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1.1 d=491/0)¥ ~E & (stream)
> A== (/O)ol &2

- (Input)} == (Output) =

I

ik Fo] B2t
- i kel HolHE A B
s

A
> 2 (stream)©] 22
- dlelEE LRHlEE e Ae s daEe
- AE2Ql HolH Y 555 =(stream)l H|4ra A 2%l o] &
~Shpe] mEYOR QB BAG FB AT (DWF FA)
- g2 g A s, 279 2EWo] Wash
) SEENEE
Java©o] =g Aol A < 3} (Test.txt)
int ch = in.read(); He 1l 1o Hello

out.write ("world") ;
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1.2 H]‘O] #7] ]ﬂ' == — InputStream, OutputStream
= o -
— o] E] = H}o] E(byte) T & Fa1 W=t}
InputStream OutputStream

abstract int read() abstract void write(int b)

int read(byte[] b) void write(byte[] b)

int read(byte[] b, int off, int len) | void write(byte[] b, int off, int len)

public abstract class InputStream |
// YEAEZCE 2H 1 byteE 20{M SHESICH. 912 & gleH —18 SHEEH
abstract int read() ;
/) HEAER o2 R lenio byteE 2A0M bytetiE bl of £ X RE MESICH.
int read(byte[] b, int off, int len) |
A EH =S AEZ LH&
for(int i=off; 1 < off + len; i++) { FilelnputStream FileQutputStream e
// read ()& =EdlM CIOIEHE S10IA BiE ByteArraylnputStream | ByteArrayOutputStream | H 22l
} bli] = (byte)read(); PipedinputStream PipedQutputStream A A A
AudiolnputStream AudioOutputStream ULAX

'
// dEAEZE o2 2E bytetid b2 2|22 HOIEHE A0 M BIE bol KEEHC.
int read(bytel[] b) |

return read(b, 0, b.lengthj ;
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FileInputStream fis = new FilelInputStream ("test. txt™);
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F7k87] 9180 AL&

BufferedInputStream bis = new BufferaedInputStream(fis) ;

bis.readi)

// BEAERC BufferedInputStream=2=26 HI0IEE ¢=Ct.

Objectinputstream ObjectOutput=tream

== == o
FilterinputStream FilterOutput3tream ZHE 0|28t HEH He
BufferedinputStream Buffered OutputStream HIHE 0|28t 2= A=8s
DatalnputStream DataQutputStream int, floatzt Z= 2|28 SHF(primitive typelZ HIOIEIE Heloi= Jl=
Sequencelnput3tream SequenceCutputStream | 5+ Ji2 ~=EEHE oLtz A&
HneNumberlnputstrear ©E ?jDK1.%1 3(1” IiingéNaJﬂbgREeieargiﬂlJ
HolElZE A

=z e s OIja fo 2H A 2ozt 2HEdS
a= PrintStream HIHE 0| E5tH, E2HEC print2a D S(print, printf, printinl A =)
HE OlEollM 40 =2 OIEHE TN S=2l= s
Pushbacklinputstream 9= 5 T | Ea A ol 01 PAL | |

(unread, push back to buffer)
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1.4 27|19k ~E 2 — Reader, Writer

- 91%3 9917} ERH(char, 2 byte)?] 2EH, BRI E 2EP ] H iz
=

HIO| ED|8 AE ZAPH AEE CH&F HHO|ED|YF BEExAEd] e il e =
Filelnput>tream FileReader gje! BufferedinputStream BufferedReader
FileQutputstream Filefriter BufferedOutputStream Bufferedriter
ByteArravnputStream CharArray=e :ad er m=el FilterinputStream FilterReader
ByteArravoutputStream CharArray'riter FilterOutputStream Filterriter
FPipedinputstream FPiped=eader = " . )

PipedOutp LtStrear Pipediiiter T2 i~ Lﬂ.r}eM:mbermprFream IJr?eNurnberF%eader
StrinagBuffarinoutSiaam StringReader M= 2| PrintSirearm Printriter
StringBuffarOvtoutSiragam | String'Aiter - Pushbackl nputstream PushbackReader

InputStream — » RBeader
COutputStreamn —— »  Writer

InputStream Reader
abstract int read{) int read{)
int read(byte[] b) int read(char[]l cbuf)
int read(byte[] b, int off. int len) abstract int readi(charl[] cbuf, int off, int len)
OutputStream Writer
vaid write(int c)
abstract void write(int b) void write(charl[]1 chuf)
void write(bytel] bl abstract wvoid write(charll cbuf, int off, int len)
void write(bytel[] b, int off, int len) void write(String =tr)
void write(String =tr. int off, int len)
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2.1 InputStream®} OutputStream
o Z )
» InputStream(v}e]E7|dF JeE ~E T 3 A WA=
HIAE=H A [
int available() AEE2SZFH HM 2 %= Odlolge] 22 E BHEEtC
void cloze() AEZE HUESZMN AESHD 2T AHHE BIESCH
o Akt readlimit BTHARIZE BAH F=CL =00 resetO0l SI3iM HAIS B2 HXZ CAl 2012 = Ok
' ' ! readlimitZ T S0t2 == 2l= byte2| ==0|C}.
mark2} reset(E2 FHGI=AE 2 Z=CH mark(2} reset()|S2 RS D12 HEid 0O
boclean markSupported() 2, mark(2 resetO2 AME3t2| F ol markSupported0E SEFHA KIHCHTE EOIF0rBHCH
. 1 byvteE 2 ECHO~26BAM02] ). O 0|4 2 E dolg> g =8 -1 YrE3c)
abstract int read() abstractil M S2tM InputStreamel Kt&S S AHAlQ| AR Lot PEH0IEIC)
. B bel 2202 HHAM BHEE AR D 210 = Q08 =& BHEEC), YtEote af E 2
Ith read(b'ftE[] b) HH%gl 33|EE|’ ;;I._—)_I I—'l' ;-}.E|_I
, , , ZCH len?iel byteE H A, BIE bel AEE HR(off)FEH HESICH AHZE 8 2 = 2=
int read(byte[] b, int off, int len) HIOIE len=Ct M2 = oct
void resetf(} AEFEMAMe HRE ORI =ZE mark()0] EE5UY YA 2 T ST
long skipllong ) SAEFHNA FHE Z0nBEE HAYECH
» OutputStream(¥}o] E7|HF S A~EZ 9 H11 249 wWA=
HIA =S A i
void closel) HBELAE SEoZM AESID QO RIHE BHEHEICL
void flush) ~EFe| HIHY 2= BE UEE A0 20
abstract void write(int b) T=HE g2 S=54 A0 =0
void writelbyte[] b) FOE HE bl AEE RE WEE &40 2C0H
void writetbyte[] b, int off, int len) | =H3 B8 bdl HEE WE S0 off HEHFE lend| S HHAM S 4~0 2L
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2.2 ByteArraylnputStream} ByteArrayOutputStream
- Aol Exfd (byte[ Dol Ho|H & = sl= vlo|EV|RE 2EH
Liport Java.1o.%; (data = input.read())!=-1
import Jjava.util.Arrays;
(L) data = input.read () A read () £ ==st GRS W datanl HEETCH
class IOEx1 | @ data != -1 // datail ®HEE 30| -10] 0FdR HlmEtcH
public static void main{String[] args) {
byte[] inSrc=1{0,1,2,3,4,5,6,7,8,9};
byte[] outirc = null; 1 byte= 20| =CHO~255AH|2 2.

abstract int read() | & 04 &4 2 HOIEIF S=2H
= HFEIEHC}

BytehArrayInputitream input = null;
BvteArrayOutputitream output = null;

input = new ByteArrayInputitream (indrc) ;
output = new ByteArrayOutputStream () ; [AlZH ]

Input Source [0, 1, 2, 3, 4, 5, 6, 7, 8, 9]
1, 2, 3, 4, 5, B

int data = 0; Qutput Source : [0,

while({data = input.read ()} l=-1) |
output.write{data); // void write{int b)
1

outSrc = output.toBytehrray(); // ~EES HEE bytetiZ=z YHEMsICE.

gystem.out.println{"Input Source :" + Arrays.toitring{indrc));
gvstem.out.println{"Cutput Source :" + Arravys.toString {outdrc));
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2.2 ByteArraylnputStream¥} ByteArrayOutputStream
import jJava.io. *;
import java.util.Arrays; [Ala4Zia)]
Input Source :[0, 1, 2, 3, 4, 5, 6, 7, 8, 9]
class I0Ex3 { temp :[8, 9, B, 7]
public static vold main(String([] args) { Cutput Source :[0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 6, 7]

byte[] insrc =
byte[] cutSrc = null;

byte[] temp = new byte[4]

BytehArrayInputStream input = null;

BytebhrrayCutputStream output = null;

input = new ByteArrayInputStream (insSrc);
output = new ByteArrayOutputStreanm( ),

try {
while (input.available () > 0)

input.read(teng);
output.write (temp) ;|

1
} catch(IOException e) {1}

outSrc = output. toBytehArrayi);

Syvetem. out.printlni{"Input Source
System. out.printlni"temp
System. out.printlni"Output Source

{0,1,2,3,4,3, 6, Ty 8, 9% 8

{

A/ 013 diFet sEel 23|0F CHEC.

[adAA]
Input Source : [0, 1, 2, 3, 4, o, 6, 7, 8, 9]
:[8, 9, 6, 7]

Output Source : [0, 1, 2, 3, 4, 5,

temp
6, 7, 8, 9]

int len = input.read(temp)

output.write(temp, 0O, len);

:" + Arraves. toString(insSrc) ),

:" + Arrays.toStringl(temp) );

:" + Arrays.toString(outsSrc) )
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m¥} FileOutputStream

=3

i

=P 4 3

FilelnputStream(String name)

ANE= W0 Ehame)E JHE & H
]

|
oo 050l

, ‘ , String0] OF4d F
FilelnputStream(File file) FilelnputStream(String name)2b ZCh
FileOutputStream(String name) | A& = T2 0| E(name)E 2FF AH T te] dAS= File OutputStream S A SHCF
FileOutputStream (String name MES WMo Z2lname)S JHF A H W3 AB= File QutputStream = A4 SHCH
. o) g | =H ORIl appendZ tue2 GHM, £ Al JIEQ WUULRS ORALH H 2Ol
Ct false®, J|ZEL WLULHES Y@H2A =L
o=l 0lE2 Sting0l OfH FileCl A8 A2 AFHWMFHOE ot 2 Heotd

FileCutputst File fil . .
leOutputStream (File file) FileOutputStream(String name)dt ZC.

import java.io.*;

class FileCopy {
ruklic static void main(String args([]) 1
try 1
FileInputStream fis = new FileInputStream{args [0] )
FileOutputStream fos = new FileOutputStream(args[1] )

int data =0;

while( (data=fis.read()) !=-1) {
fos.write(data); /4 wvold write (int b)

I

A

Alag>
fis.closel); [&aZa
foz.closel);

} catch (IOException e) {

e.printsStackTrace(); C:hvjdkl. S\workichl4d>

C:ydkl. bh\workichld>java FileCopy FileCopy. java FileCopy.bak
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3.1 FilterInputStream¥} FilterOutputStream
_RE nloEs|uk nz e H izt
SnxsEYe AAen d2Ee FAT 4 gk

protected FilterInputStreamiInputStream in)
public FilterOutputStream (CutputStream out)

- A2 E3) FilterlnputStream/FilterOutputStream®] read() ¢} write)E £
sl 7] s = 2w efo] s of gt

public class FilterInputStream extends InputStream {
protected volatile InputStream in;
protected FilterInputStream|InputStream in) 1
this.in = in;

h

puklic int read() throws IOException {
return in. read() ;

)

[ —

FilterlnputStream 2| Atz - BufferedinputStream, DatalnputStream, PushbackinputStream =
FilterOutputStream 2| Al== - BufferedCutputStream, DataCutputStream, PrintStream =
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ufferedInputStream¥} BufferedOutputStream

_ Ool= = 0.0 0] = - = = -
A= a5 =o7] Y3l HA(byte[DE AFEsheE RERAEH
HAME / MAA A H
o . ZUHE InputStream 21 A A2 218 A A input source) 25HH A& E 20
BufferedinputStream{inputStream in, int size) (byteCi2)e] B TS 2H= Bufferedinput Stream Ol A~ AHAIBICH
. ZHE InputStream @1 AE A2 128 4 (input source) 26HH HIHS] 30|
BufferedinputStreamiinputStream in) = R A=A HOD= J|ZHO= 8192 byte 2I|9| HEHZ 24 SIck

HAN= / 4Rt

Ad
=

o

—

O A

Pl p—

=HE OutputStream
BufferedCutputStream(CutputStream out, int size) =0 b

J(H=byte)2] HEHE 2=

——
HAE £H

BufferedOutputStream @I A~EH A=

A=Aloutput source) ESHH AE=E 3
= MMTHC}

Z=HE CutputStream @1~

Buffered QutputStream( CutputStream out)

—_ e —=

JIE AlFeTA E2EE J=EA2E

=

£ =2

=

A=Aloutput source) 225HH HHZ 3
3192 byvte 3|2 HEHZE Z2HH| EICH

flush() HIHS| 2= LHEE &8~ &3E CE, HHHE H|2Ch
closel) flush(J& ZE&E8IM HEH2 ZE WHWEES &340 &Hst.,
BufferedOutputStream 2 AE A 04 AFESIE 2= AFHE HEEEHCH

- BE2EYS GOy /MAEYE BT

public class FilterOutputStream extends OutputStream {
protected QutputStream out;
public FilterOutputStream (OutputStream out) {
this.cut = cut;

}

public void eleose() throws IOException {
try { flush(); } catch (IOException ignored) {}
out.clese(); // 2Pt AEE2 close () S ==5iCt.
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3.2 BufferedlnputStream¥ BufferedOutputStream
import java.io.*;
class BufferedOutputStreambxl {
public static void main(String args([]) {
try {
FileOutputStream fos = new FileQutputStream ("123.txt") ;
// BufferedOoutputStream? HI 2J|E 5= ECt.
BufferedOutputStream bos = new BufferedOutputStream(fos, 5);
J/IE 123 txt SE STIAl EFE).
for(int i="1"'; 1 <= '9"; i++) { [Al=azi ]
bos.write(i); C:\jdkl.5\work\chl4>java BufferedOutputStreamExl
}

C:\jdkl.5\work\chld>type 123.txt
fos.close () ; 12345
} catch (IOException e) {

e.printStackTrace() ;

}
} AH} ==7)24
BufferedQutputStreamEx1 123. ¢t

B ufferedOutputStream
P FileOutputStream

bos.write (i) ; | ‘ ‘ | ‘ ‘
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3.3 DatalnputStream¥ DataOutputStream

- 7|8 HR 9 2E HEAED

A
_ 5 o =83 ol &3 - =9
2t AR A7t HdEEE 98 o} g o oAl F9
M4 E 7 2MEAL o4 4 HIANES / A AL 4 H
F=HE  InputStream 2! 2 H =T QutputStream 21 A~
DatalnputStream{inputst | 28 2|EtAEd == &= DataQutputStream{QutputStre | ~& JIBA~EE=ZE  §t=
ream in) DatalnputStream 2 A9 A2 am out) DataOutputStream 2l A5 A~ 2
By, A SHCE
boolean readBoolean() void writeBoaolean(boolean b)
byte readBytel() . o oroie o= void writeBytelint b)
char readChar() Jﬂfﬁ A ERs dEE void writeChar(int c)
short readShort() A void writeShort(int =) 2 AEEH LU= YES
. O 0= &HE 40 gl=H : - - =215
int readint() o i o) void writelnt(int 1) =Rl
long readlong() EOFEXCEDUOH? A void writeLong(long 1)
float readFloat! F void writeFloat(float )
double readDouble() void writeDouble(double d)
= A Rkl TAE E=€E
UTPSA=s SAS SNE | woid witeUTF(String ) T = =NE =
String read UTF() ASCh O Ol s= 20l .
|
? gl EOFExcephon% = Z=HE BRYEE2 EASHL
HAIZIC void writeChars(String =) writeChar(char cHMEE
A 2D A= ARA G @ ==% Sud 20
int skipBytes(int nl MNE=E =xin) IEE HY Ra=PA DataOutputStream
SEICEH int size() o Mo E bytez| =8 3
=Lt
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- g JHEAEYS A48 st ~AE-AY thE 5 A lFr.

HAS / A4 AL

Sequencelnputstream (Enumeration e)

Enumeration® A
£ ofLte] ~EY=ZE

SequencelnputstreamdnputStream =1, InputStream s2)

[AFE0I1]

Vector files = new Vector();

files.add (new FileInputStream("file.001"));
files.add (new FileInputStream("file.002"));

SequenceInputStream in = new SequencelnputStream(files.elements());

[ALZ0I2]
FileInputStream filel
FileInputStream file?2

new FileInputStream("file.001"™);
new FileInputStream("file.002");

SequenceInputStream in = new SequencelnputStream(filel, file2);
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_ = OLk& ® 1 = == - O S =] -

o8& thgs 49 £A4 2 F9€8te 7|55 Algste RERAEY
— System.out?} System.err©| PrintStream©|t}.
. . . E -~ O ~—
— PrintStream®.t} PrintWriter& A8 A8 @ A3}
MAX /S HAME W

PrimtsStreamiFile file)

Pr!ntStream(FHe file, String csn) RS EAETS J(UIo= B PrintStream S

PrintStream{OutputStream out) = W= Lo —

. A2 AMHETHCH autoFlushel €f 2 trueZ otE printinOl
PrintStream(CutputStream outboolean autoFlush) HTol S=5HU NIRRT === 1 K=o
PrintStream(QutputStream out,boolean autoFlush, String encoding) . = T ="= =

. . . flush=ICH 2 242 false0| CF
PrintStream{String fileMame)

PrintStream(String fileName, String csn)

boolean checkError) A~EFHE flushotD WM A =RE & =C
vaid printlboolean b) void printintboolean b)

void printichar ¢l void printinfchar ¢

vaoid printichar[] o) void printin(char[] ) ) o

void print{double d) void printinidouble d) ARZE FHE G E EFHAA0 BERAE EZ T

void print(float ) void printintfloat 1) printindl A = £ = EUIEE St printlidE=
void printlint i) void printindint 12 ZE HtPA =L

vaid printllong 1) void printindlong 1)

void printlObject o) void printintObject o)

void print(String =) void printin{String =)

void printin() E4IE SAHline separator)E SYE2S2M EE 420
PrintStream printf(String format, Object... args) dEgtE formatted) =2 £ JisotAl L

rotected  void setError() HY F0 2RI LHHEE L (zetEror(lE =2
b ! ot =0, checkError)E Z=5tH trueE BHEFSHCEH)
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format o o 2 int i=65)
%d 1078 ==(decimal integer) E5
- format =2 9 2
%0 87l ==(octal integer) 101 -
: . s FAHE (string) ABC
%o 167 =(hexadecimal integer) 41 -
> %55 EXt2l 2AME. BIRt2l= Bz 20 ABC
% =25 A _
f %-bs GRt2] EAIE. Bikel=s 2o 2 MECH(EIE HZ) |ABC
%S 2xg B5
%hd BAb2l =x PiAtel=E EM==2 A 20 G5
%-5d BR2 =X BlAel= 29Hez s 20 (== Z2E) |65
%05d | BAt2l 7t gIAt2l=s 022 # 2o 00065 PR—— = o
EH

format M H 217 \C Htab)
%e |23 e§ Z 3 (exponent) 1.234568e+03 \n E8HE FAHnew line)
%t 1071 ==(decimal float) 1234, 56759 o %
o E3Z A2|4-E =4 A= EE), =48 0|5t
RITT R mm Rl e E) 12348

SSFOIA E2 B2, 2o 013 1R, f — —
%8.1T | EHE AR=E FH: SARI(A4EEENE S5 | 12346 Qe 23 2 o

E;’Kl'e-'E —'g—t‘_ﬂgi iH-‘?—JEG[E%E—E. gg) %tR A|_t?l_[:24)\|j|.) 21 05

42 014 £l 6AFRI, 4= Ol3F 1Ak, JetH St 2109
%0811 | BHE A4S & SARIASTZEENE SHFHCL (001234.6 %tT NEZ(2aa20 | 21709383

HIRlel= 022 FHSEICH % tH Y thMI%tS = = 21:06:33

SSFOIAF El4 BAIR], A== 0/a AR, %D e 02/16/07
oo | EZE RRIRE E4 BRR(2EEENE HRECL |, . /% tasty 02/16/07
C BIAIElE BHMoZ HREICLRIZ FE) ' %tF oigo 2007-02- 16

1234.6 %Y - %t - % 1d === 2007-02-16
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» Reader(GEA}7|WE JHE2EH O 31 249 vi=

HME A o
abstract void close() HEAEHE 2S22M MEStD Y RHd E BrEterch
void mark(int readlimit) SARARE BAE=CH =0 reset0ll 2l5HA BAlS 22 HARIZ CHAl S0t 7 2UCtH
boolean markSupported() mark()2} reset(}E2 A HoI=AE 2o =L
it read() Eif;g;ﬂ Stitel 2AE %EH;E Cl. charol; ;%Cﬂ 0~6Eh30Y #e| 2 BHEtet

i | ObAI2 SOl 0l =€ stE, -18 BHEEICE
: UELAZFH U A2 =0 BEE c2f 222 Aol oS cofl HEECH 93 = 4
int read(char[] cl Ol Ejo] = = —1= HiEEiC
absfract int readichar[] c, | @84 A2Z2FH ECH len2fe]l 2AE HH A, S c2| KEE HAoff)FEH =2 U= HE
int off, int len) 20 S = ololHe i = -18 BHEterih
boolean ready() YE-AZFH OOHE &2 =42 W2l =R 2 =Ch
void reset() Y40 e HAE ORI 2E mark)2t TEZ DA YA ZE T S2CH
long skipllong n) AR AR Gl =0 2R ()RS E A UE L
P Writer(ZA7|RF S8 2EYH ] H il 2409 wlM=
HIAME= A

abstract void close() ESAEZE HEZZM AEsStL 1Y AHHEE BHEECH
abstract void flushi) ~EFe HHH U= 2= WEE 5420 ZC.(HEDE 2l ~EE0E siEE)
void write(int b) O B E EYa0 20
void write(char[] c) FHE HE cHll AEE 2= WEE = 20 =0t
phsract void witelehartl IO | =012 e cofl AAE B BOIM off AT RE lenZ0[BE0r E2 a0l 20
void write(String str) FHE 2REENE 2440 20
void write(String str, int off, intlen) | =03 EAE e 258 2 o0 20 offHM ZAFH lendi =2 ZAIE)

A
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4.2 FileReader®} FileWriter

- BRI st 1Y, g aE shle) g &l AL @k,
import java.io.*;

class FileReaderExl |
public static void main (String args[]) {
try {
String fileName = "test.txt";
FileInputStream fis = new FileInputStream (fileName) ;
FileReader fr = new FileReader (fileName) ;

int data =0;
// FileInputsStreamE 0/EiHHd TEHES S stHH| = stct.
while ((data=fis.read()) !'=-1) {
System.out.print ( (char)data):
}
System.out.println();
fis.close();

// FileReaderZS 0|2l TFEUZE HH SHHH ST
while ((data=fr.read()) !=-1) {
System.out.print ( (char)data);
Y F Alsaz ]

}
System.out.println();
fr.close();

C:\Jjdkl.5\work\chld>type test.txt
Hello, 2t otM &2

e C:\jdkl.5\work\chl4d>java FileReaderExl

e.printStackTrace () ; Hello, 342°222%44; 22
1 Hello, 2tE&tM 22

} // main
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4.3 PipedReader®} PipedWriter
- m A erE E)7ke] BRI(HO]H & T 9 &)el AFE a.

class OutputThread extends Thread {
PipedWriter ocutput = new PipedWriter () ;

class InputThread extends Thread {
PipedReader input = new PipedReader() ;

StringWriter sw = new StringWriter(): .
OutputThread (String name) { super (name); }
InputThread (String name) { super (name); } i i
public void run() {
public void run() { try {
try { String msg = "Hello";
int data = 0; System.out.println (getName ()
) ) + " sent : " + msqg);
while ( (data=input.read(}) !=-1) { output.write (msq) ;
sw.wWrite (data); output.close ().
} } catch (IOException e) {}
System.out.println (getName () } // run
+ " received : " + sw.toString());
} catch(IOException e) [} public PipedWriter getOutput() { return output; }
} // run public void connect (PipedReader input) {
public PipedReader getInput() { return input; } try {
output.connect (input) ;

} catch (IOException e) {}

public void connect (PipedWriter output) {
} // connect

try {
input. connect {output) ; }
} catch (IOException e} {} public static void main(String args[]) {
[ @ et InputThread inThread = new InputThread ("InputThread");
' [Ala2Z ¥ OutputThread outThread = new OutputThread ("OutputThread") ;
OutputThread sent : Hello //PipedReader?l PipedWriterE M ZEHC}.
TnputThread received : Hello inThread. connect (outThread.getOutput()) ;
inThread.start () ; outThread.start();
} // main
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4.4 StringReader®} StringWriter

— CharArrayReader, CharArrayWriter# & WX 2] ¢ == o] AL-&3lt},
— StringWriter®l] &2 ¥+ dlo|H = W59 StringBufferol] A=t}

StringBuffer getBuffer () : StringWriterH &t dl0IEI2F HEE StringBufferE YHEbsC.
String toString() : StringWriterdl =& (StringBuffern HZEE) EAIEE QrEbsttt.

import java.io.*;

class StringReaderWriterEx {
public static void main(String[] args) {
String inputData = "ABCD";
StringReader input = new StringReader (inputData);
StringWriter output = new StringWriter();

int data = 0;

try {
while((data = input.read()) !'=-1) { [AlE2Z]{ 9]
output.write (data); // void write(int b) Input Data :ABCD

. Cutput Data :ABCD

} catch(IOException e) {}

System.out.println("Input Data :" + inputData);
System.out.println("Output Data :" + cutput.toString());
I System.out.println("Output Data :" + cutput.getBuffer () .toString());
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5.1 BufferedReader®} BufferedWriter
- d4=4 a55 Fol7] A8l HH(char[DE AMEsh HEAEH
- 2l (line) @9 ¢ =9 o] A7 sttt

String readLine () - st 21?12 SIHZE0. (BufferedReader? HAE)
vold newLine () - ‘22 Z2FXOH#ZEAD " £ =95, (Bufferedilriter® HAHZE)

import java.io.*;

class BufferedReaderExl {
public static void main (String[] args) {

try {
FileReader fr = new FileReader ("BufferedReaderExl.java™):
BufferedReader br = new BufferedReader (fr) ;
String line = "";
for (int i=1; (line = br.readLine()) '=null;i++) {
,Jf,fl w.n= mEbsE 2102 =SS,
if(line.index0f (";") !=-1)
System.out.println (i+":"+1line);
} [z
br.close(); l:import java.io.=*;
} catch(IOException e) {}| ©: FileReader fr = new FileReader ("BufferedReaderExl.java");
1 // main 7: BufferedReader br = new BufferedReader (fr);
} 9: String line = "";
10: for(int i=1; (line = br.readLine()) !'=null;i++) {
11: [/ m;nE EEEE efClE SHEICE.
12: 1if (line.indexQf (";"™) 1=-1)
13: System.out.println(i+":"+line);
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- o ¢ =2 2 2= 0
HO|EZ|HIAER S EA7|MAEY A & 4= A 3=t
— : O 5= ol =
A9 (encoding)s WEste] d=E S 5 JA sl
MAR /S HAME A M
. OSHM  ARESHE =2 2I3E s =
InputStreamReader{InputStream in) InputStreamReader= AHA B}
InputStreamReader{lnputStream in, String encoding) | AlEE SIRSE AIES= InputStreamBeaderE b
String getEncodingl) InputStreamBeaders| 2IDElE 242 =C}
MHR/ HAME A H
. . CSHlA  AFESH=E 212 21DEE) =
OutputStreamw riter(OutputStream in) OUtDUStreamWriter=. A4 BHCE
OutputStreamWriter(OutputStream in, String encoding) | AEE CIRYE AIZESH= OutputStreamWriterE
String getEncoding() OutputStreamWriters| SIDY 2 akg &=C}
R = =] o o
2 (console, 3tH)ZEE Foldhel = ¢l Hulky)
InputStreamReader isr = new InputStreamReader (System.in) ;
BufferedReader br = new BufferedReader (isr) ;
String line = br.readLine() ;
Properties prop = System.getProperties ();
- O] ﬂ' 01'7] System.out.println (prop.get("sun. jnu.encoding”)) ;

FileInputStream fis =
InputStreamReader isr

new FileInputStream ("korean.txt") ;

= new InputStreamReader (fis, "KSC5601") ;
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6.1 ¥ O]EE—% — System.in, System.out, System.err
- £%&(console, 3H)S &3 HolH =S ‘BT Y=ol gt

- JVMo] A ZE A AEH o AEE ~EGoT,

System.in - ZEZE2E O|0|EE UEL=0] A=
System.out - Z=ZF 0|08 &40l A=
System.err - ZEZ HI0|EHE &Hot=0 At=
InputStream
/ System.in S T
Java Print3Stream
cgm= —_— System.err -_—

\ PrintStream

System.out —_—

static void setOut (PrintStream out)

static void setErr (PrintStream err)
public final class System {

static void setIn (InputStream in)
public final static InputStream in = nullInputStream/()
public final static PrintStream out = nullPrintStream(

pukblic final static PrintStream exr = nullPrintStream(

)i
)

r
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6.2 RandomAccessFile

- 3lye] 2EY o gdof Yy S5 &
=2} &2 Objecte] zp&=olt),

* DataInputlIHulolAe HAS

— E}E /\EFEIC

T, ———

boolean readBoolean ()

byte readByte ()
int readInt ()
void readFullly (byte[] b)

String readLine ()

Object

=T T

Javael
A
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W= 3t

e ~E"

~ o] 12—
TR

* DataOutput?lIgul o] A2 oA =
void write (byte[] b)
_____________________________________ void write (int b)
vold writeBoolean (boolean b)
void writeInt (int v)

void writeBytes (String s)

RandomAccessFile

MAR/ HNE A o
ZMHE filed| 2| == 0|2} &JI% 5k &gt RandomAccessFile 2!
RandomaccessFile(File file, Sting mode) AE**S ST model= "r' "re 5= JFA] 2RO A& DJFSSHCE
RandomaAccessFile(String filleName, String mode) | 'r" - TMEZESE 2J|(N0HE =345+ 1H
"ot - IR HO[(2E 20 (w)
long getFilePainter() I Z2IEf2| 2xE 2 F=Ch
long length() o] IIE HE 5= QUCHITHR byte)
. o ZOIEjel 2|AE HABCE A= W2 & 2226 pos= 0|0t
vold seek(long pos) =" R 20|CH(0Y _.:,r| sfteJ
woid setlengthllong newlength) mele] ZIJE AEE 20|12 HASHCH (bvteTHE)
int skipBytes(int n) AEE =029 Dwe% A FECH
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6.3 File (1/2) — A Ao} A 2d8 wiq=
= =
- A3 I ED S OF oY AFEEH = S &
MAT /S HAE A 0
FHH ZHALHileName)2 0|22 2t= Y2 2T File AHAE M5
File(String fileN ) Ch Ity #or ottt ClElEe T 22 g e 2 CHELL
etoting Tetame OOIM fileName F2 B=2(ath)S ZBHA ASHFA Tal 0S8t A
ElT T O 0 22 =200 Ay = YRJF EZlpath) 2 2HFE=CF
File(String pathName, String fileName) uglo 29} 0|§§ (2 2o AEY 4 2TE=E st MMA 0 & F
File(File pathName, String fileName) M 2 HdZ2E SAZ 0| OfY File@l AEH A0 H2Z2 i HZ= 2H0|CH
String getMamel) ot =

b
String getPath() ue e #Z(path)E String 22 BHESHT
String getAbsolutePath() ntalel U ZE String 22 BHESHT
File getAbsoluteFile() e HUiEZE FileZ 2HESHCEH
String getParent() Lol & CAELE String2e = BFEHEHC
File getParentFile() el Lo ClolEC|E File2 HtEsHCE
String getCanonicalPath() mee &= E String2 =z HHESHLY
File getCanonicalFile() mee HRpZEZE Filez 2HESHCH
BIH 4~ A o
static String pathSeparator OSUHlM AMEotes & Z(path) 2EA. 22 sS4 A
. OsSUlM AMEGSH= & Z2(path) #2AL
static char pathSeparatorChar AT oM b S A
static String separator OSHlM AMESI=E 0|2 REA. 2Tz "W, sy A
static char separatorChar OSHIM AESIE 02 REA T3 W, 54~/
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' — A X I w| A = (o A])
6.3 File (1/2) J2}o} AZ A v A = (] %
File f = new File ("c:\\jdkl.5\\work\\chl14\\FileEx]l.java") ;
String fileName = f.getName () ;
int pos = fileName.lastIndexOf ("."); 225 H2st W20l E - FileExl.java
EAAESE M2l BHY0lS - FileExl
Sx R
System.out.println("22& Helst ME0E - " + f.getName () ) ; HEA Java
System.out.println ("&EAE H2lgt BH0E - " + fileName. substring (0, pos)) ;
System.out.println("&&x - " + fileName.substring (pos+l)) ;
System.out.println ("= Z&at WE0E - " + £.getPath())
System.out.println ("IIEe HUE= - "+ f.getBbsolutePath () ) ;
System.out.println ("Wgo =af 2= CHAE2 — " + £f.getParent()):
A5 ESs MU0 S - c:\jdkl.5\work\chl4\FileExl.java
File.pathSeparator - ; e H3fE = - c:\jdkl.5\work\chl4\FileExl.java
File.pathSeparatorChar - ; oo dpE= - C:\jdkl.5\work\chl4\FileExl. java
File.separator - \ ol o A= UHAER - c:\jdkl.5\work\chl4
File. torCh =
e . 1("File.pathSeparator — " + File.pathSeparator) ;
System.out.println("File.pathSeparatorChar — " + File.pathSeparatorChar) ;
System.out.println("File.separator — " + File.separator);
System.out.println("File.separatorChar — " + File.separatorChar) ;

System.out.println("user.dir="+System.getProperty ("user.dir")) ;

System.out.println("sun.boot.class.path="+ System.getProperty ("sun.boot.class.path"));

user.dir=C:\jdkl.5\work\chl4
sun.boot.class.path=C:\jdkl.5\jre\lib\rt.jar;C:\jdkl.5\Jre\1lib\il8n.jar;C:\]j
dkl.5\jre\lib\sunrsasign.jar;C:\jdkl.5\jre\1lib\jsse.jar;C:\jdkl.5\jre\lib\jc
e.jar;C:\jdkl.5\jre\lib\charsets.jar;C:\jdkl.5\jre\classes
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6.3 File (2/2) — 3td 9] &4, A, 2k, &=
. < I O Oy 1 sy T 1 71
HAH= o &
bhoolean canRead() SIE £ Q= WA A AFSHCE
bhoolean canWritel) £ = Q= U QLA A AFEHCE
boolean exists() Ot 0] Z=RTH=ZAl & AFEHCE
boaolean isabsolute() Uy T2 EQER2E 22 AFIA =R F2A50
boolean isDirectory() Cl= 2] 21 X =olstCt
hoolean isFile() O QL] ZoIstC)
boolean isHidden() ma el &40 =2 (Hidden)' @VA ZFOISHCY, 5 M 0| ZAGHA 2™ falseE BHEEICH
int compareTo(File pathname) FOHE WY F=CME2 = U WEtCH Z22M 0= Bt36HH, O 2M 1 £ = -1 BHESrC)
P P (UnixAl A0 M = HARKE 250, WindowsH M s TEEHA Q=r))
OFFE LHE0 gl ME22 WY E MASHCHIZ 0] 00 EAotH MM A 2E=C)
boolean createNewFilel) File f = new Filel("c:¥widk 1. B work Witest3. java"),
f.createNewFile()
AMNIY E A~ A Tl E2] 0| &S0t
static File createTempFile(String ATe S M. |. Al TS E |0“.D.f3 f " .
refix. String suffi) System.out.printin(File.createTempFile("work”, ".tmp").
P ' 9 21 owwindowsWTEMPYWworkl 4247 tmp
static File createTempFile(String prefix, String suffix, File directary) | A/ E Al A0 A ES OS2 MMd5H0H
boolean delete() Uty =2 &FHIBHT
vaid deleteOnExit() =8 Z=_ 12 EFA W2 AHSILH == LAY = A Hot=0 AFEEICH
boolean equals(Object obj) OIS AA(F = Flledl 2l 2))F 22 B2 2RI 8l wert
. : J (UnixAl A0 M = HASRE PL6HE, WindowsOl M= 2EBEHAl &t=0)
long length() uee] 2| = gtEet)
String [1 list() ClelEele e s=(C]2Ee] Z8)= Stringdi € 2 BHEHSrCE
String [1 list(FilenameFilter filter) | FilenameFilter® A& A0 2SS TAH0| 2= T2 S Stringdl 2 2 2HESHT
Filel[1 listFiles() CleE2e Y =s=(C]AE] ZEHE FileHE 2 YHESHC
static Filel] listRoots() | 2 EH2 I A A8 2| root?] Z2Z2(flappy, CO-ROM, HOD drive) 2 SFESHCE (0] A, Ci, D)
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6.3 File (2/2) — st o] &4, A4, 2HAl, E5(A1)

import java.io.*; —
[azazA]
. C:\jdkl.5 k\chl 4> FileEx2
class FileEx2 { M ,\WOI ,\C ST e
. . . . . USAGE : java FileEx2 DIRECTORY
public static void main (String[] args)
{ C:\jdkl.5\work\chl4>java FileEx2 work
if (args.length !=1) { STElA <2 OHEg 2L Ct.
System.out.println ("USAGE : java FileEx2 DIR]
System.exit (0); C:\jdkl.5\work\chld4>java FileEx2 c:\jdkl.5
1 [bin]
COPYRIGHT
) i [demo]
File f = new File (args[0]): e mEef
[include]
if(lf.exists() || !'f.isDirectory()) { jdk-1 5 O-doc.zip
System.out.println ("S&EsHA 22 CAS2JYUC.™) ;| [Jre]
System.exit (0) ; [lib]
} LICENSE
- SUHEF .-
File[] files = f.listFiles(); C:\jdk1.5\work\chl4>
for(int i=0; i < files.length; i++) {
String fileName = files[i] .getName () ;
System.out.println (
files[i].isDirectory() ? "["+fileName+"]" : fileName) ;

}

} // main
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6.3 File (2/2) — st o] A4, A4, A, E5(4]2)

public static void printFilelList(File dir) {

System.out.println(dir.getibsolutePath()+" ClAE2");

File[] files =dir.listFiles/|() ;
ArrayList subDir = new ArrayList () ;

for(int i=0; i < files.length; i++) {

String filename = files[i] .getName () ;

if(files[i] .isDirectory()) {
filename = "[" + filename + "]";
subDir.add (i+"") ;

}

System.out.println (filename) ;

}

int dirNum = subDir.size():;
int fileNum = files.length — dirNum;

totalFiles += f£ileNum;
totalDirs += dirNum;

C:\jdkl.
c:\jdkl.
FileExl.
FileEx2.
FileEx2.

S5\work\chl4>java FileEx3 c:\jdkl.5\work\chl4
5\work\chl4 C|Z E2]

Java

class

Java

VectorExZ.java
20J4C WY, 2J49 O =L

c:\jdkl.
FileEx9.
FileEx9.
FileEx9.java.bak
result.txt
[temptemnp]

5\work\chl4\temp C|Z E2]
class

Java

[temptemp?Z]
ai=l we, 2242 O Ee]

System.out.println(fileNum + "J{e| g, " + dirNum + "ol CIHE2|") ;

System.out.println():;

for(int i=0; i < subDir.size(); it++) {

int index = Integer.parselnt ((String) subDir.get (1))

printFilelist (files[index]) ;
1
} // printFilelist




Chapter 14. 2|==i(1/0)

public static void main (String[] args) {
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6.3 File (2/2) — st o] &4, A4, 2HAl, E5(A]3)

String currDir = System.getProperty ("user.dir") ;

File dir = new File (currDir) ;
File[] files =dir.listFiles () :
for(int i=0; i < files.length; i++) {

File £f =files[i];

String name = f.getName () ;

SimpleDateFormat df =new SimpleDateFormat ("yyyy-MM-dd HH:mma") ;

String attribute = "";
String size = "";

if(files[i] .isDirectory()) {
attribute = "DIR";

} else {
size

f.length() + "";

attribute = f.canRead() ? "R" :
attribute += f.canWrite () 2?2 "W" :
attribute += £.isHidden () ? "H" :

[AaZH]

2006-11-20 16:392 % RW
2006-11-20 16:392% RW
2006-11-20 16:382 % RW

. 2006-07-27 17:102 % DIR

mom,
r

C:\jdkl.5\work\chl4>

C:\jdkl.5\work\chl4>java FileEx4

1484 FileEx4.class
2171 FileEx4. java
2170 FileEx4.java.bak

Temp

mom,
r

System.out.printf("%s %3s %63 $s3\n",df.format (new Date (f.lastModified()))
, attribute, size, name ) ;
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7. A1 E 3} (Serialization)
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7.1 A E3k(serialization) &7
- A S A& A dolE'R §gsh= 2. w2 g1 d sl etar gt

T 1 1

1 -
- AAe) laE S s g dd R ek A

I 100

=g 3t
A > 100 A 3.14f
3.14f
- A5 Agst7] flei = AAE 2 Hgs)of st
- AAE A BLE A DAY BE AmE2ME] e AFsHE 3
— null -, Aull
false > false
0 0
power()
channelUp()
channelD own()
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7.2 ObjectlnputStream, ObJectOutputStream
- AAg AR JEHT 5 Q) HFE REAET
ObjectInputStream(InputStream in) . ObjeCI‘[Ou‘[plutS‘[ream
void defaultWriteObject()
ObjectOutputStream(CutputsStream out) void write(byte[] buf)

void writelbvte[] buf, int off, int len)

] 1 ]_]:H void writelint val)

— 78 7‘( o ZHAF&kE= o void writeBoolean(boolean val)
1 ] le— Oﬂ i ]_ void writeBvte(int val)

void writeBytes(String str)

vaid writeChartint val)

ObjectOutputStream out = new ObjectOutputStream(fos) ; void writeChars(String str)

void writeDoubleldouble wval)

void writeFloat(float val)

void writelnt(int val)

void writeLong(long val)

void writeObject(Object obj)

vaid writeShort(int val)

FileOutputStream fos = new FileOutputStream("objectfile.ser");

out.writeObject (new UserInfo());

- - id writeUTF(String str)
— 3}o]l A% 78 A = Al <l = }HJ .
J} Eoﬂ i SER ﬂ = q_ ] =l L= o ObjectinputStream
FileInputStream fis = new FileInputStream("objectfile.ser"); ,\”Ciid dii?ultﬁeadObject()
Nt rea
ObjectInputStream in= new ObjectInputStream(fis):; int read(byte[] buf, int off, int len)

boolean readBoolean()
byte readByte()
UserInfo info = (UserInfo)in.readObject():; char readChar()
double readDoublel]
float readFloat()

int readint()

long readlLong()

short readShaort()
Ohject readCbject()
String readUTF
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7.3 223} 7heek S whET](1/2)

- java.io.Serializables T-& 8l oFvt 2 H3}7} 7}5 5},

public class UserInfo { public class UserInfo
String name; implements java.io.Serializable {
String password; I String name;
int age; String password;

} int age;

public interface Serializable { }

— A2} transient7} w2 AV AW = 235} ) Aol A A9 E o

public class UserInfo implements Serializable {
String name;
transient String password; // &&=} CHAHAM HE2lECH.
int age;

}

- Serializables T&38HA] &2 S0 IARIAE A A3t ti ol A A <]
public class UserInfo implements Serializable {
String name;
transient String password;
int age;

Object obj = new Object () ; // Object2Al= A ZgEt 4= GiCt.
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7.3 X493} 73 S~ wET(2/2)

- Serializables T334 & £ W =2 2 H3} ol A A2 Hrt.

public class SuperUserInfo {
String name; // HEsig A o

String password; // HZ&tTF %

public class UserInfo extends SuperUserInfo implements Serializable {
int age;

}

- readObject() ¢} writeObject)S 2B glo]d3hd A H3F}=E nfSgi=. ..

private void writeObject (ObjectOutputStream out)
throws IOException {
out .writeUTF (name) ;
out .writeUTF (password) ;
out .defaul tWriteObject() ; private void readObject (ObjectInputStream in)
} throws IOException, ClassNotFoundException {
name = in.readUTF () ;
password = in.readUTF () ;

in.defaultReadObject () ;
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7.4 223} 7 S o] vy
- AU YL W G AR o] Feh2rt 2eA HAT Dask Uvk

Jjava.io.InvalidClassException: UserInfo; local class incompatible: stream
classdesc serialVersionUID = 6953673583338942489, local class
serialVersionUID = —-6256164443556992367

- 2 43}e uf, S22 W A(serialVersionUID)S A5 Al AFs A #] 2 sh}
- Y W e o E T, 282 Wl g osfiof gkt

class MyData implements java.io.Serializable {

static final long serialVersionUID = 3518731767529258119L;

int valuel;

— serialver.exet Z 29 serialVersionUIDE A5 A A sl =T},

C:\jdkl.5\work\chl4>serialver MyData
MyData: static final long serialVersionUID = 3518731767529258119L;
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