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Input/Output In Java

NNWONN [N ,NIDN NOW 701 '7DIN 21 [N V79-077 NI7IYO -
MIX'N AXYN 78\n 021ma (V99) NIPWT IX (V7R) 7277 NDINY

NNV TY 1277N1 DN V79 NINYWON -
System.out '0ITIVON V79N DT NIYXNK] |0N7 NO9TN -

NNV TV 1277N1 DN V77 NINWON -
(N3N Nx¥N Nya 0N1) ATIRON NIYA D'OINIK N7 -

V7PN DT NIYYNKA 7101IPN JONA wWNNwNN "y DT7R7IMN 021N DR} -
(Scanner-2 win'w In) System.in *onTavon

(Scanner-a win'y IN) VOV Yal7N D'INI XM *

NNYONNN NIZ7NN 111 ,079\0%77 MAT NnYWYN7 Dnn ™71 DI -
.DIDNN 7¥ NNRIY NN V79-0%7 NI7IYS VINA
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NN'YNn

NIIY DT 112V DIY D72 '1HINA YIN'Y YY1 NRIY n7Y90 NIy -
:(newline)
(Line Feed) \n — UNIX/Linux-a -
(Carriage Return + Line Feed) \r\n - Windows-2a -

v iyna? nine e

windows: Linux:
| j text.txt - Notepad - E@g 1 @ nova.cs.tau.acil - PuTTY -

File Edit Format View Help

There are places I rememberall my 1ife, though .
some have changedsome forever not for betterSome
have gone and some remain

YaI?7 XnaIT
linux 2 ANt
2 NNoII
windows

@)
O VOV XA [I?'N7 NDN AIND7 NX] -
Windows-7 UNIX-n ji7'n — xnaITa. -
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0'S0N1 O'NYI]

DN'7Y 09I ,11X72 O'N2nN O'RXYIDN QY DX 'O1] DOI'N 72127NM1 -
O'XAnN NIViAvwa
Java-a 10-n nip7nn n'DI N -
(10 Dy NTIAY2a TNI'MA NIXIDI) DX AT NIRAYA 719'0 -
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NIIX'AQ V791 VR

..nnnx niron ,DB ,jnot ,nwn ,console ,n'xap :yTn faxwn -

\ D'MXY? 0'0'aN NN DAONT? 'R NYT? NOMIX N9Y NdNN -
N1TNAI D2'0V'NM9 0'0ID'Y

e

FMQV ’ Straam I/l Stream Frong
ﬂ Data Source =

meimmum Lmummmmu Lummmmmu memmmm
B . f ".'-. - .

http://docs.oracle.com/iavase/tutoriaI/essentiaI/io/index.htmI

=\ A\
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http://docs.oracle.com/javase/tutorial/essential/io/index.html

(Streams) o1

NIIX] D'ANWNAN AIND71 XKNP7 D'WTI'Y D'0I9'0 7Y nXIjp -
N'NT0
(bytes) o'ma oxanp \ o -
namno-Tn ™NN X' an"mn -
nN"P7 — Input Streams -
n2'n>7 — Output Streams -

IFileOutputStream XDAITY -

pa1p’ =F Rl
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V791 V77 '"NTA 1"'DIN UIN'Y

DNO'X' OY 0'NN9) D' 7D -
UTN Yale X1t 17'ox — FileOutputStream -
(Exception) a1n N1 DNA7 N7 DT NNMNO -

.DANUN NNNY TYWOXRT? 'O UIN'YN 1N D'ANTN DX 107 v -
(TIZ ITINOD) 'OITIVO WIN'Y -

V77 DTN DN NRP V79 DIT? D2IN] N2'ND
Open input stream Open output stream
While can read While has data to write
read unit write unit

do something
Close stream Close stream
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D"'YIN'Y 0'NOT7 NIRNAIT

ot wmy

FileInputStream D'NA 7Y na'md\NR"M}?
FileOutputStream n'¥apn (Bytes)
BufferedInputStream 1IN D'NA 7V N2Md\ARNy?
BufferedOutputStream N11IN NANN] VIn'y
FileReader, FileWriter D'IIN 7¥ N2MO\ARNf?
:D'¥apNn

DatalnputStream D'019'V 7¥ NAMO\NRN}?
DataOutputStream  nniTa) NITINNNI D*2'V'NMD
:(Scanner-9

https://docs.oracle.com/javase/tutorial/esse
ntial/io/



https://docs.oracle.com/javase/tutorial/essential/io/
https://docs.oracle.com/javase/tutorial/essential/io/

1 915D

2°3a% YN DL °D92°1IK

FilelnputStream

NXRP7 NIV NIV'Y -

read() nTinnn -
.0y9 751 TNX byte nxip -
2TIN DTN 9107 VAN NT'NA X170 byte n nx 750w int o19'vn W NThn -
-1 7wn
: read(byte[] b) nTinnn -
12IN7 DNIX N0"dN11 Wwnn 71120 byte W90n nXIe -

Q107 12VANI NT!MA .INI7IY D'NAN 190N NN |''¥N WX it 019'0Nn Y A'TNn -«
~17wn 1N DTN

NIO0N NI'YIN'Y NITINN

https://docs.oracle.com/javase/7/docs/api/java/io/FileInputStream.ht
ml#read()



File 10 Streams -2 wim'w — 1 Xn2IT

public class ByteUnixToWindows {

|
YaIp7 217000 ;01X

public static void main(String[] args) throws IOException {
File fromFile = new File(args[0]);_
FileInputStream fis = new FileInputStream(fromFile);
int readByte;
while ((readByte = fis.read()) != -1) {
System.out.write(readByte);

}

System.out.println(); .DY9 731 byte n'XI

Nt read nTIMNN

fis.close(); ,ANTP? X'NY byte N NX

} V7PN Q107 D'YIANWD

h ~17wn TN
Problems @& Javadoc & Declaration B Console 2

<terminated>= ByteUnixToVWindows [Java Application] C:\jay

In Xanadu did Kubla Khan
A stately pleasure-dome decree: ,COﬂSOle-L) DANID ;7 VAo

Where Alph, the sacred river, ran IN'yan NX 7'M N9
Through caverns measureless to man

Down to a sunless sea.
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7'wr N7 INnon

NNX NAad 0'NAa NN NI'1|7'7 nXnl -

FileOutputStream-1 win'y JIN yaip? namd q'on -
V790 YaI7? 717000 DX YW VINIARD 727 -
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D'N YN — 2 XNAIT

public class ByteArrayUnixToWindows {

public static void main(String[] args) throws IOException {
File fromFile = new File(args[Q]);
FileInputStream fis = new FileInputStream(fromFile);

File toFile = new File(args[1]);
FileOutputStream fos = new FileOutputStream(toFile);

byte[] readBytes = new byte[1000];

int numRead;
while (HnumRead = Fis.read(readBytesﬂ) I= -1) {

fos.write(readBytes, 0, numRead); |
}

fis.close(); 'on7 nilw numRead
fos.close(); |27 ,2v192 nXpPW D'NaN
2INDIY 0'NAN 'on DA NT

Y2177 0'ano ;2
newline NX NN X7 |1V
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LO?L DY NTIAW

VoL '¥ap DN N7W V7901 VPN -
Inin X7 72X ,woN — bytes oy newline ji7'n -
characters-1 niTinnn oy TIAY7 0'xN ' -
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S LA
Reader & Writer

.0'axwnNnN characters 7w 0'ox1 NIANIDI NIXIIPY Nipnn -
FileReader, FileWriter :xnarT4 -
:N'IN'YIVIO NY] -

(UTF-16) o™on 717 oy on nux'aa Characters -

NN TIT'RP W n7w 0¥ap7 DN NN -
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...|NNoNI

lNnyxva n'van NX DNio Java)'m e
N7U9NN NDIWN 1Y YT 7Thn 1NN Ty .
N7v characters-7 Inix nnann Java -

01001000 01100101 01101100 00000000 00000000 00000000
01001000 01100101 01101100

H e I IHI lel |I|

YNTN TIT'PN NN ' TaN7 [N 0'ny? -
new InputStreamReader(is, Charset.forName("UTF-8"));
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Reader & Writer — 3 NnaIT

public class CharacterUnixToWindows {

public static void main(String[] args) throws IOException {
File fromFile = new File(args[0]);
FileReader fReader = new FileReader(fromFile);

File toFile = new File(args[1]);
FileWriter fWriter = new FileWriter(toFile);

char[] charRead = new char[1000];
int numRead;

while ((numRead = fReader.read(charRead)) != -1) {
String string = new String(charRead, 0, numRead);
String windowsString = string.replaceAll("\n", "\r\n");
fWriter.write(windowsString);
}
TAIY NN X7 [NNO9N
fRee.lder'.close(); 95190 NANN
, rieen-closeQ); I(linux % windows)
} ?nnY
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Stream Wrappers

DN? 0'9'0INI D'INN D'AT "0'DVIY" WX DT DM -
NnIrArxmIoe

nyo 751 miv 7ar (FileReader) yaim xNp? 0N k017 -
(BufferedReader)

.0INININD [IYXRIN NN 17 112V ,Wn KIPD DX XD -

new BufferedReader(new FileReader(file))

(—_<Buffer‘edReader‘ <H FileReader <
String charf]

(line)
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2721V 0T N

BufferedReader) ani'a 1i1x'nn quIivn DT OY TIAV1 NNIX -
(NnaAIT2

N2'ND IX AN NIYPA Tignn 17 nwa -

qQUYIN DIT? N2A'ND\NRMP NYWRA NI7YW? ' 07NN qQUIV DT 7D -
IT-7y

NX7N INIX Y2vn XN 197 yTnn 7V TIAw yxanli e

N11D) NIX] DTN DX NANT7 AIRT? 70 127V -

22X 2N NUYDI2MIR - 1 N131N



noon XnAIT — Stream Wrappers

Jim1 OutputStream? o'oTn? n'xiN -

Writer-2 Stream qioy7 17 nwoxn OutputStreamWriter -
(InputStreamReader ny 1*kw '93 ,TIT'PN NX 1INAY7 DAaI)

System.out-7 nniTa no9Th Yworn PrintWriter -

new PrintWriter(new OutputStreamWriter(givenOutputStream))

7

format-1 printf nImnna NN

<::>Printhite{>_———<i:> OutputStreamWriteE)-—-—-<:> OutputStrea%>P-€>
char[] byte(]
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Buffered — 4 xnaiT

public class BufferedUnixToWindows {

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

File fromFile = new File(args[Q]);

BufferedReader bufferedReader = new BufferedReader(new
FileReader(fromFile));

File toFile = new File(args[1]);
BufferedWriter bufferedWriter = new BufferedWriter(new
FileWriter(toFile));

String line;
while ((line = bufferedReader.readlLine()) != null) {
bufferedWriter.write(line + "\r\n");

\
bufferedReader.close();
bufferedWriter.close(); q'o1 N2'Md

) } ! I NT' NN

NN DA 110 close() S1¥AA NI
D'OLYIN DTN D
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1-4 NINNAITA 1AXINY NIZ7'21D0N DID'O

AN | NV 1O nipginn | XNAIT

Yapn TTA N2 % kg FileInputStream 1
7w N2 -1 1k 0-255 nva 19on jonknn int-> AT N'an

.Yalzn 9107 nyan
.(Qon%) 'v1MIvoN V79N DIT? DN 7Y NA'MD

byte[] aion 7wyn YN7 NNk N1a oM NN W Ak FileInputStream 2
7¢ NRMF7 DRIYND DWYIXY 19WNN 1T MARN ['YND WnwnW)  FileOutputStream
(oyo D1 TTIA N1
.YaI?7? 0'na wvn v namd

TIT'pn .char[] a10n 7yn M NNX D22 DN NN 7Y RN FileReader 3
.Reader-n "y n'onivix nwyl 0'N% 0'nan FileWriter
NINN) yaIr? nN2'MdIL,NTIAY  NTNNAY 01N ynn NN
.(Writer-n "y n'wyl 0'ma%? ntnnnn

.D'WIX'] 19WUNN NN MANNA WIn'Y JIN D'IN W ARy BufferedReader 4
77 IN'R MITANND yaipnn (\n 1nT) oL NNIY YW AP BufferedWriter
.TIAYY?
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2°3a% YN DL °D92°1IK

Yal?n 210 '97 DT NN

(Pamd) nata a0 Yalpn alo

new FileReader(fileName) qXp? VOV Yal?
new BufferedReader(new FileReader(fileName)) MK VOV YaIp
new FilelnputStream(fileName) X NI YAl
new BufferedInputStream(new FilelnputStream(fileName)) NN "IN YA

(xy7) Data 210 Yaljin 210

new FileWriter(fleName) qX? VOV Yal?
new BufferedWriter(new FileWriter(fileName)) JINX VOV YR
new FileOutputStream(fileName) X7 "IN YR

new BufferedOutputStream(new FileOutputStream(fileName)) X "z yaup
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?MmImn? Scanner n 0101 N9'N

'¥IPN NP7 Scanner 2 win'y NnaAlT 11'RY 1AW 7Ina -
.00V

?BufferedReader ny Tn' FileReader Ix Scanner — *1v nn -

n 7w Buffer nn anir jup N0 72 ,Buffer wr Scanner 7 -
D'¥27 DY 1IAY1 YWRW) ' Rin Buffer n 711a .BufferedReader
770" T7 NIY™ 10N7 NX1A1 0712

.D'XIIP X INIK VOPLN YAl 7V NIMDNINN TIA'Y NI7IVO YWONN Scanner -
Yn? 21>* Scanner n ,12%1 nitnnn 1'tnn BufferedReader nw Tiva
VYX27 0'¥N NNIX YWKRD 'win'y DI int, boolean > n"a'v'mno 0'oI9'v
Yalznn RPN T )IN nnnn



7N1I' NVIYO T I'N ...7AX

NI'0ITIVO NIZIYD [N D'¥AP7 NANDI AR} -
?BufferedFileWriter -1 BufferedFileReader 1y *7Ix :jirT -

NNX NTIPOA YaIpn 72 DX XNP7 DXN 1D -

InxT NIwy? Y1 W Java SE 7.0-n 7nin -
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Java.nio.file.Files np7nnn

http://docs.oracle.com/javase/8/docs/api/index.html?java/ -
nio/file/Files.html

D'¥2 DYV NTIAY? D"YUIN'Y 0N n'7on -

217017 o'm'knnv java.nio.file.Path aion no'myxy oy nTa1y -
.(Java.io.File-7 nniTa) n'xay

D"YIN'Y D'NN'Y n'?7'On java.nio.file.Paths nn"7unn npnnn -
.0'¥ap '"7170n 112y

n'xnnv Path aion vpraix 'rnt Paths.get("examples”,"example.txt") -
examples/example.txt ‘on'n yaipn 72170n7
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http://docs.oracle.com/javase/8/docs/api/index.html?java/nio/file/Files.html
http://docs.oracle.com/javase/8/docs/api/index.html?java/nio/file/Files.html

NINNAAIT - Files np7nnn

D'¥2{7 NPNYN — COopy -
delete ,move nniTaI -

JIsExecutable ,isWritable ,isReadable ,isDirectory -
Path-n 217 11w 0'vYS NN'thn — exists

NN N22 Yalpn 70 Nk — readAllBytes -
D'NT 112071 NINO7 IY |'N »

In'on' D1VE D'YARP7 PO O'RNN -
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Files np7nna win'y — 5 XnaI

public class FilesUnixToWindows {

public static void main(String[] args) throws IOException {
String fromFile = args[0];
String toFile = args[1];

byte[] allBytes = Files.readAlLBytes(Paths.get(fromFile));
String string = new String(allBytes);

String windowsString = string.replaceAll("\n", "\r\n");
Files.write(Paths.get(toFile), windowsString.getBytes());
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DID'07

V791 V7P DY NTIAV? NIV O'DOT 'R -
Files ,Scanner ,nanpi o'xIp ,0MAT -

77 X7 92N ,0'¥ap oy nTay A -

IXN '9%7 DNA wnnvea -
20T TIYa I W OXN -

NIND NAW? niM2mmi NIy e -
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D'N] — 0"YIN'Y 0O'AT N7V

Output streams Input streams

Y277 N2 FileOutputStream Y2l ARy FilelnputStream

7"13 (quIy) BufferedOutputStream  nrir nxyp (quiv)  BufferedinputStream
N2'MDY7 buffer 0T N1y

7"13 (quIy) DataOutputStream NN (qui) DatalnputStream
N2'NdY7 D"2'V'NMD 0'0ID'V

AwoNn (quiy) PushbackinputStream
770 7w "natnn”
Stream-7 o'nann
quYIN

7w qx1 quiy  SequencelnputStream
NI :Streams
YN J"NX ,TNKN
121
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D'IN - D"YIN'Y 0O'ANT N7V

Y277 N2 FileWriter Yalim ARy FileReader
na'dY 7"10 StringWriter NTNNAN ARy StringReader
7"10 (quIv) BufferedWriter NI AR (qUI) BufferedReader
N2'MdY Juffer 0T N7y
NIIY NXM7 TWORN
naMd7 7"10  OutputStreamWriter  Ywoxn .Stream quiy InputStreamReader
TIT'RP N1'N2
NI71Y9 (quiy) PrintWriter
NNIY N05TN

(7wn? printlin)

NYT? "WONN (qUIV) LineNumberReader
"'y 1IN DNIY DD
getLineNumber
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