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—End of line infiles,\r,\nor\r\n

— Character set encodings: ASCII, UTF, Unicode, ...

— Binary representation of numbers: big-endian vs. little-endian
— Filename and path conventions: / vs. \

e Java package j ava. i o defines more than 60 classes
e | nput St r eamand Cut put St r eam reading and writing bytes

e Reader and Wi t er: reading and writing characters
— Convert between Unicode and system’s representation
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File Class

e Functionality to work with file system on user’s machine

e AFi | e object represents a file or directory
—Name, parent directory, size, permissions
— No methods for reading the contents of file

e Constructor takes the full file name
— No path name supplied, then Java uses current directory

File test = new File(‘‘test.txt’’);

e No exception thrown if the file does not exist
—No file is created / opened

File Class

e Fi | e. separ at or: default name-separator character

o Method summary of File class:

bool ean canRead()

bool ean canWite()

bool ean creat eNewFi | e()
static File createTenpFile(String prefix, String suffix)
bool ean del ete()

voi d del et eOnExi t ()

bool ean exi sts()

String getNane()

String getParent()
String getPath()

bool ean isDirectory()
bool ean isFile()

I ong | ength()

File[] listFiles()

bool ean nkdir ()
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Readers & Writers

Reader Classes

e Convert external representations of characters to Unicode
Reader
e Base abstract classes: Reader and Wi ter
—Use i nt as representation for Unicode
abstract int read() /1l returns -1 at the end of the file [ [ [ [ |
int read(char[] cbuf)
abstract void write(int b) Buffered CharArray FilterReader InputStream PipedReader | | StringReader
void wite(char[] cbuf) Reader Reader Reader
abstract void close()
e | nput St r eanReader : turns bytes into Unicode characters
e Qut put St reamW i t er : turns Unicode into particular encoding LineNumber PushBack e
Reader Reader
e Convenience classes to work with files
—Fil eReader andFi |l eWiter
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Writer Classes

InputStreamReader OutputStreamWriter

e Methods allow reading/writing char or char[ ]

WLy | nput St r eanReader (| nput Stream i n)
I nput St r eanReader (I nput Stream in, String charset Nane)
voi d close()
int read()
[ [ [ [ ‘ int read(char[] cbuf, int offset, int |ength)
B\,Lv’f::: C'\ﬁﬁgﬁy FilterWriter Omwﬁ‘;m PipedWriter PrintWriter StringWriter Qut put St ream i t er (Qut put St r eam out )
Qut put StreamWiter (CQutput Stream out, String charset Nane)
voi d close()
void flush()
void wite(char[] cbuf, int off, int len)
void wite(int c)
AL void wite(String str, int off, int Ien)
1 riter
e Reading keystrokes from console
I nput St reanReader in = new | nput St reanReader (Systemin);
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Fil eReader (File file) 1

Fi | eReader (String fil eNane) E’y

) . ) . /1 Try to open the file

FileReader in = new FileReader (" input.txt'"); Fi | eReader inputFile = new Fil eReader (filenane);

/1 Equivalent to /1 Process the file's contents

| nput St reanReader in = new | nput St reanReader (new

FilelnputStrean(' " input.txt’"); /1 Close the file now that you' re done with it.
inputFile.dose();

eFil eWiter: adds no extra methods to Qut put St reamWiter }Catch( Fi | eNot FoundExcept i on e)
FileWiter(File file) . N N .
FileWiter(File file, bool ean append) Systemout.println("Unable to open " + filename);
FileWiter(String fil eNane) .
FileWiter(String fileName, bool ean append) ?atch(IGExceptlon e)

/1 The file could not be read or closed

FileWiter out = new FileWiter(' output.txt’’); ; .
( P ) Systemout.println("Unable to close " + filenane);

/1 Equivalent to

Qut put St reanReader out = new Qut put StreanWiter(new )}
FileQutputStrean(‘output.txt’’);
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Copying a Text File Buffered Reader & Writer Classes

voi d copyFil e(Fil eReader inputFile, FileWiter outputFile) e Input-output is generally a very slow process

th | CEx ti . .
( rous 1 o=xception — Disk and network access are often involved

I/ Create buffer of 1024 characters
final int bufferSize = 1024; . . . .
char[] buffer = new char[bufferSize]; e Large read/write takes little more time than a small read/write

/'l Read the first chunk of characters. i i . .
int nunberRead = inputFile.read(buffer); e Buffered classes bundle multiple read/write operations into fewer

whi | e(nunber Read > 0) . . . . .
—Read more than is required, delay writing until more is ready
/1 Wite out what was read.
outputFile.wite(buffer, 0, nunber Read);

nunber Read = i nputFil e.read(buffer); Buf f er edReader (Reader in)
} Buf f er edReader (Reader in, int sz)
String readLine() /'l reads line of text as String
outputFile.flush();
} Buf feredWiter(Witer out)
BufferedWiter(Witer out, int sz)
void flush()

voi d newLi ne()
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Copying a Text File PrintWriter

voi d copyFi | e(Buff eredReader reader, BufferedWiter writer) e Can write both Strings and numbers in text format
throws | GException PrintWiter(QutputStream out)
{ PrintWiter(Witer out)

/1 Read the first |ine.

String line = reader.readLine(); void printin()

void print || println(bool ean b)

void print || println(char c)
%i Ingl(: i :]gt :"rznﬁgl IO;] ECF. void print || println(char[] s)
{ . void print || println(double d)
. . void print || printin(float f)
[1Wite the whole |ine. void print || printin(int i)
! -write(line); void print || printin(long I)
. void print || println(Cbject obj)
/1 Add the new ine character. . . . )
writer. newLi ne(); void print || printIn(String s)
/1 Read the next line. e Default class to use for writing text to a file (no analog for input)
line = reader.readLine(); . . . .
} PrintWiter out = new PrintWiter(
} new Buf feredWiter(
new FileWiter (' output.txt’’)));
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StringTokenizer Class Input & Output Streams
o Splits strings into separate String tokens e Input and Output as a stream of raw bytes
— Delimiter characters are user settable (whitespace by default) —Methods take byt e[ ] rather than char[] arguments
— Will also return delimiters if required
gf? ngTokeni zer(String str) _ e Base abstract classes: | nput St r eamand Cut put St r eam
ringTokeni zer(String str, String delim .
StringTokeni zer (String str, String delim bool ean returnDelins) abstract int read() [l returns -1 at the end of stream
bool ean hasMor eTokens() int read(byte[] b) /1l reads at nost b.length bytes
String next Token() int read(byte[] b, int off, int len)
int avail able()
L. . . void close()
e Splitting String into words Iong skip(long n)
String line = in.readLine();
while(line !'= null) abstract void wite(int b)
{ _ ) ) ) » _ void wite(byte[] b)
StringTokeni zer tokenizer = new StringTokenizer(line,",;:.\"" \t"); void wite(byte[] b, int off, int len)
whi | e(t okeni zer. hasMor eTokens()) void close()
String word = tokenizer. next Token(); void flush()
line = in.readLine();

}
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) ) ) . ByteArray File Filter Piped Object
ByteArray File Piped Filter Sequence StringBuffer Object OutputStream | | OutputStream | | OutputStream | | OutputStream | | OutputStream |~~~ '
InputStream InputStream InputStream InputStream InputStream InputStream InputStream |
Buffered Checked Digest Deflater Data i
Buffered Checked Digest Inflater LineNumber PushBack Data PrintStream ObjectOutput
InputStream InputStream InputStream InputStream InputStream InputStream InputStream Objectinput OutpuitSiream OutputSiream OutputSiream OutputSiream OutputSiream
GzIP Zip czip Zip | DataOutput
InputStream InputStream . Datalnput OutputStream OutputStream ! P
Random 3 Random i
AccessFile | AccessFile [ 7
= ! s !
InputStream - | DaaOutput OutputStream - Datalnput
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e Fil e{l nput, Qut put} St ream stream of bytes from file e Often you want objects to be persistent across program runs
FileQutputStream(File file) || FilelnputStream(File file)
Fi | eQut put Strean(String nane) || FilelnputStrean(String name)

FileQutputStrean(File file, bool ean append)
Fi |l eQut put Strean(String nane, bool ean append)

e Buf f ered{ | nput, Qut put } St r eam buffered stream of bytes

e Dat a{ | nput, Qut put } St r eam read/write primitive type values

bool ean readBool ean()
byte readByte()

voi d writeBool ean(bool ean v) |

void witeByte(int v) |

void witeChar(int v) || char readChar()
voi d writeDoubl e(doubl e v) || doubl e readDoubl e()
void witeFloat(float v) || float readFl oat()
void witelnt(int v) || int readint()
void writelLong(long v) || long readLong()
void witeShort(int v) || short readShort()
void witeUTF(String str) || String readUTF()

e Java provides mechanism called object serialization
—Class must implement Ser i al i zabl e interface

class Enpl oyee inplenments Serializable { ... }

e Objects can then be read (written) from (to) ObjectStreams
Enpl oyee fre = new Enpl oyee("Fre", 25000);

Obj ect Qut put Stream out = new Obj ect Qut put St r ean(

new Fil eQutput Strean(“fre.dat"));
out.witeChject(fre);
out.close();

Obj ect I nput Streamin = new Obj ect | nput Strean(

new FilelnputStream("fre.dat"));
Enpl oyee newFre = (Enpl oyee)in.readbject();
in.close();
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