR
(open source) IEMIFIAF(L: Jakarta-ORO F1 Jakarta-Regexp, PfE eIk A C4H Lt
H7T. 4% OROMatcher ] Jakarta-ORO & I Apache JfH H &5 3] 73—
. T VL INAEEAE H T E € X Chighly customizable) . Jakarta-Regexp [&] Ff:
Apache H FTBIZE(E 2 VERIR M. GNU B “REIA £ #8247 —/N4%~ gnu.regexp JIEN
Lk, BA G Perl KITHEE. JFH IBM HN4 N com.ibm.regex RN, B
WA V2 A Perl DRk, WREFHISZHF Unicode.

IEMERR AT s IEMIAL A8 2R v H 0 S U7 =X B B A /R Ay BE 038 1R A O IR 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.regex 276 A A& H T8 Java IEMFRIA X EE AR KR, 254
4 Pattern A1 Matcher . H 4R IR <48 2 1E M LA X A XL AL ( pattern
matching) Tij&. java.lang i&E L 7 — M, BCRFIXEHINE. E/FF Patternt
Fl Matcher i, FA1FetdxE— T CharSequence iX—#i&.

FEN, ATERIL String NI4T IENRARITECH AL 7 — L fe PR AftE R, X4l
5.3 1L,

5.2.1 CharSequence$¥[1 The CharSequence Interface

TE Nk s AR 75 7 AT VTR . B String X RIS T #4555, (HZTEA]
FEASRENS XA ME— X R

JDK 1.4 3 X 7 —A~4%N CharSequence HI#i# 11, WHIAR € AL FRF T %0
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72—/l 4 (abstraction), ‘BT RF T A1 AL X B8 K7 ) 2 A4 S 3 (specific implementation) 1
e k. IDK 1.4 % “4Em a7 () String M1 StringBuffer 28847 7 ook, Tzl
CharSequence 1. #iff] CharBuffer 2% (7% & dhfrefid) WsZP T CharSequence
CharSequence #% N /EFFFEBUES N THH (ZHEATE .

CharSequence 5& X ] APl +7rfii . EESEERAIHKRE “ER” BT,

package java.lang;

public interface CharSequence

{

int length( );

char charAt (int index);

public String toString( );

CharSequence subSequence (int start, int end);
}

CharSequence 1k 45> 777 5 5138 1T length( ) J7 ¥ 453 [0l AN K B 48 . 383 i
charAt( )T MR B A & AN 7475, KRG ZIHER T & (desired character position) .
FRALENE BRI E 2R, SHRATEAZRN String.charAt( )& A —Ff.

toString( )77 V%R A1) String X REIEFHIA K AT A XATRERAH], WHTENFAF
Ho IEWZ FiHILR, String BLZESEHL T CharSequence. String Al CharSequence [RIAANAE [,
IRl E R CharSequence #iid—A4~ 52 % (1) String, 4 CharSequence [ toString( ) /5 7%IR 9] ) /&
VTR String X RITAZEIA . WRA G RIZ StringBuffer 5 CharBuffer, R4 01% 4
Wi String CRAF 75 SU R EIA .

B J5 il it ] subSequence( ) vk 2 Al & — AN B ) CharSequence i iR ¥ E

(subrange) . start Al end [R5 & 75 5 String.substring( )75 SAHE : start 24452 5 41 A %L

%5| (valid index) ; end WZLL start K, ARERSRRARFZHFMRGIIN—. HA)iEY, start &
RS GHEAAEND , end RERET (NHHAEN)

CharSequence 2 K A% A E /5% (mutator method) F b R—AZ K], HEAKA
(S BT ST BEAS 2 AR ). CharSequence 7772 B T AT R BIR o a0 FLR A g,
CharSequence J77kIR IS B RIFES RAEDLL (ILFI 5-1) o Wi fR{KH: CharSequence fr#F
Fa s BTN GERE 923, URAT LA A toString( )73, R FIHAS B A AR PR E

51 5-1 CharSequence #% I 524
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( ) + """);

}
}

PLR 2 #4147 CharSequence 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

Pattern SRH3 7 IEMERIAR, ERMRA LA H AR TP I R R . VLR IR
XA AT REAE R i &, DY AT REHEFIBCR EOR, JUH RS E N AR K E IEI
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FiEAAbE G (B Perl £, fEEPHA) IR IFERIAN, RIER L REAAE
S N REAT R AR

fEX—pi b Java IEMRIEAFEFENTCHRE. Pattern FEAJSLBIEART — g PE4F I 1E
Nk Ik L RATE R TEN Pattern AP, HHTRIMEMN. dfd, XIFA
R NCINPS Tt SR L INES AL L S SR R LN Rr e A

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)
}

EHFT A — AT matches( )R N AR . BT AT e B UL RO ERAE,  JRARYE IE
WX AR BILEEANH (entire) HAFFHR Bl —Mi/RIE. XFIERE S LT, BA
TRIEACEBERAEATXS G AREAM IO P — A e S A T R R 4 R

public boolean goodAnswer (String answer)

{
}

return (Pattern.matches ("[Yyles|[Yy]|[Ttlrue", answer));

RA I FE TR B B M A 32 B R\ AT — KA. BRAR R E R A &R
B, B R BRI R AR T8, SRR EE R AR T, AR A AR 2 G — A
Bt Pattern X SRR G AP J5iE.

TENERME Pattern KIFEA AR @M. HARE RS L) J7kA el
FHIEEHE] . compile( )P AR AR & IE N ZRIE AT String 240, R Pattern X}
G W A R G B P B SR B R A . R AR L E M R IA S R E, A
compile( ) T.) J5iE&i java.util.regex.PatternSyntaxException ()5
W) o XA AN SRR, FUbin SRR B O N RE SR R TSR (BT
TEE IR — AN D), IR ARET LLIEST compile( )R R try/catch Herp 3k T
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compile( )58 —FTE 2R EA — ML, X 7 IENRE BN . X bR

BJAH TR AT N, Bl B A BN X 4 KNS S, (B CANOB_EQ 41D

XeeprG (Flag) FFER] HRARIEAA R 7REXEH . & BLSA/RE (OR) &Ik

G, WTRRTR:

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 &44T (2d) B Unix & 1THER.
UNIX lines HEER P, RAERITH (\n) BITLRILERS. XMW THRE

FMETFSSHITH. MRKEBEIZFE RERIAR
D), MAWMTRAEFNAARBITELESR: \ny \rv \n\n, \u0085
(F—17)\ \u2028 (T4 BRTF)FMu2029 (B % 53 BR1T)-

Unix TR ATRBANRER (°d) EE.

ENES P NN (i) BRARXARNEMER LR, XATgESEMEER ST,
CASE INSENSITIVE FERXMREMEIRRRE LR FFRRE US-ASCI F57F

. MRMREALENIREEIZESNFERNE, REMERTUHE
UNICODE_CASE #5:&, MIif/EHR Unicode IRFIKXNE#HE

(Unicode-aware case folding) -

UNICODE X/\§ (?iu) Unicode 123, X/NBiFEER
UNICODE CASE HESTXaXNEirE—2FEAR, TR KRNEMFERFT

Bt 5 Unicode frE—8.. Xk T 2SN EMEIES PER
Unicode FHEHRBIABEFZFHFMNEFF,

IR RE SR I 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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EBAEET Perl MBITRN, EMA (7 ) X—HARTE
o

MeFR p BRAEFNRN.

CANON EQ HAETX—HRE, HARSFHNRESBRLEFIAREN
TAC.

Blan, HizkrEBEAR, WFFFFFau030A (Unicode f§5
“RTNEFF” FEE— “BE&LREE™ , Bla) 5
BFF00ES (NTXNEFFa “Skt” FwHE, B a) 2T
.

BIARET, HANZEHCENME. XTHEENM, #1555
T http://www.unicode.org/ R FIFRETHIEE X » IZIREAIRES S
BMEEEE TR, RARARFEREXT AR BIEHFAER
o

Pattern SR SEBIREAALH], FASSEH] 50N RIENFRE RGP E, kB, Pattern X 5B
FERRE LA, W N ERREFR A .

K, — BARZEZR]— Pattern, RAEXT &M 40 ?

package java.util.regex;

public final class Pattern implements java.io.Serializable

{
I X AR APIFIFR

public String pattern()
public int flags( )

public String[] split (CharSequence input, int limit)
public String[] split (CharSequence input)

public Matcher matcher (CharSequence input)

TR, ERZIRE Pattern 28 APl & T3 RIARAIEE . pattern( )i [ )
String #¢H T %)% Pattern S G X G747 B 4l A% 345 compile( ) o J53—M2 flags( ),
R[] 1 72 75 G R A A SR I b ST FE D . Wi Pattern X %S0 compile( B %, I
flags( )i [l {ME A& 00 3R [B]FRAE S i) R iR S ks compile( ) WIAfbR S48 : EABIEHIENFR
B AR AP A RIE N E IEATESNRE, SRR EWE 5-1 58 5w,

ST split( )R AT, e HBEAERE RS (delimiter) SKARDFHFF5. X
4 NERAEZR] StringTokenizer, {HA2&'EMIIRER 5%, KN FE5F Al LU VCHD 1E Rk i 2 245
FE5le 534h, split( )7 AN HCIRA 1, e R B (1 2 2155 B bR 28 I BE 51 T AS A2 2R 2 AN
R I AT EA:
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Pattern spacePat = Pattern.compile ("\\s+");

String [] tokens = spacePat.split (input);

A — S split( ) SIS EEE S HOVFRIZIT 30253010 . split( )58
SRR TN T IR N IR PR R BRI S H SR TR . R
IERHEA RFRR

RS split( )RR EETED » WA IR R B IR B2 R TR
AR (BT RS AT RE AT . WPRES E RN, WA R IR T 7y, (B4 R A 747
FREAEL RIEI A . WRRENIE, ERERZIREIR String FEFI &AM BBEREIY
n, A ENZERBAWHI n-1 k. F£ 5-2 WXL GHAT T 0ds, A iz i~ W)
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"

i, matcher( )& N ORI A1 Matcher XT& T Jrik. UTACL% (matcher) f&
IEFIRAIIICAL 51 % (stateful matching engine) , ‘& k1B aifal Xt H An #5741 1 (Pattern
XFEMATIR) BEATULAC. EQIE Matcher I IRAZIR B MG I H AR, (HAZRE A AT S (A
RN (5.2.3 TR Xt T -

5.2.2.1 FIABRRXXI/ESFEFHFE  Splitting strings with the Pattern class

AR A AN [ ) I D) ik A AN AN 5] (0 BRABL AR ] BB 775 i it AT 9 70, HL &5 R0l
5-2 L R HIFE R 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);

191 5-2 it KR FAR 45 R HE R XML ST, 1) 5-3 FAGRE (R XML Heffe st HTML #%
FUAE T AR R T A o
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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 JENVLHCF-4F 7 51 IR KA A3t 7351 APL. Matcher SEH i@
X Pattern X4 matcher( )77 iR EIEERT, & WK HiZ Pattern 331 1ENER A

e

package java.util_regex;

public final class Matcher

{
public Pattern

public Matcher
public Matcher

public boolean
public boolean
public boolean
public boolean

pattern( )

reset( )
reset (CharSequence input)

matches( )
lookingAt( )
find( )

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 SEHISEHZ IR RI R, ENTEH 755 €M A T4 7 511 UL RS B4R =
#ikHX . Matcher X GIFARLR LN, FIVEAME EHMZHARAAIRES (hold

internal state) .

—/~ Matcher 6k H —4> Pattern 524, Matcher %41 pattern( )i [7l[1) 2 J5 5

H (back reference) , 1576 T Matcher f¥) Pattern X %.

Matcher X RATIEEAMH, H2REREREEN, 7 IFGHULRCERE AL a4k
TOHRES . X PEE A reset( ) 75K, Z 7 1EE S ILECART A XK CharSequence 2
AR LR & 4F T X SR . TS 40 reset( )F# LA Matcher ¥ E 1 CharSequence. Ul
FARA DB 5 7 AU AT VLIS, AR A] DA — A8 CharSequence %1545 reset( ), B
JE UCECH 5 HAREAT o filtn, B RESEECEAT B30, R DB E &6 4 reset( ). 2 WA

5-4,
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1 5-4. T SCHE grep 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;
bs
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( );
}
}

%1 5-5 /R reset( )R AN, € SLVF Matcher 1F T4 T AR 745751
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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 =

165



PLF EmailAddressFinder iz 47— bruE bk E )% -

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

N7 ER B IR R IA A TE H T B AR R R AR AR & . B 52 matches( ),
WIHEEA (entire) F4F 7 FIVLHAC IE R IE A B, ek E true. ez anRBEILEL ) A 2
TR, JriEfiRE false. 7ESCARHT, XM T U 0 2 — e AT 2 4R A H
). 1XF4T A (behavior) S51EH T Pattern 254 FIFE R matches( )#H [ .

lookingAt( )777%5 matches( )AHLL, (H2 B AZREA P HIFRBCITHL . a5 ik
12 VLEL 745 7 41 1) beginning (JF3k) , I lookingAt( )i& 5] true. lookingAt( )J5 443 M7 %)
Sk 3BIF e . ZT AN A ZRR T ICECRE T IEAE “BE” Hin 2 UMEATF k. iR (=
K true, A4 LA start( ). end( )1 group( ) iEICEC T A RITE L (B R 45 H s 2 5%
TIXEFRF AL .

find( ) 771217125 lookingAt( )AHIFIZEAYMITLACERAE, (H2 & 2l —ANCAC A B
HAEZ G EF GRG0 RE T AR find( )X AR TIE AT EL X, SRR RIDLHL .
AL — A ZITE, MR NN T AR EN TG, ERE RS, e’ MT—
ANICHC B F P2 51 5 T B 38 — DS PR B R e . s AR UL, G SRR 3] T AR A0 R (5]
true; KGRI false. 18 /R2AdH find( )T i) — L8 SCASR AR L b B VLS AR

WAL ESE find( )L E MR I BRATRAE LI MZA BRI AR R
Fn] LU I E S50 find ()43 %\ 5 51 )R B ER 73

— BB VLH, JRAT LB start( ) end( )5 VLECA T 45 51 A 40 E .
Start( )7L A F 2 VLECT AN PR R S5 end( ) 77v2R B E %5 T VL EL T 41 B oR 7 R/
R hn—. XiR[E{E S CharSequence.subsequence( )Ai& [FI{E —%, ] 2 T $2 BT AL Y
T,

CharSequence subseq;

if (matcher.find( )) {

subseq = input.subSequence (matcher.start(), matcher.end( ));

— BRI FRAA AT AL S 745, X R 5L T start( )F1 end( V¥R EAREE. KA
VLHC 2 i 24508 matches( )+ lookingAt( A find( ) ARG, start( )A1 end( )i& Bl ({8 46 =

Mo GBI B VLB Bk i 5 I VL EC 22 30R B 2 false, AR 1AH start( )s% end( )52
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java.lang. 1llegalStateException (Java if 5 FRRERH) .

AT T group ZEUK start( AT end( ), FATE LT EAERIA XM (expression
capture group) . (JWLE 5-2)

Reqular expression: { xy ). *(y)

groupl) —start(d)
startll.smrn:'l]q L r!ﬂd[}_.!ndl?:-
"kyzzy"
T T—umumlﬁ

end{1)
& 5-2. start( ) end( )#1 group( )iI1E
TE Nk AT R0 & PR 9Tdi 3R 40 Ccapture group) M T-FIAI, BT NESHE 7K.
FE T D) 2328 2 SRAB B TR R A7 DB Lo SR A R B AN T 751 . — B8 2 UURCHEAE ¢
B, X CRAT (P ARHD B W mT ik s A S IR 2H 5 A Matcher X 5 1 BT IR AL .

-:_]r-:uupll'a—f

R AT AR E A, o r] Dl N BIATHE AR OFES) 53], TiwBAKRX
LREH T, ERHRA SR VAT (group zero) . B, IERERZE A(B)(C(D))) " &
A7 R 3R G 5 W3 5-3 Fhor

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)

X HAREAAAE R F . DL SRE R 4ER) (pure) BRI HIA . B/
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
{
1/ EXRAPVHIR I —HR 45y
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)

TR AELAE IE ) A AR %5 1 groupCount( ) J7iER [B] . ZAE K H IR 4G Pattern X
%, AR . A5 UFUNIE H/NT groupCount( )i [B] (I8 . A%355 H Va5 53
java.lang.IndexOutOfBoundsException (java i& & & 5| H2H) .

A LLRHf IR S %4y start( ) end( )R E T 12 T ILEC QRN IR 7 RIE K. A
FRE DX — A OL, BRI RIE I IE L E A — A B A SR A TCIE LS . A 2RiE
SRR 2 i A BEE N start( )T end( ) J7ERTIR [EHE A -1,

CIEINZ 5B 2R PR AR start( )AT end( )ik [l f1E W3\ CharSequence FRRER HY
VLECH+ 751, 1H72 group( )7 A sbid it T S s 0 . A 872401 group( )Rk [l
—ANFB T B LR R A 8. I RAREA R group( )RS S H, R B
HREAENRER (AT KERETFFS . AT .

String matchO =

input.subSequence (matcher.start(), matcher.end()).toString( );
String match2 = input.subSequence (matcher.start (2),

matcher.end (2))-toString( );

ERARS 5 TR FIACRS SR

String matchO
String match2

matcher.group( );
matcher.group(2);

IJEiEIRAVER Matcher X GARRAE S F4F A 757 IENZFRER G WM HZ — 2
I (search-and-replace) . IXFfS I ] replaceFirst( )1 replaceAll( ) ] AR FA L
. e T s SR MK, XAIFET replaceFirst( )7E K E 55— ANULHEL 5wt 215 1k, 1
replaceAll( VR FEIAIAT BB B ¥ 52 T ILEL . —F #77H String 24, String 2302 H T8
e N FAE T 5 R ICE B R B 48 (replacement value) o

package java.util_regex;

public final class Matcher

{
/7 XZEAPLER A FIE
public String replaceFirst (String replacement)
public String replaceAll (String replacement)

}

ottt PR IENRIER AN T AR S 51 (back-reference) o ‘BT AT DA AR IR AL
H replaceFirst( )&% replaceAll( Y& #7457 51 H o R4 S AN o 55 $ ik N & #e s

FRER . AT B R B A R AT R I, AR BLISg Ktk group( )i [BIAEARE .
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SR AR B e 4 B TR Cliteral) 3673465,

(\$) o QRAREALIE ORI 5,

TR R B A, AR AT DA RORAL R e S5 H 5 00T, RIXHFE: 123321456

R AR e A E T TN A SOREAT

Vrzanl =}

55

PRI I —A AL D o R ARAE LR SR 5 5

R 5-4 X peg T el oRBIAED WL 5-6.

% 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 FFERLA: — R AR A
Pattern pattern = Pattern.compile (regex);

// f%@JMatcher%W'J St ?mﬂ’]imk?ﬁ“%

/7 FTEVRH A T 2%
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 /21547 RegexReplace J i i 45 5.

regex: "([bB])yte~
replacement: "$lite”

input: "Bytes is bytes”
replaceFirst( ): "Bites is bytes”
replaceAll( ): "Bites is bites”

O D IEWRIE A RS- AL 775 8 sh B SORMAT . S3AME T IR String ', Java
G PR EOR B B A WA SRBRAT, R SRR AR IE W e U (escape) — A
KL o I ARAEGBEIL T String 7 E b Z P9 RARAL . n RAE S 1 10 1L 0 775 B oh i A
EEE R, IALE Java YA 575 E D0 E LK SR

NT AR a\b HIE 751, replaceAll( )] String T ESHLFiE a\\\\b (J.#] 5-
o BEHIX L SRR T 5 /N IR |

B 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 AP it [ ANEINTTE, EAETER VI M AN/ P IR G, Efi1ER
P H find( ).

package java.util_regex;

public final class Matcher

{
/7 XEERAAPLFE

public StringBuffer appendTail (StringBuffer sb)

public Matcher appendReplacement (StringBuffer sb,
String replacement)

BAINJTEAR IR B O & s fT il B 0% String M2 g /R4t StringBuffer xf
KR bo IXH VARG E LE AR BIVLAC 195 A2 AT B e80T 5 2 AN AT R VLR S
i appendReplacement( )1 appendTail(), R A4 2 il 25 H A0 B 4o id 7 .
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Matcher XI%icfEHPIREEEAL (the bits of state information) 2 —&iE/N
fi¥ (append position) . BB IEMAZRFIINE, XEFRF T CEIE
it 2 A A appendReplacement( )& il T k. 4iAH appendReplacement( )y, kA tn ik
FE:

1. M ON A B A5 R Y RTE A BT AR, s %"ff%%}&'i‘]ﬁbﬂ B EFm
StringBuffer . &5 ZHIHFARFMAELEEXTE N EHFZ/. RN/ T
start( )IR [F1 112 51— AL EL .

2. WGRTHAR), B EARINgG StringBuffer 8 AT A ik N 14 3R 415
e

3. BN E SR AR AR DL RO RS T P A IR 51 XANRG5E end()IR FIFRI{E .

4T —NUCECERAE LS GRS find( ) appendReplacement( ) /5324 BEIEH T4E. 1
BRI —AULER [E 2 False BU7E R ALJE SLEIEZ 7%, REBEE]I—A “4 N
Ji” : java.lang.lllegalStateException (java i& = EARERH) .

HRNET : RN T )5 rIE QUL R/ MNE A IR I FR/F . RIRATREAMR e,
{H & appendReplacement( ) A~ &l 'EA1, HHAE find( ) TCiEIR B E 2 MULEL S end( YA IR
FA HRE. XFEGLT appendTail( )72 1E4F o] LR Sl N R R TRy B0 EH] 7
MR INALE B G R E5F, e EmEIS ER StringBuffer #. TS
#& appendReplacement( )1 appendTail( ) i 74 ity 4 Fi 155 4,

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 BN 3] StringBuffer b AL F4,

% 5-5. {#£H appendReplacement( )#1 appendTail( )
BMAE | 31T 4 AR StringBuffer
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

223 3B INHERAE (0% 7 51 AR ) StringBuffer X4 sb U & 747 8 “Thank you, thank you very
much”. ] 5-8 RATEEMAIARG], © 8RR BB IS TSRS . &
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AR B, AL AR A, UL A2 B S B | A B AR
BRI, AL SRR T REAFEE B (overlap) o FIH Matcher.find( )
Matcher.appendReplacement( ), fRA] LAl g AE 7 U AR A B 4, AATAT AT BB Bl I 76 A4S 25
PNZNGIE=E 2

] 5-8. IEMIFIEIE M/  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( );
/7T ELRE F UL
while (matcher.find( )) {
if (matcher.group(l).equals ("T™)) {
matcher.appendReplacement (sb, "Thank you'™);

} else {
matcher .appendReplacement (sb, "thank you');
3

}

/7 e E|StringBufferfifkik
matcher.appendTail (sb);

// FTENEE R

System.out.printin (sb.toString( ));
77/ AEBATE AT & e A SN X
sb.setlLength (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 FER—U IR (RONIEAN SR 5D
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System.out.printin (matcher.replaceAll (replacement));

/7 a0 RATHFR
System.out._printin (input.replaceAll (regex, replacement));

5.3 StringZEMIENMFRIER 53% Regular Expression Methods of the String

Class

MBTJUASTEFTRE, 747 AR GA SO V)2 i 2 I . K2R B AR, RATH)
“CEMA” Sting KON T — L8 A HIFE PR HAT 1 LA IE I ik sUR A -

package java.lang;

public final class String
implements java.io.Serializable, Comparable, CharSequence

{
/7 XA MAPLFR

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 String 77152 Pattern 8¢ Matcher 2R3 (pass-through call) . FL7EA/REIE
1 Pattern FI Matcher s Wifa[f i), I HAFIHIX LS String 2 FIFEF 058 H54E  C(interoperate)
PR R 3 5-6 MR EIE T ds, A iE——5R.
% 5-6. String XM IENFIAR 5%

FREFEER Z20H4 java.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 pat.split (CharSequence input, int

limit) limit)

input_replaceFirst (String regex, match.replaceFirst (String

String replacement) replacement)

input_replaceAll (String regex, match._replaceAll (String

String replacement) replacement)

% 5-6 1, fE5E String AR 4K input, Pattern X§ %44 A pat, 1fj Matcher %44 JA match:
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String input = "Mary had a little lamb™;
String [] tokens = input.split ("\\s+"); // A% {7

£ JDK 1.4 Z§0, A —ANIENRERA AP ST RIAXSEH T e, —
IVM SZE ] RE ik B A7 ol AR G %, (HRENTHA R LURAS . W ARA 2 5 N AR [H
(R UL ECHRAE, B4 fE ] java.util.regex IS TR = AL

5.4 JavalEMFTIER A)5%E  Java Regular Expression Syntax

T2 java.util.regex LSCRFIEMFIER AN B4, Java I “BRETIE” . Bt
FER A — FRIEE AN Java SEIURGLIN L ATSOR . X AR GEA1Z BOMIRIRGE T
H—BHRES% .

java.util.regex Z5u] 41 /%1 Unicode (fully Unicode-aware) , ‘&115845i%/F (Unicode $%
AR E#18: Unicode TENFRAXIEFE) HAHEN . CFES N

http://www.unicode.org/unicode/reports/tr18.

ZHIHRE, java.util.regex )75 Perl #H{L, #IXCAEAHIA]. java.util.regex B/ F1 & RS
FERIEX AR Perl AX —FEIRE GXZRIGATTEN) Perl S o Java FlVEFER N
() BB B2 Iy R S o5 f5 7Y B3R (possessive quantifier ) . AT EG W M A 9% 48 B3R (greedy
quantifier) L “xA” . (HHEMER SR e Z LA H AR, BRI IX R R A A =5 R 158
g VL VLT o Java 1E N 3% 3k 20 S #F — 28 Perl A S #F Y Unicode ¥ L7 %1 .

java.util.regex.Pattern 6% ¥ 1% 15 2 %] Javadoc T [Hi .

£ 57 RIENFREX—WER, EEHIHZ (Javaln A Nutshell) ZEVURR (O’Reilly) .
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% 5-7. Java EMFRIAN AE— a3k

[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)

[.] FHESHANFHZ—. FHAREENITEE, AABRIFRA
RE HEMEEEHFEEFFEE. LTRIREEGTF.

.] BRPFESHFHIIMIERETT

[a-20-9] FEHEE: £ afz 285 0 F 9 2 BMNERF. BIEMLNER

a. z. 0. 9

[0-9[a-fA-F]]

FE&E: 5[0-9a-fA-F1ZM.

[a-z&&[aeiou]]

& : FihrFlaeiou].

[a-

z&&["aeiou]]

E8: a®l z RS ZIIFA.
FE: 26 MNREXFEHPRE 5 NTE aciou, HLE—H.

BRATERLFFINIERFF. MRIRE T DOTALL #75, EIFILA
BIRTRILFFERNNEREFN.

\d ITE ASCH #F: [0-9].
\D ITHZIE ASCH HFHIFRF: [N\d].
\s ILEE ASCII ZRFRF: [ \Wn\Airix0B].

15:

Java A5 3 MOTEEFOR S, kR (0-9) , inti=99; J\EEH (0-7) , EFUNFITHRE —AZE, intfive=
05, intnine=011; +75#kl (0~9,a~f) , FEZHIBE Ox 5L 0X, intx =0x0001, inty=0xb, intz=OX7FFff
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\s R {EfaTdE ASCH ZEFFHFER: [Ns].

\w LE SIETXIZ&ENR ASCH BiFAFE: [a-zA-Z0-9 ]

\wW LECRR ASCII BiRFRMIERFR: [ "W).

\p{group} EIREEFHEEFT. HENTEHARS. FSHEERE
POSIX, Xz p FIEZFFFERRNERE.

\P{group} FEREHANANEREFTH. 15T EXER.

\p{Lower} ASCIl NEFH: [a-Z].

\p{Upper} ASCIl XEF&: [A-Z].

\p{ASCII} fEE 89 ASCH EFF: [\X00-\X71]

\p{Alpha} ASCIl F8: [a-zA-Z]

\p{Digit} ASCI 5 : [0-9]

\p{XDigit} +oRi#HIEE: [0-9a-fA-F.

\p{Alnum} ASCII =R #=F: [\p{Alpha}\p{Digit}]

\p{Punct} ASCI #RETFS . 1"H$%&'()*+,-/5<=>2@\]*_{}~]1EHZ—.

\p{Graph} AT RAEY ASCH ZFRF: [\p{AlnumP\p{Punct}]

\p{Print} AT B ASCH ZFF: T \{Graph}. iFE: XHIF=AF

\p{Blank} ASCII AR FIRST: [ o

\p{Space} ASCII Z=BE%FF: [\tin\ir\xob].

\p{Cntrl} ASCII #5245I7F: [W00-\x1Ax71].

\p{category} $5 7 Unicode KFAMEEFR. 2£FF 2 Unicode #rfEE X HI
PFHRNFERNL. RFRBEE: L RRFE letter, N K
TRBUE number, S FRRARE symbol, S FTR5FEFF separator, P
RARIRRATS punctuation. WFEHLRBAREIFRAM: Lu Kk
KRS uppercase letter, Nd {XF+#HI2 = decimal digit, Sc
RFLEEMFFS currency symbol, Sm R FREFFHFS math symbol &
Zs R FTZ1% space separator. S5iXEFRFFHHWEEE BTSN
java.lang.Character, EERENZRABEHEFTIRRNFFNREH
T,

\p{block} $5%E Unicode SR EEEFTF. £ Java ENIRIAR F, HRELU

“In” F¥H, FEERE Unicode 3%, RBRKXNEREHUKE
FhE), TETH/ETRIZ. F1a0: \p{InOgham}zk
\p{InMathematicalOperators}. Unicode H&BI%IF M

java.lang.Character.UnicodeBlock.

ol FHERR HR5IH

Xy

FEULEC x B L y.

x|y

PCAL X 3K yo
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() D, EESAENFRERXTA* + 20 FIEEMET.
HESNEFTLL “HER” LECIZLAR FAFHIAERER.

(2:..) RESE. BRFREXBOIEER, BEETHRERNXAE.

\n LERAES n BRLERN, MERNFHFHEITER. &L n
FHRZ—MHFH, AERSKNE, BARFTREREL.

g8 CE3)

x? RV x HIMTRE—R, Fla0 x AEMN.

x* SV x HRTREZ R,

X+ R x HER—RHZ R,

x{n} X IREFHE n Ko

x{n.} x HE N RBEZ R,

x{n,m} x ZEVHI N R, REHHM MR

HWEMF GE4

A EEMANFABRIELS, SEWMRIEE MULTILINE #5735, W7
AT 775 BB R BT THYEESA

$ LECMAFFFEMLEER, HEMRIEE MULTILINE #77&, AT
LR F 7 B B R R F R RITHER -

\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
i x, ERTBERERFHFRH.

(?1%) [ERTEISAMTE (negative look-ahead assertion) . ZER/SHEAIFRE
AEEARR X

(?<=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 . fnSRARAR LAl 55 537 reluctant quantifier”, BRI AT &8/ UCHED x #RIRH TH S04 T /0 1E U 2k Xk
ATVCED, FEZ BRI S M E SRR fhn, F*AE*, {22}, B, WRIRERFEEmR—
ISR S, BAfRIEE T —AEHE &7, SR AT REZ AT ICEE, (H 2 R4 1 1E N ik 20k i It
oo HURBAE A B ORI AR IR, EARIREHK, FOVEfE M RiasEm. (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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BIHERFAFLER x, EFEELREPHFF. x ORENFHE—
EHIHER

(?<1x) EIERISHE (negative look-behind assertion) o ZREFRAEME
BIE A F R RILE X x AR FHFH—EMER.

HE

(?>X) x SREANRKBALRX, TEELERESSHREARE

BB TTELE. XERURLEERNOENREXN+TEH. X
MR A T IR LAY SR

(?onflags-offflags)

NILE{EM %A, B2/ onflags KFTFF#rE, FHEMH offflags 3k
BRARES. EENFFEUATENFHEAEEG, 5T
Pattern EE&XFR: i (CASE_INSENSITIVE). d (UNIX_LINES). m
(MULTILINE), s (DOTALL). u (UNICODE_CASE), # x
(COMMENTS). LUx#7ARIEENFREREFN T EMNERER
PRI, EMBERIRERER, HFBEAFESHE (EN=2
—MERERS) BWER, XEFENMHS—MrERERERE

=

o o

(?onflags-offflags:x)

IEC x, AHERSNAEZTFRER L. XRTTEHIRE

\Q AEEEAFR, BR5IBMBEENERXAEENE. E35IRHS
M AFHHEFEESMFHITTRE, CGREIN) FEEMEFRE

\E PEEEAIFR; 4RA\Q FIREISIA.

#comment IREE T COMMENT #5335, £ av #F{TERE < BEENIA

WINARERH 2B,
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5.5 HEXTRAILHGrep An Object-Oriented File Grep

B 5-9 SZEL T — /M AR grep AN R . Grep SIS S IENRIER, WTHT
P AR FIRE AN E S . Grep.grep( )RR 145 F 2 987 22 42 1) Grep.MatchedLine X £ FE51 .
MatchedLine 25605 7E Grep H1 2. IR E1E A Grep.MatchedLine 5| FH B & 50T .

%1 5-9. THIFIX} %) grep 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 {

1/ AEA AR BIR Neff 5
File [] files = new File [argList.size( )];

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 S45 Summary

AFREATE TR CARAE 1.4 BORHIRNE] J2SE 7 & LR IENRIER

2,

CharSequence
fE 5.2.1 AT AR T CharSequence #3211, H1E 1B A TN T
Hh R HA R FFF 751

Pattern
Pattern ZRHEIE N R IA KB BEEAL X G2l . 78 5.2.2 TWHATESR| T Pattern
1) APl Ff222s 1 analid i g PR IA A 44 Bf R AR Sl . RATTIE JiE 7 H T34 T
FAYRIUCHC ) — S F S S HFR T o

Matcher
Matcher ZRIREHNIT SR, EEMNTRTFH LMEH T Pattern X %k S AT
VCRECIRE R . 5.2.3 Fifiik T Matcher AP, ALFEUIA[{E Pattern %5 b4 (1
Matcher S5 K frf iz 47 25 A2 R UC RO 44

String

1.4 ATHENINE String KA 1 — B IR NRE XA FER . 5.3 WXTE 7 &
4.

java.util.regex.Pattern SCFFIJIEMIFRIAXAECAER 5-7 ol . HAJEE Perl 5
R4

DU A TR X i ORI BB A) 5 o A2 R — &, ARR S 7 A 81X — FE i
“SEETEE I A R R TS
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A I
FANE FRE
Here, put this fish in your ear. (fEiX, BB FKHEE., )
--Ford Prefect

WAVERBAE— AN BT . B BRI TR TR Z HER S JLE M 47 2
b, AT R MANE RIIE S . #E (The Hitchhikers Guide to the Galaxy) (EI (4]
ZIBY74ETE) ) 1, Arthur Dent 3 Babelfish (52 U1f8) JAEHZEH, M@ 7 riE 5
. 2 JE A B SR AR AR AT s At vT AERAR BB B AR R 75 (AT LD
HRE S
e Java T &5 L, BAVAE LN Babelfish 3 A (EABUERA) % EIRML2004
HZFE S DA R TE F 2 2R 2B, Java 2t — M iz 8 F I gm REE
5, EAEHNAER Unicode KL R T4 5 ULFT AT MR FEE 50140 C 8L C++AHLL,
Unicode [I[E SCRERR I 4L T A RFEE 03, (HAS 2 H B2 . 1847 e B
i IS 1) A DR B DA R S AT Ab B 2 AN R
6.1 FRIEEAM
fE1 18 java.nio.charsets HUFIRI4IT 2 1T, Ao K e L —L 52 4R
FRARIGFARA IO . 7 I FERFRER RN BRI SEAR AL I 715, BT LA ARIE
e FH A AR R 21
Character set (“FAF£)
TRIES, Wk, WERKRE WS . 78 “A” 2—MFERF. “%”
R—NTR. WAWERTIME, 5 ASCH, Unicode, 22 Hi i th 54 AT (1)
HEERR. R ARRRK BN, fFSiosfET.
Coded character set (4#G-F=A/H5E)
—MERS — N EEES . IERIBIRE S FFF, XA EATHUT DL R e 17
ML ERIBE LR HALTI gD 2 R4 nT DUBCAS [R] ) B0 2 R — A 77
Eo PRI R bR A A E H, Bl USASCIL, 1SO 8859-1, Unicode
(1SO 10646-1), LAJ% JIS X0201.
Character-encoding scheme (“EA #5377 3)
G TR B B\ AT (8 bit ) AL . AT 5 E ST T R
M) 7B RIB N FTH . RIS REEA T B S w7, AT
BRI AR R N b, ARG RO AR R AR sk G S AL
MR FHL
I FAFEAE g H T S AR B . RS T R TR, RN

1 A BEEBHIEHBREK, (A2 IX 5 AR .
2 JiEjd http://babelfish.altavista.com/j7 7] o
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SEFNENZ MEERR, Ko miLHE-E — AN, #lin, UTF-8,
K4t Unicode #4748 RGN, F— bl R 2 N ARG T Re KA
M. fan, EUC AJ LA JLANEINE 5 B34 T 9 .
K 6-1 J2 {8 UTF-8 4ufith /7 244 Unicode “F45)F F 4wt 5 IF I B R IA . UTF-8
T 0x80 HIFFHACHIE G il — A i (ARifk ASCID o Jirfy HAH) Unicode =
FrER M i 2 3] 6 >7715 1) 25715 17 51 (http://www.ietf.org/rfc/rfc2279.txt) .
Charset (F7#74)
ARiE charset &£ RFC2278(http://ietf.org/rfc/rfc2278.txt) 1 5E XK. ‘B MmisFIT4E
MR mis T Z %4 . java.nio.charset {45252 Charset, &3 375
EEHIIL
K 6-1. “Frrglk UTF-8.

0 1 2 3 4 5 [ 7
i " E] it a n a I
0OBF 0040 | 0061 OOF1 0061 O0OGe 0061  COSF

) :lrSwpurnfel

CharsetEncoder
{UTF-8)

ByeeBufer
o 1 2 3 4 5 6 T & 9
€ | BF 4D 61 | 3 | B1 | 61 6E | &1 & 37

Unicode /2 16-f7 74t . * il B0 At A a5 5 PSS — 2 — ML)
AT TR T — R, (A2 H a7 2 A R mis IR R 2 R .
Ko BIERAE RGAE 11O 5 U A T AT A2 DL 9 21 i, it LA IR A e Feh s,
Unicode s HAthdm s, 76575 5 R 2R S gmit 2 (85 7 Bk AT 544k

HH java.nio.charset 41280 2 71X R K. XAE Java “F 558 — kA H
Freegmiy, (AR TR R%. M. LA S RIERf R .
java.nio.charset.spi LIRS AAEGHT (SPD |, 4048 A ARL 2% v DU 4
B PR o
6.2 FH&E

F JDKL.4 ik, B4 IVM SEBLES T E SRR 7474, R 6-1 FIH 7 AR A
IVM S AT DARE B SRR E R4, (R LRI AN R KEE . (BUIE ) IVM FiA
NS, WEFISMITRERE . ) R, REIE N IVM LAE D TR R 7
FFEE, HR2BARENTRE, WA ERZREIRETFREL —. £ IVM JH SN FE
BRE, BTN R X E . FI/EIVM BLE .. RIEFE—MEE
78, WEERINERPRN G4 S NEERBRITE 5B IF R IR .

3 HHERAKZXFEM . Unicode BLETT LAE UK T 16 ML FAFgmid. BHH| 1.5 WAk, Jave A SCRAX L HT

NS E TR
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w61 MEFHE

FHE ik

A

US-ASCI | 7-RL ASCI1, 1S0 646-US, Unicode FIFEMBE AR TR, XEFEMMERKIBFH
%.

1S0-8859-1 | ISO-LATIN-1. KEBHRCMIES EMAIFRIE. X2 US-ASCI | MY REFHERE T K7 IE
FEIBPECHMESF. (UL http://www. unicode. org/charts/. ) |SO-LATIN-1 BOFFF7E 8 fiL
R THRES .

UTF-8 8- UCS #5348\, FA RFC2279 LK Unicode ¥R 3.0 (EIERR) $5E. XEFMEMEH
FRmED. /T 0x80 BY ASCI | FRIHRADABEFT . HbFFHHBOARIHZNF
. WFENFY, BEFTHESFUSETEFOHEE. (U
http://www.ietf.org/rfc/rfc2279.txt. ) UTF-8 5 ASCI I MEIRMERLF, FEARSRLN
ASCI I SZH#E 2 RAFH) UTF-8 4wAD, T/\F 0x80 KIFFFHY UTF-8 4RADRLZ ASCI | 3.

UTF-16BE 1613 UCS 38, BIIEF. B Unicode EFFERH IS A 2-FHFF, BEARES
FHL8 4L (bit) o

UTF-16LE 1613 UCS 358, RIIEF. B Unicode EFFERH MRS A 2-FHFF, BERSK
FHL8 4L (bit) o

UTF-16 1613 UCS 3:# & X . FEFHAIENEFFRCHE. UTF-16 F=FF4E RFC2781 Hh3EE. UTF-
16BE #1 UTF-16BE &\ 4mfL K 16—, EMHBFFHE. UTF-16 2HHBERE, EFEAS

EFPIRCRRTHRBFHROERE D ZE R UTF-16BE 3 UTF-16LE. HL3R 6-2.

FRRAMAX KNG, WHE, BB FRFEARIAN RS T BERVNG 7R [

H IR AR BCHIAE QANAY 4e30 BT 1B EM I 7 /540K, 3R 6-1 FR 3 BT 4
FREBAELE TANA VEM AR UE TR

UTF-16BE Fil UTF-16LE #1859t —A~ 2-F 1 8U0H . PR IIx g (1) A i) 25 04 20
BTG T ARAE R WA RS i, B AR g R B A B ok s I 5 8. UTF-16
Gt AN —Fh BT ARIC: Unicode FAFNUFEFF. WA K A= 78 GmB It it o B 2 45 I
PRCA RIS S W2 JEIBENZAE, e AR 2 L Unicode 6 (%)%,
TolRIWr A% ) Bt AhKRIG, NFAT I RGN RE S Je % FE\UFEF JE BB R MDA
UTF-16LE. {1/ UTF-16 4t i 56 2% REFIIA v] 715 7 b i M8 28 Geis A AN [ 9 P4 38 1 It
. M5 Unicode HE AT
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R 6-2 fiftke 1 Java T G EERIANE AL A FR AU AT -

= 6-2. UTF-16 FRFEYRD/ 1R

UTF-16 UTF-16BE UTF-16LE
Yrhg MEEEFHR | BTFETRIE, HEESMUF TFTHRE, RBIRLAFRF.
iB\UFEFF, % | F.
35 UTF-16BE.
fRRG: kF | fERDA UTF- iR, BRIRABMFERF. R, BRRARMFRF.
RELzN 16BE (Java BJR
BFF)
RS FRIE | HMFFARIE. WFHRiE. BIBASMF BFHRC. BIBARMFF. TER
=\UFEFF fiRES 79 UTF- Fo T | T, ARERIEEITR
16BE. 2.
fRES: FRIE | HFFARIE. WFFHRiE. BIBASMF MEFFC. BEARLFERF.
=\UFEFF fi#RD A UTF- F. FEMIEZHRTT,
16LE. AIRERSIEEITHE.

il 6-1 J7R 1AL ANE] 1) Charset S AT 40 7= A8 B B T 15 7 41

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

*
*
*
*/
public class EncodeTest

{

@author Ron Hitchens (ron@ronsoft.com)

public static void main (String [] argv)

throws Exception

{

the hex values of the resulting byte sequences.

// This is the character sequence to encode
String input = "\uOObfMa\uOOflana?';

// the list of charsets to encode with

String [] charsetNames

¥

for (int i1 = 0;

}

}
/**

"US-ASCIHI™,
"UTF-16LE",

{
""1S0-8859-1",
"UTF-16" 77/ ,

"UTF-8",
"X-ROT13"

i < charsetNames.length;
doEncode (Charset.forName (charsetNames [i]),

"UTF-16BE",

i++) {
input);

* For a given Charset and input string, encode the chars
* and print out the resulting byte encoding in a readable form.
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*/

private static void doEncode (Charset cs, String input)

{

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 (** " + @1 + "I ");

// 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.is1SOControl (c))

System.out.printin (");

} else {
System.out_println (" ("" + ¢ + ")"™);
}

System.out.printin (""");

¥
}

T 2iE4T EncodeTest [1% H 45 5F .

Charset:

Input:
Encoded:
: 3F
: 4d
- 61
- 3F
I 61
. 6e
- 61
- 3F
Charset:

Input:
Encoded:
: bf
:4ad
- 61
.
- 61
. 6e
- 61
- 3F
Charset:

Input:
Encoded:
. c2
: bf

~N~Nouh~hwWNREFO

N~NoO O WNEO

I 61
: c3

S WN P O

:4d (

US-ASCI 1

zManana?

)
1))
(@)
*
(@)
Q)
(@)
Q)
1S0-8859-1

zManana?

(2)
mw
@
(11)
(@
W
(@
@)
UTF-8

zManana?
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> bl ()
: 61 (&)
)
61 (a)
:3F (@)
Charset: UTF-16BE
Input: ZManana?
Encoded:
- 00
: bf (2)

O©oo~NO O
(o]
(0]

T 4ad (M)
61 (a)
f1 (1)

61 (a)

O©CoOITOoOUhhwWNEO
o
o

11: 6e (n)
13: 61 (a)
15: 3f (?)
Charset: UTF-16LE
Input: zManana?
Encoded:
T bf (2)
1 4d (M)
@
f1 (A)

- 61 ()

O©CoO~No AN~ WNEO
0]
'_\

10: 6e (n)
11: 00
12: 61 (a)
13: 00
14: 3F (?)
15: 00
Charset: UTF-16
Input: zManana?
Encoded:
fe (&)
£ff ()
- 00
I bf (2)
00
s 4d (M)
00
61 (a)
: 00
f1 (n)
10: 00
11: 61 (a)
12: 00
13: 6e (n)
14: 00
15: 61 (a)
16: 00

CoONOOUORA~AWNRE O

17: 3F (?)
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6.2.1 FHERX

ERATRA ] Charset 251 API H (FHIE 6-2 EFE R -

package java.nio.charset;
public abstract class Charset implements Comparable
{
public static boolean isSupported (String charsetName)
public static Charset forName (String charsetName)
public static SortedMap availableCharsets( )
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( )
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K 6-2. FIFHER

Coding ErrerAction CharsetEmcoder
+CodingErrrAction KGNORE
+CodingErroraction REPLACE |5 ﬁ;ﬁ"ﬂ dharset :“ "
lodingirmriction REFOR]
todogimeiain CharselEncoder esloce WA (yte ] newReplocerment
~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)
+loderfesult flush (ByteBuffer out
ﬁﬁﬁm%mm.
+ enode tin
+boolean cankmcode (charc)
+hboolean canbrcode (CharSequence is)
Cormparalik
CharsetDecoder m
+(harset charset () +boolean isSupported [String charsetName
+Stnng;gl(auerrmt (1 +{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 onlinmapgabileCharacter [CodngEmarkction newdction) | +bocdean ishegisterad ()
+lloat averageCharsPerSyte (] +3tring displayhtame (Locale locale)
+float maeCharsPertiyte () +hoodea conroies (Charser 1)
+{nderfiesult decode |ByteBufler in, (harbuffer out, boolean enddfinput) +Choeseteoder newdevody (1
+{oderfiesult flush l(hﬂuﬁu out) +H harserfovigher et mody ()
+{harseiDecnder resét (} +hoolean cantncode )
+{harflufier decode l&mﬂn‘ﬂ‘emj +{hartiufler decode (SyteBuffer b)
+hoclean iuteDetting |) +iytelluffer encode (CharBuffer cb)
+boolean sCharsetDetecead +Bytelulter encode (String $1r)
-+ harset dotected Charset {) +irl compaeeTo Wlﬂﬁm
_____ - +ind hshCode [)
+boolean equals (Object ob)
Coderfesult +-5tring baString ()

+nderfesult UNDERFLOW
+nderfiesult QVERFLOW

+Sbring beString ()
+boolean islnderfiow ()
+hoctean isDverllow |)
+hoolean iskrmr {)
+hontean isMalformed ()
+boolean isUrenappable 0
+int length

4+ ult malformedFor ength {int kength) -
+nderfiesult unmappablel th {int length

+woud theow Exception i}
{itche

Charset Z5$F 345 2 /AT K K fH S B . Charset & lE. Wi AHEST] J5ik
forName() 3k /3 HAKSE], SN ZRFEM LI B Charset J7iA#l & 26 FE 22 4105
HL— S A ATE 2 AN RE gk

Tulﬁﬁﬁﬁ!ﬁ;ﬁé (boolean class) 772 isSupported() KA & 7E IVM 1847 H 24 /i 8 72 1
FIRHERT W . 1@3d Charset SPI AL AT LABhAS 2328 7758, BT AR 8 AP SR AR
K%THBLETIEUEHS 7E56 6.3 T iRIR T Charset SPI.

— A F T%Tuﬁ%/\fzﬁ% A MR REEEEENEZ ML . HE
42 R B 42 #B 7T LA forName() Al |sSupported()J£1ﬂEﬁH

AR RPER AT D S B R AR, eI T AT Java P B AR B E AR . AT
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SEH 7 2 4 B2 B InputStreamReader 1 OutputStream-Writer 25 getEncoding()iZ [Al . 44
FREATILARR, e MIEAFREE Charset (1742 —. Charset 52 45 H
P SR FR IR R o

F AR MR —, availableCharsets(), ##iR [BI7E IVM 245 21 AT 7774
f) java.util.SortedMap. 1ET isSupported(), 15 22 %% 8T I RFAR IR [ (2> it 26 B TR) 24
A% IR B SR ) R LA A B AT TR 4 RRAE N B B Y Charset X 5. i%4RET, Wb REAR
PG 44 W% 7 BT HEF

availableCharsets() 7 £ T iR 18 . BIASCRFITF 270758, (HREF 1R /EA HifhE
KR A Rew ) . 18 F availableCharsets() /s 25240 BT H EL 41/ Charset Xt %, SE414k
Charset A e T Z AN FE . WIS ERIEDT IR BTSSR A Jon i i ] ) - P 4R 1)
ZF, Al forName() ik, 241675 BAIAS AT A w] FH 0 7 77 4E R availableCharsets()—
B, TH A EH PR — AN, BRI R R 2 A A, it
availableCharsets()i2 [F1f#) Map F&#6 106 & 1 H forName() n] 3 [B] 1 AH [F] 1 F A5 48

;

— H3RE Charset 2B 1250, name() /7 1K R 8] FR7F S )Y
o5 EE A4 Set. H aliases()iR [F1 ) Set ¥tk A< & null,

2%, It H aliases()¥
e LU

—_
O &

4~ Charset Xt Rt # 4> displayName() /7% X877 2 BRI SE BN AR B HEE
FFEARR . X iEn] DR EA AL Bor 28K, Blin, AR Reigmit .,
displayName() /7 7% 1 LAf# F Locale 2445 & — M7 FIAEE . TS ECAAE B BRI X 3%
wE.

WIATHFimPE R 1), 1ANA R4 FRFE LR IBUBCE LA . dn 45 (1) Charset X}
RFTAE IANA VEMH 754, T84 isRegistered() /5 KR [F] true. WX RERE, T
2. Charset X} 5 7 2L 2 JLA 2 A

® FRHEMBEARRN STE IANA VEM 4 FRAFT -

® U IANA HIFE—/NFRFEREM T 248K, X GREIMTE LTI %5 IANA F
HK MIME- 8 3% 44 FRAAF o

® R FFFEATRMIEM FRER, A M RT I HE 4 FR N AR B A 4 o

® IR FERFELAL IANA M, BRHETELFRLILL “X-7 80 “x-" ko

KEBIER T, RE IVM LR A SI0F XN . R, R ETHEE CRT5F
AN I —EB5r, A T X A Z S T IR A B £1XT isRegistered() &
MiZig[E False LA “X-7 Fkin BB FRFE. W 6.3 75,
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6.2.2 FATERELE

AR P T IR AEARTT R 1 Charset ) API Jyik:

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( )

BTN, FRER R TR MR S 1Z P AR g 7 KA. S ERE K
Bl —NFREETRER S — D FRER T —DFRHE (Co) BEF 57— (G, Fr
£ Co HARIL BN AT AT LAE Cy AT AR R IL . A TR AP SR B A
Fo WERZEMERAWL, WAL C, (BEEMTE) PHRILIMERNRLE CHHE—
AT LAGfY,  JCT AR

= Sy

contains() S5 5 12 R E NS HUE AN Charset X %42 759 1% Charset X 5525 1 7755
ERTEE . ZITEARAEIBATIN Z A LB TR A R Charset 88 5E 45 1)
FFEER L SIS T AR [E] €true. R contains()ik 0] False, F#nfL &K RNEERA
A KR,

ISR FREAERE A — ML, R REA P B 35 54 2 T4 1
NS

Charset 28 #7875 T Object.equals() /775, U1 Charset 1S5 $iA #H [F] 1 KL YE 44 F5
(HH name(QiR D) , EATBEAAZAFER . 7E IDKL1.4.0 fiAH, H equals() Sl i HL st
SERTE A AR R TR L L, R ERE TR R X KNS o ISR TEAR SR I RA B 1%
FIERASRFEF . BT Charset.equals() /727 & | Object ZSHHIERIN 7L, BUAIFHE N
52—~ Object KIIS4L, MiA&Z Charset 25, Charset ZRIXT G ki A2 5 AT Z R
XA

FrEE LI forName ()59, REIR [BIAR [ RO RAORR X kA fi ==
IBEAFLEBN S 5] IR 568/ equals() 7 ik IR —#Elf. H
55 B AEE A equals()RAT PR RAE TS . WRANK Afi,
K AIXA S ST S, PRS2 R

Hi JDK1.4 ' Charset KAHRFER LI 20, TS g 2 =] — 5
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TEATREVE R B T AT AASIE Hir Charset 23 7 Comparable #2171, R E 24k compareTo()
J71%. 5 equals()2E1LLIY), compareTo()LL Charset Xf % (R JE 42 FRONFERE, R [AI455 . ] Charset [
compareTo() /7 VEFAT LI KNS ARt Wi Charset % G HIE S HEATHERT, EATKHZITE 4 FR
FIFHES ], KNG B—IRIF, KATE Comparable H5E S ) compareTo() /774K H Object 1
NSHEA, Frblibib e SO —FE . R A HE Charset X %4E N compareTo() /77115
#, ¥774 ClassCastException. compareTo()ASAE LA [F] 2R % 5 92451

Yk I E AT ARG 42 B % 5] Charset %14, hashCode() 75 3% [l 1 name() /732 (& B2 EHIR
i (HEIYRGA RIS X453 K/NE D IRIEIF String UELSIAAS . Charset ) toString() /7 72 1R [RI #7144
FR. KEB4rifIE], hashCode())SZHLAN toString() 7 iEAN AT AEH « #EIX AR B e A= N
Charset 287 35 B 411, A0 SRAEBUH WG A48 AT g 2> 52 e AT T 1) SR BB 76 VR X35 s ma e AT TR0 o
v

BUERATC 2] TR AP 5%, AEBATRE — N P Ar gttt . X2 54775 2 5]
SE bR TE AL BT o

6.2.3 FITEMmILET

TR H— N Z A — AN i 5 R4 %) . CharsetEncoder 1 CharsetDecoder 25
;I%%ﬁjj%o (y_ll_xlg] 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 HA IS —A APl J7i% 72 canEncode(). 1Z 7 VAR RN FRER T R VFgID. LT H
M AT RSO RD . E B R BIAME DR A D B AT, e ATTRT B EAS I 715 PP 31 2 ] 4
i IF B2 Je ik #— D EEMIeS 7 58 o IR AT R B R SRS I AR B SR EY .

W% Charset % 4 Be s i 742541, canEncode()J5i%ik Al true. # N false, L%l
H B HAth = AT IEASRAZAE A G LW A . XFEHCK 51 & UnsupportedOperationException.

i F newEncoder()i [2] CharsetEncoder %F 5, RJ LM A= FF S AH S i 77 S A0 7457 51
WRTFFIFI . ZJaEATEAEART Fh2£>] CharsetEncoder 2511 API, {H & B SE B AT ZE B il i —
Charset &% T PN 712

Charset [~ encode() 77V 718,  FHERE ST XS A1 AP S AH OC FI i 28 SE I i o RN 4T
IR [F1ET ByteBuffer XF %, & FFA 45 € 1 String B¢ CharBuffer £ — NwtS =17 5. fEiG 480
i #iAE CharBuffer X R 11217 . encode()FITE KA String 24 H 3 1 0 & A1 8 — AN IR I
CharBuffer, %&[FT R HIIXA:
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charset._encode (CharBuffer.wrap (string));
fE Charset X} % _F i | encode()fd FHZmtd 28 KB B, S [FT T AIAAS:

charset_newEncoder( )
.onMalformedInput (CodingErrorAction.REPLACE)
-onUnmappableCharacter (CodingErrorAction.REPLACE)
.encode (charBuffer);

ZIEEATEATIE, CBAT AR, BN S BT S B AR R BT BN A
iEFATTEE X CharsetEncoder 3% — "~ AP, M1 58 4 [ FR) B AR 7 2T 2 i ) 3 A2

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 endOflInput)
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 Ffinal CharsetEncoder replaceWith (byte[] newReplacement)
}

CharsetEncoder X 5t — /MIREFAHGI 5. Pyt FHiliok. —LE2mA%as i i A T RE 5 22
SO o O b A it A2 T 2 TR R IR

X HLF AN 7 IR LR CharsetEncoder % 54 S IR ES B . Mg 2e Al — A
Charset X} G AH<HK, 1 charset() /7R [l — AN &4 5% .

averageBytesPerChar() /7 {5 [Al —NF S, KRS ES AR FF N HE. 8
ZAERT LR B . MYmiD TR, gmidis Bk ] DUE SRR 7 g, 8 — S 55 ) DAgwhs
BOKFHADF 7 (UTF-8 w2 XA TAERD o i EAEN— M EFERRAH, FkihE
ByteBuffer TR ~), ByteBuffer 7581, & 45 7E 445 I g AL -4

B Jri, maxBytesPerChar() /7R /RESE A R ld B 7 75 T BRI ROR T 1 8. Xt —ANF A
fi. 5 averageBytesPerChar()Z&1L, 177154 H K4 K/ ByteBuffer. | maxBytesPerChar()ik
[ F4) 48 3 DA 2 ) 1) 7 7 RS 4 H e 5 D tH 22 1 X R/

TERATHE NG IR 55 2 17, 55T CharsetEncoder APl i —ANERFIN: B, HEHK
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encode() 2N 718, 7E B H 40l i ByteBuffer HH &8 F2 LK) CharBuffer [ Zmtg 8 Fra I 4fd T —
5o X2 4IESE Charset 25 - EH A encode()i &2 1 FH I J777%

L ff ] CharsetEncoder % G, 7£2 it 2 AT g i 11 6] B EL AR IR AC B S AL . RS
Ja B BUE B AL B D H R . D I encode() I B S HUR AU BL S B A i 038 (AL, it bl &
THED BTG g 2 BT R RS E K.

EFRATVE T i LA AL TR TAE 3. CharsetEncoder 252 — MRS A% 5] %, szfr -,
B IRSERE CAIA R LI 24 1. CharsetEncoder X} AN AZAELEFE P 3L . Ftid vl LAZE
— AN RS IR e, BRI encode() B MER, 83 H R A encode()IEE AN E
Ko Gt FEa T

1. B R reset() 77 E A g D B8 OIRAS o iR AD 5] B UE R ITHA P A MDA R . AR
CharsetEncoder X R AT EE N, (HRE2XAMETY .

2. ANHABZRIAR encode() MYmig et 7R, endOfnput 2% false X5V REAEZL
5. 25 1 CharBuffer i FEF4F, 1M 4mhd =17 5K A i 232 4L 1) ByteBuffer I,

IR[EIE, %\ CharBuffer 7] fE A& 4HNZS . Al AEE N ByteBuffer, ol gmfid s vl fe 75 5
B2 PRI R TR AP A . GlDas A% 5 o] BE R OR B o] LA 7 51 AL SE B PIRAS o FEEE 0T
HNAT BB N GIX

3. ®Ja—IXHA encode(), %% endOFInput 24 F A\ true. $2fLf) CharBuffer o] gl & %15k
B B AL ) A BN . EENSE endOFInput 785K EoA true. IXFEHUE 1400
Sl ETHRATIN T, SOV EHRNA BRRE 5 o

4. WM flush() 732K 56 ok 56 B Jnht H-4 BTG R0 R 107715 i SRAEfi i ByteBuffer Hif 2
A3 a], FFEZ R,

MVEFE T TAE AR, 2% ByteBuffer i, B SR B gD ES RIS, encode() /7v%
REl LW, F2ik[E CoderResult X%, KRR KRG 450X G AR T 5145 R4+
Z#:

Underflow (i)
IEHEN, FoRFEEZHmMA. B LM A CharBuffer NAEAE; 83, WREAN
T, ERABIMRMARTEL TS, RTRTFRICEFATAER . BH CharBuffer ()47 & fig
ke G R 25 Y R %) AR 1) )

£ CharBuffer TN 2 M 4afid =57 CEFSEZ X LA compact(), W ZIAEFM1E
B FEFRIAA encode()4k 4k . WIS T, FZF CharBuffer i H encode()Ff H.
endOfInput & true, 2 51 flush()RiLRFTA 775 #8% K 1%45 ByteBuffer .

T iR SR s 2 R [ AH (R R0 % 52461 . 444 CharsetEncoder. UNDERFLOW [fi# A 2K AR & .
XA ] DU IR Bl B R A0S LS S I8 AT (==) KA N Rk TR .

Overflow ( Fi)
TR 2% 7839 1 FarH ByteBuffer I H.75 277 A 8 2 fudw i . %\ CharBuffer X 4 n]
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e REASHRER . X/EIEH %M, AR R . BN IZIHFE ByteBuffer {H 2 AN %
$EL CharBuffer, CharBuffer ¥ B e fINLE, 2 )5 KA encode(). EEIHITERE
SN

5FRELN, iR E—# K2, CharsetEncoder .OVERFLOW, ‘& 1] B4 H T4
L.

Malformed input (3 BRFE IO
GRAGRT, IXANEE BWE A 16-0 M EUE, A2 AW Unicode F4F. X T #ID R
Ui, X ERE MRS A S T ARA I TR

IR [F] ] CoderResult SEFI¥ A& — IS, RUONE R P B . e 6.2.3.1 7
CoderResult [1] API.

Unmappable character (JCHBH4F)
RN A A BEWUR S RF B RF A PP AU 7 E—piltn, RIS IELE(E A 1SO-8859-1 4
F{E A ¥ N CharBuffer L& =lE-52 T Unicode =474F. Xt TA#ID, fEID 3 EER N 7117
FUE A T R GV EAR 10 714 o

Gy, RIS IE A 7 SRR BN REBR S ORI, IR BTG R o St T DS
T, BETIIRH, RFE NSRS . T et il §e S 3EAT i 7

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() AN E R Bl boolean 4551, FIRGuib# /e 5 ReR 245 I A GmtD . PR %
HAE— A 22 XA S N I ft o 0K 5] EE g i 2% A FIRES B2, i DA s Ak B TE A
HEAT AN LU FH IR e 770 . TRARgmAD RbFR AT, {3 P AX S8 7 VA A N

canEncode() ()55 — /MK HI 258! CharSequence [l— 3%, R sk, (RS2
CharSequence (47 CharBuffer, String, ¥ StringBuffer) [¥j%+ % # 7 LLS A\ %] canEncode()

CharsetEncoder HJ3| B 77120 & R AL B g i s 2 vh

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 (
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CodingErrorAction newAction)
public final byte [] replacement( )
public boolean isLegalReplacement (byte[] repl)
public final CharsetEncoder replaceWith (byte[] newReplacement)

}

W2 F2 3, CoderResult %t % 7] LA encode() iR [H], Fmgmhd 55410 8. A HAC
TE X AREGAS 24514 malformed A unmappable. 74— /MRS AE EAR W] LG & Znhd 28 Se ) ok %
BUAS A B4R . 24X e 22 — % 4B, CodingErrorAction 235 Af G5 R B ER1E o
CodingErrorAction s& LA FI I LI LM ERIZS. BRFERE, ZaRBR5%, G5 T eARAgH
. O RISLHl. CodingErrorAction 5E X T =ANA L.

REPORT (#K#Z&)
@17 CharsetEncoder B FIERINAT A . XAMT NER R HADEE 1528 1Z 1814 1R [7] CoderResult % 4
Wik, ArmmiER)t.

IGNORE (.Z#%)
R N WS G A e 15 I EL A SR B AN B UEAT A 3 5% PO i N A8 A I

REPLACE (& #:)
i AR R N 4 T %1% CharsetEncoder 58 S 24 RiF ) 5 3 77 7 471 b 3 2 i

=)

TRo

PRAEFRATTAHNTE T o] R RAT N, QAT A FH 2 BT AP 7 B R B T YA 772 R0 o2 A 24 B i
fJ. malformedInputAction() /7721 [BI£F XA SR I AN A 24T 8 . 1A onMalformedinput() i3 & 7
A2 J5EAE Y CodingErrorAction i . JoiEBRST 45 —X R E R E R RIT N, FRiRE
CharsetEncoder *f % 4J#i. @itz [a] CharsetEncoder, X7y y2: 7oV H 8. Bilin:

CharsetEncoder encoder = charset.newEncoder( )
.onMalformedInput (CodingErrorAction.REPLACE)
.onUnmappableCharacter (CodingErrorAction.IGNORE);

31E & CodingErrorAction.REPLACE i}, 7t CharsetEncoder [-f¥177 3% 1) 5 —2Hab 2
BB 7 4 1)

T 5 A AT Lo A replacement() 77 AR L. RIS AR R E H O B TS,
AEEONINI-

fas ] LAIE L isLegalReplacement() /7725, 48 AR T faf Y 1) =1 20 B0 A0 B 48 201 1 9212k o
B 75 e A AR P A S . 10, FRHERSIE TR AR T A, NS R
TR o QISR B 4T B A REBEARAD B A AR E P 51, dmhs =719 17 51048 N T8

f e, KT LldEst A replaceWith() i B8 B 457 51 S N FT1RES . M dmbD el = K BN,
B4 45 8 W75 e 90 3 B B B85 R 47 % BN CodingErrorAction.REPLACE. BE%1H
HIF- A5 P A I R B R B i WA, java.lang.IllegalArgumentException #5# lH o iR [BI{E
#& CharsetEncoder X} ZA £ .
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6.2. 3.1 CoderResult Z&

iERATTE — T T H2 3% CoderResult 2%, CoderResult %f % /& Hi CharsetEncoder £l
CharsetDecoder %} % % [A] ] :

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

}

WIS R, ARYE RS T A 2R [3] CoderResult I — 30349l & 7] LAE 2I7E
CoderResult 25rf,  FiRIXEEE O A LA I, XL s m] LU = O A S e w8 5. &
Al LUE I ==12 B fF B4 CoderResult X R FX S A ILIRBAT LLE (IoRB 6-2) o TLiemiA™
CoderResult 5, #E2 T LU AP R ik B 25 J 1) & e

HIPIAN 712, isUnderflow() AT isOverflow(), AS#EAE & R WRIL A —ANJ75R F true,
A8 M CoderResult 5§ % FHANGE B 3REUE 2 (15 .. X T isUnderflow(), CoderResult. UNDERFLOW
SEf) iR ] true, %FT isOverflow(), CoderResult. OVERFLOW £ 21k 1] true.

HoAl 554N A7 2K (boolean) B %k, isMalformed()F1 isUnmappable(), 4SR5 . isError() /5122 ffi
@771, RHEAp—AN 575 A true XA T ERR A true.

U5 CoderResult SEf R R S 1R 24T, length() 5 BB A EH RN P E . TR MI T
i BRI, WA AHRIKE Gl N A n] DI s o 4niRIEAE CoderResult f 57 E i
FH length(), CoderResult RNZix4i% CisError()ik o] False) HIEHL R, ‘&2l A 1K)
java.lang.UnsupportedOperation-Exception, JlfLAZ/NCao XFFKEESLH, i\ CharBuffer 2> 4l &
TEE MR ZRE b

CoderResult KFRIFERALE T =P fET77%, FIT HE LImhdas ML S (6.3 15 180R 5 =) fifer
M5 WITRNAATITK . CoderResult #4id B8O FAA ). BEANRE ELEON B HEAT S8 4k B 4%
ARE K. BATCEE ] CoderResult LR FRAN FEEMALM . X T RARERIEG, &
AR I e — BhURr I A4 S22 length()iR [BIFMEL. #91>T.) 7772 malformedForLength() 1
unmappableForLength() 7373k [7] CoderResult 15241, A isMalformed()5k isUnmappable()ik 5]
true, F£H BTN length() iR FUEIRMEHIE . X8 T ik R R HE45 H 1K BER I [
CoderResult 24 .

EFLEENR, ML TV CoderResult X 25N, i — Ao EHE & 2%, i,
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CharsetEncoder Z5[1)4xfE encode() /7%, W& B gD a5 = W H — > 7% . throwException() 77
R IE T, ) CharsetCodingException & 241735, 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 FIIERARGES

TR SR gL S A1 5 . B ISR R D T R AE 7 g it ik i 16-17 Unicode F4FH
4. 5 CharsetEncoder Z51LL, CharsetDecoder J& RS 514, N EEARLIE 240, KN
WHENINER RN S SR EATRPIRE, FHIXERE SR E TR,

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)

}

BB REE R, CharsetDecoder ) API J1F-/& CharsetEncoder Fm{% . AT AT EPEZE R
b, GREEHHTIRAE 6.2.3 Wi & TR

T TR 75 B P T VR I A — AN AL R S B . B charset()TT LAZREURISC ¥ Charset i
Fo FERXANGRI R B AR BTG IR~ 25 A0 e K EU2 23 )i i averageCharsPerByte() Al
maxCharsPerByte()ik [F1f#]. {5 HixX L4{f v LAy CharBuffer X RHET,  REZBUERS 715

CharsetDecoder %ﬁiﬁﬁ%ﬁ’ﬂﬁ&% FERTTH)TE R, XA S AT 7754 A .

B N7, isAutoDetecting(), 3R [R1 IR IR AT £ A2 75 BES RS 0 4 A =1 e F04E F 1A 4 i 7 ¥ 1)
i /R AE -
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R isAutoDetecting()i& 1] true, FB-A R B S TN R B X . SRR 2% RE 2
M5 7 51 SRR 1) 19 Reif i £ FH X g 2 28, I8 isCharsetDetected () 77 120K 12 ]
true. RAAMBEREF CEITHEN XN THEA AN (BOYE LA — S R AT R D .
WH reset)2 G, B EEIRE false. XAN7EATE S H R X BRI ZRFEA = L. BRIASLZHLE
& java.lang.UnsupportedOperationException

RGN (FH isCharsetDetected ()i [l true #7r) , ABAiEid i/ detectedCharset()
A LASREUGR R A FRF4E 1) Charset X R o FRAEGE KNS R4 BRI, 75 WA R 18 FH X AN J7
o WAL AIC KA REUR B RN, AR E RIS RIE R, K
java.lang.lllegalStateException. detectedCharset() /7 v FIAE 2 AT, JF Han R FFEEA B H %
M, B H [ —A java.lang.UnsupportedOperationException. & 24 {# i isAutoDetecting() /1
isCharsetDetected(), #&RiZA A4 IR,

BUE, RBRATEE BISPR e BRI ()5 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 endOflInput)

public final CoderResult flush (CharBuffer out)

}

RS ARG, B AR R (A 2D R

1. BRI ES, ET A reset(), FEARDES B — CLA1 IR S 14 F RN -

2. 40 endOfinput & E 1k False AN A2 KA decode(), LA BIMRIL 5] &b . & AL 1Y)
BT, FRPEMER R4 52 i CharBuffer /.

3. i endOFlInput ¥ &% true VX decode(), iBZNMRIGE: LAt T T E K% .

4. W flush(), BIERATA RIS FRAES & R IE S

XA FAiGHE (£, 6.2.3 %) o decode() 5 i AR A iR [A] CoderResult X%, #7x
KRB DL X4k B % 1) & SUF1 CharsetEncoder.encode ()i 7] ) = SCH ]

2R A EE TR, B A A S e XN 12 DLER e A AR R (5 REEAT AR B
DAE, ACPRER T

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)
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public final String replacement( )
public final CharsetDecoder replaceWith (String newReplacement)

}

API JTIEALBRAE String BIZAT B A, TIARETFTRES] o MRADIS, =15 P AL R
FIRFFF, BT CAARS AR 0B e 5 45 52 M String,  String 035 R 1R %4 L4 CharBuffer
HHEAE N AT 3 BB F ORI & #ey 51  isLegalReplacement() /514 . SEAA1 i AT AR 7435 HR #4
RAERERFY), AT A E maxCharsPerByte()iR [Fl (ME . F 745 #HH replaceWith(), A&
¥ S 21 java.lang.lllegal ArgumentException.

R B EIE .. HAEE, 2% 6.23 7.
B 6-2 BB T UnAer xR AT R G i ) 5 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 ASCIl-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 I10Exception

{
// 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.

X ok % % % X
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public static void decodeChannel (ReadableByteChannel source,

}
/**

* Helper method to drain the char buffer and write its content to

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( );

3
// Decode input bytes to output chars; pass EOF flag
result = decoder.decode (bb, cb, eof);
// 1T 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( );

* 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.

*/

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

Java NIO
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FRPEAME G I ts 28 5 ARG 48 ZE A 2 R IR N ZE T N —7K /44 Charset SPI.
6.3 FHEMRFZH/MMEREO

Charset SP1 N RN G HA4E T —FHLH], 7] ATEIZITH HT JAM 3555 I3HT O Charset 5K
Bl tREFEGEE DK EAE, S SABIELEM N IVM FE %A IR E54E, Ak
TR SPI,

AR SP1 S5 RAEVF 2 AR A A T BT % T Java AT /£ LAIDK P\, —
AN spi imF T AL ERAK. FHRRGE D IIRESR KA BTHEOR, 2A4E Java R A2 A PEAE
VAR < SVAIE ¥ S

TR H IANA IERGE S, MARER AP I BVEM . A 1.4 #27E Java H AL B 7454
2 LU IANA RAR ARG RFR 9 5E At . IANA AMUGEM A FR, 11 H X IX L 42 FR(RFC2278) 1 25 1)
FANBEWEEIE. WRESIEHN Charset SEHL, BN %8 F R4 LRI . Charset 285530 52
BRI . a0, AP FRL AR 6-4 A PR RSN, 3 7/ nie it
Y EDA(SEe

RI& 6-4. FRHEBHNAEER
FH Unicode {& 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

TENYE APL 20T, TFEMRE— T Charset SPI Wifo] T.{F. java.nio.charset.spi £{3 5 & —M i HX
75, CharsetProvider. XA EAARSZI LG 5 A3 AL ) Charset Xf SAHRGIIEE. N T & X
HE s, BE %L java.nio.charset package H1f)% Charset, CharsetEncoder,
L} CharsetDecoder BRI, 4R )54 6% CharsetProvider B H & X125, BB LR 4L
25 VM,

6.3.2 B T E 5 X R S R 1052 HEBURE S
6.3.1 BiEZEBENXFHE

£ I fi# java.nio.charset.spi @ ME—F2K 2 /i, 1341 Java.nio.charset
FIAE AT TR 15 18— T S8 E 8 SCE PR TR A4 . TEMRBEAE Charset X RIEIZATI IVM HE 2
A, BHEEQIEE . 1LRATEA T Charset API, ¥ IIAAE R BT AU VRN e R«
package java.nio.charset;

public abstract class Charset implements Comparable

{

protected Charset (String canonicalName, String [] aliases)
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public static SortedMap availableCharsets( )
public static boolean isSupported (String charsetName)
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( )

2/ DB 2 B4 java.nio.charset.Charset f7-38. $R AL =Nl U7 V2 00 B AR S BB S — A
HIE K. Charset KA BUAN, ESHMIMERE XRREM A E PRI B IH —MY
g, AMEEAMERZSH XRRONELAHE LB ] Charset I iE e85 GE I AE BRI
& R BT S super())  ANTE RS P AT SERRE A AR 4 45 E . IXFE AT LLik Charset
R ER BB ARAR RIS, TR .

I SRIUE E e SIS ES RS 28, =AM IO EE T AN AT DA LT e [RIRER R s
PlAi /R 77925 contains(), {HAZ T LA E2iR A False 2, False R EANAIE G 1) 7 RF4E 2
BESEHNTFRE. RGN, Brfa HARLE Charset 7548 o] LUEFH I ERIASLHL. oA
HIFRTEA R T K, HHRE 26 BRIATT .

[FIREHS, #5752 4L CharsetEncoder 1 CharsetDecoder f BAKSZHL, [HIAH—TF, F4F4E oW
()RR GRS 7 RIS . BRATZ AT E BN, ZmisFIfEiS/E AP ZKSF b LT 26 FRIG .
XEAH TR TLMgiin RENRENRETS: RS T M. X2
CharsetEncoder 25 [¥Ii5 51, ‘& (1A #4) 3 bR H5URN 52 08477 1) LA A I iRl B 5 92«

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)
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public CodingErrorAction malformedInputAction( )

public final CharsetEncoder onMalformedlnput (
CodingErrorAction newAction)

protected void implOnMalformedlnput (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);

}

55 Charset 281LMf), CharsetEncoder ¥ BRI B IE R KL, BT LAS 5 2278 B AR 3 o 2 b i
super(), HRALTHEKISHL.

HRE—FRE Nk, AT UG E S CharsetEncoder SEEL, &4 /b B3I B4
encodeLoop() /7%, X TR gmidia FE N, HAb LB SEIRS % e DUIE R 3T . &
encodeLoop()% H 1 encode()FI ZHER AR 4, ANEFEA/RFrE. encode() 71K 2
encodeLoop() IS brgmiY, AN T BT K [H CharBuffer ZE0HFERI AT, JF Hig 9w id 1975 31
LAY ByteBuffer .

FE 1) encode() /75 M TIAE it A AR BR g il 1% B HARAS . 5 encode()ZE1BAY) . encodeLoop()
J79%3R 8] CoderResult X§ %, FRIRTEALIZZ M X I R A G L. WS4 (1) encodeloop()IE 7t 1 it
ByteByffer, ‘&M ik [f] CoderResult.OVERFLOW. 14\ CharBuffer ¥8/< 1, Nik [l
CoderResult.UNDERFLOW. iS4 (1) 4 ih 5% 75 22 LU J AN Z2 o [X o 22 1 HH A RE AR S R
& AT LA IR [7] UNDERFLOW #& 1if 5530 B £ CharBuffer #1745 78 /& it A 4k 45 .

TSR 2 R4 J77E—Lh impl FFE— RS R B, M2mi0 a8 R A K AR iR I
GSEIL RS o TR S VAR BN SEILR AR, ARRMER . #lin, wRAEE Mg it
HHAMPRE, AmioesE B S REE MG .. BAREE T reset) T iEA Y, KA FEH ARG
24 7E CharsetEncoder _FifF reset()f A a3 4t implReset() /7%, ik LA—FiE b5 X T kA1
L. LA Emp I SRS IER N P Ath S 473 VoA ) ) A £

7

YENZH, XFEEENT CharsetDecoder #1) H FRIAHZE (K] API:

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
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public final CoderResult decode (ByteBuffer in, CharBuffer out,
boolean endOflInput)
public final CoderResult flush (CharBuffer out)
protected CoderResult implFlush (CharBuffer out)
public CodingErrorAction malformedInputAction( )
public final CharsetDecoder onMalformedlnput (
CodingErrorAction newAction)
protected void implOnMalformedlnput (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, BAICLE R T seil B € P, BRI SIS S, EJATE — T
S ENTERT] IVM b, XEERT LU AT EA 1 AT .

6.3.2 HATEHBEEXN FHE

NT 4 IVM IS AT RS AL B 210 Charset S28ll, & IE Java.nio.charsets. -
spi F1 1% CharsetProvider K HAR T, BANHA — NS EMIE RS LSS R R
HE, FAEN CharsetProvider J54s BLi o 52 HUAC B ST 1) A3 A A% B REHT B L. 2 Jaix AR
LR R T O\ B Class.newlnstance() K Sl H ALy, e 008 I To S B0 it iR £k 1
H .

IVM BEER I C B SO 2 A R LT, #ér 44 N java.nio.charset.spi.CharsetProvider. ‘&7
IVM 2542 A T H 5% (META-INF/services) 1. £ Java Archive (Java F4Z /)

JAR) #AH—/> META-INF B¢, ERIEEERAD JAR PHIRMREERER . —MEA
META-INF ] H sl n] LLTE IVM 2R A% 80 7R 1R H SR A T

META-INF/services H g & U — 8 2 S IR S HALTT R LA FR . AR
WA TE A G RAFRINGE ., BRI B DL N RN S 4 #0202 FH U 24 7R
FILMZM instanceot) ARSI, JAR FITELI(E Bk £
http://java.sun.com/j2se/1.4/docs/quide/jar/jar.html .

RIS A R AR AT QAR BUH ) , WA AEAE META-INF/services Hg,
LEAE RS AL B . RN, I BB BT SRR S A FLA M v ad i sk
LIRS RIZEIIRAL )T . £ 442N java.nio.charset.spi.CharsetProvider ()32 44 i & % 1
CharsetProvider F5¢ &G4 FR, 2 IEE EEM A FRFERIR T

B B SO A U — MR SE A SRS R BRI B, BT — A R (#,
\u0023) . CHFZITE UTF-8 Wit (AR SCASIME) o IX MRS B fiw 44 (1 24 e R —
A JAR b, (HARZRNZUH A — /N SRS T L (a2, AT E—-ANRBE) o WERE
/> CharsetProvider ZRIEA IE— MRS SO Fanda, BEELER—D 0 B2 ks, IBae RRAE
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R S5 R BN — IR

XANHLH 5 T 222581 (1) CharsetProvider FI'E/#2 L) Charset SZBl. JAR L& &M FFEE LB,
PAR RS S i 4, AR EAL T IVM FZRER R . 8t m] DIFERE I IVM AR e 2 — AN R
FEREIRIE RS CRERE I jrefliblext) & LI H s R CE JAR BITT . SRJE HS 10 & X
FRFELERFIR IVM IEATI AT T

BEE G AP HLE], HEE A ERINE] IVM geferh . Jo7E IVM SZELAT LU APL, {H
J& IDKL.4 WA SBLX LM 1.

UAEFRATT 03 an el f F CharsetProvider 2R INFAF4E, 1EFRATE — T4, CharsetProvider 1]
APl JUFREEERN . 124t B 2 R EM LR LIE 2 KA H € X Charset,
CharsetEncoder, L% CharsetDecoder 257, CharsetProvider 1% & % 8218 I Z /5 EE RIS AT I BRI
et .

package java.nio.charset._spi;
public abstract class CharsetProvider

{
protected CharsetProvider( ) throws SecurityException
public abstract lterator charsets( );
public abstract Charset charsetForName (String charsetName);
}

R IR R B, CharsetProvider AN i% 4 S BLRE 5214k . CharsetProvider X%
BRI AT 1 IR S5 $R 7 W e szl b . B SR A 75 B ST AR T v I 5 4, A
CharsetProvider 2 ¢ CERIAFIFIE B, X AT DL AR I A i B N3 i 7 FF SR Wi 15
B EE AR AL B S . [RIFERY, VER CharsetProvider 418 pR 00T DAY HY

java.lang.SecurityException,

CharsetProvider %} % iS4k i1 SecurityManager 625 (IR 22BN F) o 2L
fo¥F java.lang.RuntionPermission(“charsetProvider”), i N3 H I FAEIRATT . 7155458
A DAL 7R 2 A BUBERAE S, flingmis URL DL HAREE N2 . B E R EE . B a2
RN, WRAEERN A MR IEABTRRI, PIEFR7ERE. BHEFEER
BAMEIEN JAR, HISRE EAI7E META-INF/service T & 10 & IR BC &S0, T 2238 H i LT
ERRUTT (BFEARTMER B E RS RAETT)

FHAEFRAE Charset SEHL {6 FH 771 F CharsetProvider |58 X WA 51, RSB, &
(KT K4 Charset ZSIKER S A, FSRE IR R85 S, (B2 H A3t nr L
W IX B 7%

W H Charsets() /57 12 R IREUE & FIH AL 77 5 v] F 1) Charset 281075 . B MI%IR A
java.util.Iterator, %12*F|%5 H (1) Charset SX7Iff1 241 F.. Charset.availableCharsets() /721 [a] (] Bt 5f
e MNMES, fER2MET 23K CharsetProvider 5245 i charsets() 728 & 14 .

7 Frik, charsetForName(), #¢UH M RIRBUR T4 LA, ML X FREE 4, F Charset
MG L AERERSE M B i ER AR AL AR, XANTTENIRE null.
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XERAER T . WA RER OB € CFREMNA 0 2 T B DL FVEA A 2 ) g hD 245 A i i
&, WAFFEGEEAT, 1817 IVM. 7~ 6-3 s T H % X Charset #1 CharsetProvider 15281, £
T UL AR A RIS, gD ANRAD, DL Charset SPI. 7~ 6-3 SE8L T — AN HE X

Charset.

7~ 6-3.H € X Rotl3 F154

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);
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/**

* Called by users of this Charset to obtain an encoder.
* This implementation instantiates an instance of a private class
* (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( )

{

b

/**

* This method must be implemented by concrete Charsets. We always
* say no, which is safe.

*/

public boolean contains (Charset cs)

{

b

/**

* 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 ASCIIl 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-ASCI1 Unicode chars.

*/

private void rotl3 (CharBuffer cb)

{

return new Rotl3Encoder (this, baseCharset.newEncoder( ));

return new Rotl3Decoder (this, baseCharset.newDecoder( ));

return (false);

for (int pos = cbh.position(); pos < cb.limit( ); pos++) {
char ¢ = cb.get (pos);
char a = "\u0000";
// Is it lowercase alpha?
if ((c >= "a") && (c <= "z")) {
a= "a";
3

// Is it uppercase alpha?

if ((c >= "A") && (c <= "Z")) {
a = "A";

b

// 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 implOnMalformedlnput( ) 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;

Java NIO
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/**

* Constructor, call the superclass constructor with the

* Charset object and the encodings sizes from the

* delegate encoder.

*/

Rotl3Encoder (Charset cs, CharsetEncoder baseEncoder)

{
super (cs, baseEncoder.averageBytesPerChar( ),

baseEncoder.maxBytesPerChar( ));

this.baseEncoder = baseEncoder;

¥
/**

*

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 % 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. IFf

// 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;

ks

/**

* 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)
{
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baseDecoder.reset( );
CoderResult result = baseDecoder.decode (bb, cb, true);
rotl3 (cb);

return (result);

/**

* 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.
whille ((s = in.readLine( )) = null) {
out_printin (s);
}
out_flush( );
}

N TAEHXA Charset fI'e K dntD s SEiDas, B 4206 Java iz 47 A H6 2. H
CharsetProvider 225k Rl 6-4) .

) 6-4. H FE ST AR BT

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 ok % X ok X F 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
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See the javadoc page for java.nio.charsets.spi.CharsetProvider
for full details.

ok % o X

@author Ron Hitchens (ron@ronsoft.com)

*/

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( )
{
this.rotl3 = new Rotl3Charset (CHARSET_NAME, new String [0]);
by
/**

* Called by Charset static methods to find a particular named
* Charset. If 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)

iT (charsetName.equalslgnoreCase (CHARSET_NAME)) {
return (rotl3);

return (null);
s
/**
* 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( ));
3
}

XFFIEIE VM IS AT IN IR B B X AN F R T, 2R
META_INF/services/java.nio.charset.spi.CharsetProvider [ {4 A BA77E T JARs 2 — N BRI 12 [
Hagdre AU A 2R 02

com.ronsoft.books.nio.charset.RonsoftCharsetProvider
FE7R ) 6-1 FF AR EE TS BN X-ROT13, F=AEXANEIAM 4 -

Charset: X-ROT13
Input: ZManana?

Encoded:

c2 (Z)

bf (z)

: ba ()

: 6e (n)

c3 (A)

D bl (=

: 6e (n)

: 61 (&)

: 6e (n)

O~NO O WN - O
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9: 3f (?)

TR a fln ZRIGEHHE 13 T8, Frble e X AN F A b B A B L. R
ASCI FHEZ B R R A 7E UTF-8 Zwfidh REFA AR 1T

6.4 225

Y2 Java FE N TG AN S T BB P AT gD e e ) L, TR 2 HUKE A S A H 2 LT
FrsE . HRXTTIREL 3L N, £E java.nio.charset Fil hava.charset.spi H i — Z 5128 0 7 77 Ab R AR 4t
TR R AR B PRI ATL o

AERA 2T IDKLA F3F I T A g (R o IR A 3 (1 5

Charset (FRFEES)
FHERID ) FRERE TR, ARERSENTI T FZHAEN R TR T .

CharsetEncoder CFfFEE4LSS)
iS5, R IR T T A 25T A0 a] AR RS M T T R s YR
H,

CharsetDecoder CFFFEMRILEE)
fRtD 51 2, HEgRAL I B E AU R T

CharsetProvider SP1 (=&AL 7 SPD
T AR S5 SR B R AL B 67 I Charset SZELAT FH, M TEIEAT I FREE dfdiF .

FEAR L, BATEHT NIO IMZF IR T . Ma— NEMIIUE, EEARATE NN A
o AEH BGOSR IE, 55 BT i AT AL http://www.javanio.info/. L.
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ft3% A. NIO 5 INI(Java Z<Htif )

The Street finds its own uses for technology. (767 £ ZFL1E HEEHT#TE . )
--Willian Gibson

Fomrp AR, HEBZMERAT —MOrE, @XM Java b T DL R
g, BCE IR WARIHERZN A E N E G S A . 7 Java S, fEnT DU i A
ByteBuffer.allocateDirect() & 7¢ X MMEAE, €K 4L 2R G N A7 FFAE L Bl 2% — 4 Java X 4

XA TTE—r L R Gt AT IR 2% A A7 11 Java X R—2& IDKL.4 Hi tHELIIEE 73« TEZ R
A, Java S P A MRS 73 B RO A AE R AN AT RERI G . H Java ASHLIA T COND 38 F A A5 [a]
THE] IVM I HEZSR M IVM HE 3L A7 W] ASEBL, (H RTI4TNl . Java ARRS AT LAAE A B
AT A BRI NAE, (ERR T AR A a7 ) P9 A7 A% PR . A LSRR L, Java 1A
FEmE A7 A ] R LASE I o

7 JDK1.2 1, [KN5I N T GetPrimitiveArrayCrit-ical()fl ReleasePrimitiveArrayCritical(), i
T B o IX LT INT BR S LR A D v] DL SE o A2 ) AR DI i, 85 mT DL S A — > B
AT, EAZ BN SR S . JRAE I, XTIV PR B R, T EC R A
AR E VM HE,

JDKL.4 BG5Sk T =ANH 00 INI BREL, B T IXAS AR Re . NI pR R
NewDirectByteBuffer() 5 —/> & 4t W AE IR K/ NME N S B0 Ryt 53R [l 48 F A 17 X380 E N JG %17
fits 2% ByteBuffer %1%, X ANGEAHIPERE AT LLSZEL R T A9 A 2% :

®  NIERLIMEANIG L, SRJGEEHEE rhasx G, @it 4k Java FCHS A

® SEREK Java iE N A BIEBEGMT R L (B, AR A, JEERE. IR ERES

® fALXf R 2 ByteBuffer. LA EHIME, ARSI B, oTRARE RN, I
HeErmbz538@E G4 170 fTHMEBERNAAED L/ 10 #1E+.

o AN AFAATEAST IVM HE, HEL IVM SRS N. XFE, ER e WA 0 E
[l £ ByteBuffer 5t n] ASZHIL, 5] 0 i A7 B IS £ 455 1 45

FLABPEAHT INT BB AL T INIARISFNTE Java i b G 2 (1 B2 b 83 1128 B H A
GetDirectBufferAddress()fl GetDirectBufferCapacity() 7t VF A itk 31| B 5 7 15 b 23 10 J5 %% At 2
(1AL E 5 K/ . B ByteBuffer.allocateDirect()fill i 1) EL#Z ByteBuffer X % 43 B R 4t N A7 Hit e f.2%
XA (o BT , {H52 Y Java X G A M IR BN, IR S RN RVERE IR SN AE

X B 1 v LU ByteBuffer.allocateDirect() SEfil b — MNP 2 xt &, ARJEHEZN 2T
NEUEFH RGN A2 B A 30, A RO 2l b 30 Bl EL . SR (BRI, Java ARAD AT LA 7
gerhds, MBIGR, RIEUEHR CEXANMBEBAICI RGNS B RVFEZ M hIR Ek. X
FEFIRA TRk, R T ZaRE R, R T RIE N CEFERIREIND , BHIE T AR R,
I HE TR U 75 B B ARAD  6 T AL AT N A7 S BB L, AR BB A7 s ], 4
T L E 1 50 B I A X GRS A I A S PR RETEUN A«

IR EATH S A ML H R W P as, (EROZAS I A0 B B A M 715 U (1 S v 3 1 1
JIGFE o BLAilt JR G000 =T IE R BE AN Java 7 19T A —FE . B HEZZ b 28 9 2500 A
FAL, X AT R BRI LE P AE U 1) B A A
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buffer_order (ByteOrder.nativeOrder( ));

T INIAPI IVELNE B, 15 &R Sun 1M 3%55 http://java.sun.con/j2se/1.4/docs/quide/jni/ 511 »

WVF NIOAINI £ RE /) AL ), SRR 12 K B Jausoft
(http://safari.oreilly.com/www.jausoft.com/) f#*J OpenGL For Java(a.k.a.GL4Java). 1% OpenGL 45 {#
FHAH OpenGL &, AhMEe, F+H o~ OpenGL $#2 L4l ke Java AP, ‘& EE R (HA=A KD
AR, KBRS a5 H 3 A E] OpenGL FEH, REEFRDENSAE EEMTHRE
il o

KRR O VFE 2, SR 3D B AT LA A Java 4 S T A A A MRS A5 4] . Sun g T
OpenGL For Java 1J44 4 JCanyon IR, AhATTA] LA7E JavaOne 2001 A1 JavaOne 2002 L if7~. ‘B A&
—ANSERFY, S EA F16 R SF MU RS, ] Grand Canyon f T2 B & . B H ST
% . JCanyon 178 73 F| FH NIO I8 18 5 17 WS R U T AHE . AN R —F16 #5540, HhjR e oL,
%, FTH B4R TE—AR 2 100%f1) Java. OpenGL @it GL4Java APl Vi [M—RA AT E ARG iR e A
HiS—if HEAE— MR 2Bl A Bt ReigaT .

7 JavaOne2001 %I 2002 2 A /LA Ao, B NIO MBE T B4 J5 i & A, JCanyon Fr s
KA T 15

JCanyon FIARAG & FF UK B8, wT LA Sun R34 http://java.sun.com/products/jfc/tsc/articles-
licanyon/ |-~ % Jausoft OpenGL 4§5E, 2 TR, B JCanyon AARSHRLPAE —ikd, B f&ET]
PLE 2 M www.jausoft.com/ | F#%. Jausoft ®3 45 ¥ 2 /N KIFER
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fi¥3% B. RIEEFEIEE SPI

If you build it, he will come. (ZZE &7 7, fEEEHK. )
--An lowa Cornfield

AEPRIBIELE I, 5 Java P & A LR 2L, Rl RS AR gt F 0 (SPD B R
AIHEAR I . S N BTN T W] {5 P T 4E R A Charset SPI, 1 Channel SPI [z 4T 7 RAEA R F 5
Charset SPI #H[F]. Channel, Selector, $£Z /& SelectionKey SZHL Al A Z 0 E 40, IF HA2 gk &
GLuE LB AT . oRBIEIE LI T AR PVERE . BN R R R SPI. W R AR B
REIEE H O E B SCEE LI, AT RE TE EA B R S R RS

WFRAHES 6.3 W ERIN), MRS ARIE IR S L S Ak 3 A SRR k. X) T
MIE kY, FESIRAEE R java.nio.channels.spi.SelectorProvider. i ix B AU fi ChannelProvider.
XA SPIAY S TRl FRIEIE, A=A rEERA . fErl e PR IBIE SRR (DU,
EA—ANI G — AR A — PR R IBIERR B A RSO IR RS A R —
HLIEAT o

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( )

}

SelectorProvider SEH A TF L] 5B  HAK Selector Xf 4. EHEEXT G =FKM, PR
Pipe XJ % 724 Selector Xf SN ZiAIK B [F]— Mt (Fk B iZ34E# 1 Pipe X 577 4 118
B) MEEBENRT IS RESERMEREE, %8, PLLIRBEEAE BUE 7 P &
SEELAHT

SelectorProvider f] AP1 A4 B, A7A LIS H I E N AR T RER 5 . provider() /7 ik /2
SelectorProvider b[1)26771%, &k[El—A 5 HEIBGA RG24t B 7E IVM J3 Sl e B S it
#, 77U CharsetProvider X RAH[E (15152 B SelectorProvider ) Java 7R CEY) o f&n] LLdE
T A 3 4 0 HoAh 7 03RS SelectorProvider (fldn, fE#E AVFRIENL T, BHiEXESREIL) , REH
FEAESRAILE X G B R S T 7. diE SR ERN T 77, 40 SocketChannel.open(), 7EERIA
SelectorProvider % R b B #: 28 i AH R T 77

java.nio.channels.spi 9 A R HEARF2E:  AbstractinterruptibleChannel,
AbstractSelectableChannel, AbstractSelectionKey, FI Abstract-Selector. %R ggEid /3K 3-2 1,
AbstractSelectableChannel 8 Hi java.nio.channels.Selectable-Channel %Ef&
AbstractInterruptibleChannel. AbstractinterruptibleChannel $2fit— /ML [F] (OHELE, ISR HL AT fe gl
Wr()idiE, 1] AbstractSelectableChannel Jya] i #miE 4L 7M. KA
AbstractinterruptibleChannel /& AbstractSelectableChannel ()57, FT4T [ AT i %18 36 41 A& ] Fp
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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 10Exception;

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 blockingLock( )
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 75 35 S FRak PR 103 3 S I R id e AbstractSelectableChannel. b1 1) H (95 AN 2R3 AE 1)
KER TTIEES 1B 4 Wit RO BRIASZEN,  ERFE 28 = S5 liE 280 API HR L . B — NG D B 2 R
o7k, AL (B i) SEELT-ZE R A B i m IR B iE 2 i

HAd A2, AbstractSelector A1 AbstractSelectionKey, $i:itsk [ B4R Sz R0 & 12540

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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}

KR, EREE B A ST TR B2 ORGP TR BRAIAT - £E AbstractSelector 1,
ST DA LIRS o AT S () S R B VR A AL FE IR R

SRl R Java SRERA BT 326 0o SPL. B2 R T VM 32 A/ iR

MRSz, GINRHIRSS %, SRR, BUEH R T PRl IE B — R LR S, R E R
BCREAT KR B
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fF C. NIO PugEs%

I still haven’t found what I’'m looking for. (ZEiF/4 % 7627/ 7#E/T. )
--U2

MR NIO SRR O . 38, DLRINEIITES 1685, 425 BRI 20 KM 5 T &4k
FiffaE . APIIERZ{EH Java SR AP A IDK B9 138 SO i BBl VS B gm R Gl 2 . 1E
MERIX CHEREF B AERD PRI F IR RS HAAK. WESCy (B4 1
XML 2 Je i XSL FEaR AT AR, MURAENSEGIF APIHER Gl A Java ARSI A
T IERED .

WAL A3 B8] 55 ISR ] o #E T V58 44 IO 25 R 73 B/ 735 R OR BRI Ja A D7 24K . il
JiiECA 7 5 85 RN A BARR AR RAIH B TG R HIME

KRBHEATEH T J2SE 1.4.0 fRAS.
C.1java.nio &8

jJava.nio WEHTE java.nio.channels fil java.nio.charset 736 FIZEE A 1
Buffer .

C.1.1 Buffer

Buffer J& T H AL I AE J R B2 . & 005 i G2 28 S AL 03 FH ey dd i O vk

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/ 5 CLlAT

C.1.2 BufferOverflowException
S ANRT EFESE put()ink T 2 A B A5 T e OB BRIN B8ttt put() 51 R B R

[EI i BufferOverflowException CREGE) .
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public class BufferOverflowException
extends RuntimeException

{

public BufferOverflowException()

}

2 FCLLT

C.1.3 BufferUnderflowException

L AMET ARG get() Rl B H G2 rh 8% A BAR ST e O PRI, B4t E: get() 51 B H R
[EI i BufferUnderflowException (R .

public class BufferUnderflowException
extends RuntimeException

Public BufferUnderflowException()

}

=2/ FCLLY

C.1.4 ByteBuffer

ByteBuffer 2 fi s i B Ui T RERISE . R 7 a3 il EEIE 5 58

/0 #fErh, RIES AR .

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
public abstract
public abstract
public abstract
public abstract
public abstract
public abstract
public abstract

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

char getChar();

char getChar (int index);
double getDouble();

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

float getFloat (int index);
int getint(Q);

int getint (int index);

long getLong(Q);

long getLong (int index);
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public
public
public
public
public
public
public
public
public
public
public
public
public
public
public

abstract

abstract
abstract
abstract
abstract

boolean

ByteBuffer
ByteBuffer
ByteBuffer
ByteBuffer

Java NIO

abstract short getShort();
abstract short getShort (int index);
final boolean hasArray(Q)

int hashCode()
isDirect();

final ByteOrder order()

final ByteBuffer order (ByteOrder bo)
abstract ByteBuffer put (byte b);

final ByteBuffer put (byte [] src)
ByteBuffer put (ByteBuffer src)

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

int offset,
putChar (char value);
putChar (int index, char value);
putDouble (double value);

putDouble (int index, double value);

int length)

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
abstract ByteBuffer
abstract ByteBuffer
String toString(Q)

static ByteBuffer wrap (byte
static ByteBuffer wrap (byte

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);
slice();

[1 array)

[1 array, int offset,

int length)
}

2 FCLLT, HCL5T
C.1.5 ByteOrder

ByteOrder &% &R HI5%5, EAREM EE Sk . ByteOrder fPANA T AT i A 54
AR RER IR . $RAL— N7 B R e FERE R R B A R T, AT LLER Java T &5 BRIA
FIASTA

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.L14TS
C.1.6 CharBuffer

CharBuffer FH M char FEHE C R I8 CharSequence #11, UHFHEHZS 537/ H
ST, FlinEMEERICE. £ java.nio.charset 2kt f§ ] CharBuffer.

public abstract class CharBuffer
extends Buffer
implements Comparable, CharSequence

public static CharBuffer allocate (int capacity)

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

Java NIO

abstract CharBuffer asReadOnlyBuffer();

final char charAt (int index)

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 lengthQ)

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.1.17, 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()

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 f);

final FloatBuffer put (float [] src)

FloatBuffer put (FloatBuffer src)

abstract FloatBuffer put (int index, float T);
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

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)
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public final boolean hasArray()

public int hashCode()

public abstract boolean isDirect();

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(Q)

public static IntBuffer wrap (int [] array)

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

C.1.10 InvalidMarkException

InvalidMarkException (unchecked) is thrown when reset() is invoked on a
buffer that does
not have a mark set.

public class InvalidMarkException
extends IllegalStateException

Public InvalidMarkException()
}

=2/ FCLLY

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()

public static LongBuffer wrap (long [] array)

Java NIO
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public static LongBuffer wrap (long [] array, int offset, int length)
}

Z . HCLLT
C.1.12 MappedByteBuffer

MappedByteBuffer ;& ByteBuffer [k KA, & HIEHE o 2R AL U I 25
MappedByteBuffer %% R atidid ] FileChannel XF %) map() /76 .

public abstract class MappedByteBuffer
extends ByteBuffer

public final MappedByteBuffer force()
public final boolean isLoaded()
public final MappedByteBuffer load()

}

Z: B CLLT, HC2127
C.1.13 ReadOnlyBufferException

MG T E g g N A, BlEn put()Ek compact(), #iiH ReadOnlyBufferException
CRETED |, 78 Rz rhas L.

public class ReadOnlyBufferException
extends UnsupportedOperationException

public ReadOnlyBufferException()

C.1.14 ShortBuffer

ShortBuffer & 2% short HEHE LA

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)
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public final boolean hasArray()

public int hashCode()

public abstract boolean isDirect();

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(Q)

public static ShortBuffer wrap (short [] array)

public static ShortBuffer wrap (short [] array, int offset, int
length)
}

Z . HCLLA
C.2 java.nio.channels £

java.nio.channels & il iE FE B8 AH S RAIE .
C.2.1 AlreadyConnectedException

M 7E %R SocketChannel X% E il connect()Hs Pl H!
AlreadyConnectedException CRiHE) .

public class AlreadyConnectedException
extends IllegalStateException

public AlreadyConnectedException()
}
2 ). java.net.socket, % C.2.32 ¥

C.2.2 AsynchronousCloseException

LR B E AR E R, B read (VRN write(), HH
AsynchronousCloseException (10Exception {1725 , JfHIBIEW 5 — MR

public class AsynchronousCloseException
extends ClosedChannelException

public AsynchronousCloseException()

}

Z . HC2TH
C.2.3 ByteChannel

ByteChannel & —/PZ R &0, B ReadableByteChannel Al
WritableByteChannel 45i& | — AL, (HRAE SARFHT T,
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public interface ByteChannel
extends ReadableByteChannel, WritableByteChannel
{

}

Z Y HC2577, #C2267, ¥ C2357
C.2.4 CancelledKeyException

2B A 2R3 SelectionKey X 4l Cancel ledKeyException CREEE) .

public class CancelledKeyException
extends IllegalStateException

public CancelledKeyException()
}

2, 55 C.2.29 7%, % C.2.30
C.2.5 Channel

Channel /2 T H Al E 2 R . 8 O BARBIE R L FE 7.

public interface Channel

public void close()
throws java.io.lOException;
public boolean isOpen();

}

Z 4. FC2377, #HC2157, ¥ C.2267, FC227F, FC2357

C.2.6 Channels

Channels & —/MUHE, MHEIE ] LIAZ T &G 71 57 FHR. L) J7ikiR e
Z, XNGEERIN L, RZIRIR IR B RETEXT R AT REA R W IER, AR T

public final class Channels
{
public static ReadableByteChannel newChannel (Java.io.lnputStream in)
public static WritableByteChannel newChannel (java.io.OutputStream
out)
public static java.io.lInputStream 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,
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jJava.nio.charset.CharsetEncoder enc, int minBufferCap)

}

2 $FHCA37, FHCA471, java.io.lInputStream, java.io.OutputStream,
java.io.Reader, java.io.Writer, % C.2.26 77, % C.2.357

C.2.7 ClosedBylInterruptException

MAFELEEIEHRE LY PZE, Bl read()5k write(), AR 53— AN ZRAE AR T 4
ClosedByInterruptException (10Exception {735 . MRARZEFE b AE EKAF A EE
W, XA S AsynchronousCloseException 810, 1HE 2 2R AR 2R A5 B4 4 o T it 1)

+
45

public class ClosedBylnterruptException
extends AsynchronousCloseException
{

}

public ClosedBylnterruptException()

ZJ: % C.22 74, java.lang.Thread

C.2.8 ClosedChannelException

2R A B LM i@ E EEREREHE ClosedChannelException (10Exception [f) T
) . —LLEIE, i SocketChannel, FTREETS — S e B R A Ef EE. #lan,
SocketChannel [4&E—TH#A AT HE H £ R, AN 4REE IE 21T .

public class ClosedChannelException
extends java.io.lOException

public ClosedChannelException()

C.2.9 ClosedSelectorException

2R B 245 M1 Selector Il ClosedSelectorException CRIGEE) .

public class ClosedSelectorException
extends IllegalStateException
{

}

public ClosedSelectorException()

Z . 5 C.2.30 1
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C.2.10 ConnectionPendingException

MR ZER U, RO IR IERIEAE# T, £ SocketChannel X4 il connect()f
M ConnectionPendingException (REE) .

public class ConnectionPendingException
extends IllegalStateException

public ConnectionPendingException()

}

Z . 5 C2.32°71
C.2.11 DatagramChannel

DatagramChannel 253 5l Atk (3 A5 ByteBuffer X 4 5dE 0 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

FileChannel Z&42ft 7 & M3 A F M I#AE. R A7 RandomAccessFi le,
FilelnputStream, ¥ FileOutputStream % % L ifiH getChannel() 777474 BE3R1S
FileChannel %} %.

233



public abstract class FileChannel

Java NIO

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 7%

C.2.13 FileLock

FileLock Z£#3:5 FileChannel X} % AHCHIREHLX .

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 FC2127

C.2.14 FileLocklInterruptionException

[ 28 B ER AR SR AT BRI ST B o5 — AR P Wi
FlleLockInterruptionException. FileChannel 7&A %1, HEZLHHRXANFH,
WE P AR PR . WRARFER MR EeRE G A Thread.interrupted() , BF5
AT AN R ) 3 TE PR OB

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. %5 C237, £ C2267, 5 C2277, 5 C2357

C.2.15 GatheringByteChannel
GatheringByteChannel 2 15 X T VLA S5 N2 —Md@E H 1 757

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;
}

2. HC237, 5 C226 7, 5 C.2277%, C2357
C.2.17 lllegalSelectorException
iR Kk B ANF SelectorProvider 25 Selector i/t SelectableChannel Wi

I1legalSelectorException CRAGHE) o wdds R AEA AR SR AL G2 B iE i 4 fe bR
1E17.
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public class IllegalSelectorException
extends IllegalArgumentException

public IllegalSelectorException()
}

2 FC35T

C.2.18 InterruptibleChannel

InterruptibleChannel Zfric#E M, WERSCHL, Rox@EERLZPWR. Frarniteed
TEH 2 T

public interface InterruptibleChannel
extends Channel

public void close()
throws java.io.lOException;

}

Z U HC.228 71
C.2.19 NoConnectionPendingException

EAERHZERL A, W2 2 B AR A connect() T 4A & FIEH:S 72, 7E SocketChannel X
% LA finishiConnect()Rf#il 1 NoConnectionPendingException CREEH) .

public class NoConnectionPendingException
extends IllegalStateException
{

public NoConnectionPendingException()

C.2.20 NonReadableChannelException

MLESEEL AL VRIS T HEiE i read() 77 vEHiE ) NonReadableChanne IExcep-
tion CREGHE) .

public class NonReadableChannelException
extends IllegalStateException
{

}

public NonReadableChannelException()

Z . 5 C.2.26
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C.2.21 NonWritableChannelException

MRS f VA TS 38 _E I T write()J5 B i NonWritableChannelException
(RIEE)

public class NonWritableChannelException
extends IllegalStateException

public NonWritableChannelException()

C.2.22 NotYetBoundException

LK EIPAT —ANMRAERS, BI40 accept(), 7E M ARBE 48 E 23 H 1) ServerSocketChannel
F, #iH NotYetBoundException CREE) .

public class NotYetBoundException
extends IllegalStateException

public NotYetBoundException()
}

Z2J: java.net.ServerSocket

C.2.23 NotYetConnectedException

7R connect() .2 BT B K IFERE LI 5E 2 7T, i EfEH 1/0 1) SocketChannel X i}
it NotYetConnectedException CRF&RE) .

public class NotYetConnectedException
extends IllegalStateException

public NotYetConnectedException()

C.2.24 OverlappingFileLockException

PR ESR L E 4 R — IVM BB SO Xk B e, BE 4 — AN R IE RS RS R T
[ — /N SO 78 75 X 3k B8 Bl Over lappingFi leLockException CRIGE) .

public class OverlappingFileLockException
extends IllegalStateException

public OverlappingFileLockException()
}
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C.2.25 Pipe

Pipe &8 & X[k BEE KR AR, REEEA XHHEH K —EE. SinkChannel X
FRETENSERE, LS4, #:27 SourceChannel Xt % L istBUE %% .

public abstract class Pipe

{
public static Pipe open()
throws java.io.lOException
public abstract Pipe.SinkChannel sink();
public abstract Pipe.SourceChannel source();
public abstract static class Pipe.SinkChannel
extends java.nio.channels.spi.AbstractSelectableChannel
implements WritableByteChannel, GatheringByteChannel
public final int validOps(Q)
public abstract static class Pipe.SourceChannel
extends java.nio.channels.spi.AbstractSelectableChannel
implements ReadableByteChannel, ScatteringByteChannel
public final int validOps(Q)
}
}

C.2.26 ReadableByteChannel

ReadableByteChannel #15E X read()/7i%, L8l T iHiE M ByteBuffer XF % W HiliE I
U IR
public interface ReadableByteChannel

extends Channel

public int read (Java.nio.ByteBuffer dst)
throws java.io.lOException;

C.2.27 ScatteringByteChannel

ScatteringByteChannel #1152 ST 3K F IS K BUR B2 71
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)
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}

throws java.io.lOException;

2. % C237%, 5 C2157%, % C.2.26 7, 5 C.2.35 7,

C.2.28 SelectableChannel

SelectableChannel £JiH fe 20 Selector X %45 135 B AE (1)1 F B 24 .
SelectableChannel X} % n] DA il & JEFH e, JF HAEEFH ZE IR H sEH Selector
BEATIEMN . BT M SelectableChannel #J&[¥25 #5528 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

SelectionKey il Selector %t %% SelectableChannel X LM

public abstract class SelectionKey

{

}

public static final int OP_ACCEPT

public static final int OP_CONNECT

public static final int OP_READ

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 isvValid();

public final boolean isWritable()

public abstract int readyOps(Q);

public abstract Selector selector();

2, 55 C.2.28 7, % C2.30

Java NIO
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C.2.30 Selector

Selector 225, HUTEEMT SelectableChannel 3T & g5+, HATEAHCH
BEAREE .

public abstract class Selector
{
public abstract void close()
throws java.io.lOException;
public abstract boolean isOpen();
public abstract java.util.Set keys();
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 . ¥ C2287, 5 C229
C.2.31 ServerSocketChannel

ServerSocketChannel 2T 5| NI EHZERE I+ HAIZEH T SocketChannel sS4,

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()

}

ZJ: java.net.InetSocketAddress, java.net.ServerSocket.
java.net.SocketAddress, 5 C.2.32 77

C.2.32 SocketChannel

SocketChanne | i G175 5715 G ph 23 A1 R 48 8 452 2 [A) L AL B

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;
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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()

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, 5 C.2.31 7

C.2.33 UnresolvedAddressException

2 R FH AN RE 20 A o LS I 25 3 ik ) SocketAddress S i il HY
UnresolvedAddressException CREGH) .

public class UnresolvedAddressException
extends IllegalArgumentException
{

}

public UnresolvedAddressException()
2. java.net.lInetSocketAddress, java.net.SocketAddress, % C.2.32 7
C.2.34 UnsupportedAddressTypeException

il B H SocketAddress X RIEFHEER, 12N FERERL LA SR I LA, Yo
UnsupportedAddressTypeException CREEE) .

public class UnsupportedAddressTypeException
extends IllegalArgumentException

public UnsupportedAddressTypeException()
}

Z2J: java.net.InetSocketAddress, java.net.SocketAddress

C.2.35 WritableByteChannel

WritableByteChannel £z 5E 3 write() /5v%, SLELER H ByteBuffer HiEIE 5 NEHE
HIHRAE
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public interface WritableByteChannel

}

extends Channel

public int write (Java.nio.ByteBuffer src)
throws java.io.lOException;

Z 4. FCLATT, £ C23T, FC2267

C.3 java.nio.channels.spi £

jJava.nio.channels_spi G RO PR ATEFRBESCIRZE. 5 H AR B4
HIEARRE, XANEFRIZEEH 2R 7k IR SRS T S El T DA SR B 5 FH 38 F 7 v,
EARIAEHATEA T ASHFE.

C.3.1 AbstractinterruptibleChannel

AbstractinterruptibleChannel Z&$2AtsEEl 7 &umis LI T7 7k

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

AbstractSelectableChannel &[T A %A% S Nk 44 e B0 @ 18 S a5 .

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)
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throws java.nio.channels.ClosedChannelException

}
C.3.3 AbstractSelectionKey

AbstractSelectionKey 2424t SelectionKey SZHd F (138 FI B 47FE 7

public abstract class AbstractSelectionKey
extends java.nio.channels.SelectionKey

public final void cancel()
public final boolean isvalid()

}

C.3.4 AbstractSelector

AbstractSelector X2 Selector SLHLFIHEE,

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

SelectorProvider K& H BAR@EESRIEE RIS XA RIS APt E B %%
SEIE, MASRER . BAK TR 430 Ak 4 W N S LE S I gk 1 2R 4% 7 44 9 META-

INF/services/java.nio.channels.spi.SelectorProvider 3044 | .

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()
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C.4 java.nio.charset &

Java.nio.charset & R FFHEAA I AFERD RO

C.4.1 CharacterCodingException

it CharacterCodingException &onif| T ZRFEmIDEHR . XRTEZaEH & LA
5 E gD EE 1R S 1AL ARE IR G D 25 AR 28 APl XA 5% . AAi132 5] CoderResult X}
RETNBE] TR R RGN, ERE R &R AR E L
CharsetEncoder .encoder ()il CharsetDecoder .decode ) /7 LT e P H XA 7
o EARACZE R G J7 v 1 16 2 A 45 9F HAE A CoderResult. throwException() 75,

public class CharacterCodingException
extends java.io.lOException

public CharacterCodingException()
}

ZH. FCA6TT, HCA9T, B C4A107

C.4.2 Charset

Charset JEEH 25 4u it (1747 S AR S 1 9mhD 5 &

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)

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, % CA37, B CALT
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C.4.3 CharsetDecoder

CharsetDecoder S48 15 4 h /7 5 Fe AL 75 7 51 o BER RS2 AR ES o

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, HCA27, B CALT

C.4.4 CharsetEncoder

CharsetEncoder L0757 5 AL 7 T il 7 51 o LR SE A R A o

public abstract class CharsetEncoder
{

public final float averageBytesPerChar()

public boolean canEncode (char c)

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 endOfInput)

public final CoderResult flush (Java.nio.ByteBuffer out)

public boolean isLegalReplacement (byte [] repl)

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()

}

ZH. FCA2TT, HCA3T
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C.4.5 CoderMalfunctionError

4 CharsetEncoder.encode()=% CharsetDecoder.decode() /5 ¥ MK JZ X ) encodelLoop() 5k
decodeLoop() /7 V£ Hr 42 2l =AM S il 1 CoderMal functionError.

public class CoderMalfunctionError
extends Error

public CoderMalfunctionError (Exception cause)

}

Z . FCA3T, FCALT
C.4.6 CoderResult

CoderResult %% & i CharsetDecoder.decode() 1 CharsetEncoder.encode()ik [f], FnZmidiza
ITHIZE S

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(Q)
public static CoderResult unmappableForLength (int length)

}

Z . HCALT, HCA3T, HCA4T
C.4.7 CodingErrorAction

CodingErrorAction & 4555, iy 1264 5 A\ F CharsetDecoder #
CharsetEncoder Xf R H1, iR 218 B G F 1R I B 1% R BT 5 o

public class CodingErrorAction

{
public static final CodingErrorAction IGNORE
public static final CodingErrorAction REPLACE
public static final CodingErrorAction REPORT
public String toString(Q)

}

2. HCA37, HFCA4TT, FCA6T
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C.4.8 lllegalCharsetNameException

Y Charset A 5 AE R FREM 2 A FHRARJIH 111egalCharsetNameException
(CREEE) o FRIERATLATH ASCN 78/ CREEVNS) , Bihfpder, &7, 8BS, TR
AE) AR, IF B PR AU 7 B R A
public class IllegalCharsetNameException

extends IllegalArgumentException

public IllegalCharsetNameException (String charsetName)
public String getCharsetName()

}

Z . HCA2T
C.4.9 MalformedInputException

MalformedInputException (10Exception [JF3%) Wil RRTEgmitia 1T HA R RN 2]
THEEREN . TER CoderResult X AL A X AN T i 7 (8 5 1%

public class MalformedInputException
extends CharacterCodingException

public MalformedlnputException (int inputlLength)
public int getlnputLength()
public String getMessage()

}

Z: B CA6 T, HCAL07
C.4.10 UnmappableCharacterException

il UnmappableCharacterException (10Exception [ T2) FRmidassifiis 8 A
BEM B AN i N B B — N B AN 74 . CoderResu bt X R AL~ A IX AN S 1 i (8
%o

public class UnmappableCharacterException
extends CharacterCodingException

{
public UnmappableCharacterException (int inputLength)
public int getlnputLength()
public String getMessage()

}

C.4.11 UnsupportedCharsetException

T IVM IREEASSE R0 2 Charset B H UnsupportedCharsetException CRAG
g) o
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public class UnsupportedCharsetException
extends IllegalArgumentException

public UnsupportedCharsetException (String charsetName)
public String getCharsetName()

}

Z: HCA27%
C.5 java.nio.charset.spi £

Java.nio.charset.spi B8 & FAFEMRSS 2 FEUEE B DOV I — AN a2
C.5.1 CharsetProvider

CharsetProvider {2 Charset SLHLRZAT IVM i 2ede. BAR TR AHE M AR
ZAEZINAR 88 (12K 842 44 9 META-INF/services/java.nio.charset.spi.CharsetProvider 344141
t, I R S5 AR R R LB ARAT] .

public abstract class CharsetProvider

public abstract java.nio.charset.Charset charsetForName (
String charsetName);
public abstract java.util_lterator charsets();

}

Z Yl B CA27
C.6 java.util.regex £l

Java.util.regex W& H T EMFEALILE.
C.6.1 Matcher

Matcher % SRR LEC T 5, KA i AN 775 1 RER R 1 R 1K UL FE I 3R A 5 e T
UL EPSS

public final class Matcher

public Matcher appendReplacement (StringBuffer sb, String
replacement)

public StringBuffer appendTail (StringBuffer sb)

public int end(Q)

public int end (int group)

public boolean find()

public boolean find (int start)

public String group(Q

public String group (int group)

public int groupCount()

public boolean lookingAt()

public boolean matches()

Java NIO
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}

public
public
public
public
public
public
public

Java NIO

Pattern pattern()

String replaceAll (String replacement)
String replaceFirst (String replacement)
Matcher reset()

Matcher reset (CharSequence input)

int start(Q)

int start (int group)

2 J: java.lang.CharSequence, java.lang.String, % C.6.27%

C.6.2 Pattern

Pattern &34 3% 1 IE MR IA A

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 1

C.6.3 PatternSyntaxException

LA R IE I R IA T R B AR AR BT Pattern.compile() (EfE Pattern = String
FRAEMRIEXSH TR FME 75 i PatternSyntaxException.

public class PatternSyntaxException
extends IllegalArgumentException

{

public
public
public
public
public

PatternSyntaxException (String desc, String regex, int index)
String getDescription()

int getlndex()

String getMessage()

String getPattern()
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