


Prenled

* balik java.io
— zakladni vstup a vystup
- "streams”
* bytes
- od JDK1.1 Reader a Writer
 chars (Unicode)
* balik java.nio — od JDK1.4
- channels, buffers
— zvyseni vykonu
e tfidy z java.io uvnitf preimplementovany pomoci java.nio
* java.io.Console
- od JDK 6
- pristup k textové konzoli (pokud existuje)
e NIO.2—-0d JDK7
— zejmeéna balik java.nio.file
— operace se soubory, prochazeni stromu,...






Path

* java.nio.file.Path
- interface
— reprezentuje cestu na filesystemu

— ziskani cesty

* Paths.get(String first, String... more)

— staticka metoda

- pr.

Path p = Paths.get("home", "petr”, "text.txt");

* Path.of(String first, String... more)

- od Java 11

- to stejné jako Paths.get()

— doporuceno pouzivat

* Paths bude mozna deprecated

* FileSystems.getDefault().getPath(String first, String...
more)
— Paths.get() pracuje s defaultnim filesystémem



Pain — metocly

e porovnavani cest
- equals(..), startsWith(..), endsWith(..)
relativizovani cesty

Pat
Pat
Pat

N p1 = Paths.get("joe");
N p2 = Paths.get("sally");

N p1 _to p2 = p1l.relativize(p2); //-> ../sally

ziskavani skutecnée cesty ze symlinku
- toRealPath()
Path implementuje Iterable<Path>
— iterovani pres komponenty
normalize()
— odstraneni zbytecnych casti cesty
e d1/././d2/ => d1/d2



Patn — sledovani zrmean

* WatchKey register(WatchService watcher,
WatchEvent.Kind<?>... events)

WatchService watchService =
FileSystems.getDefault () .newWatchService() ;
WatchKey key = this.path.register (watchService,
ENTRY CREATE ENTRY DELETE)
while (true) {

for (WatchEvent<?> 1 : key.pollEvents()) {

}

boolean valid = key.reset();
if ('valid) {

}
}



Java.nlo.flle.rlles

* pouze staticke metody
- copy(.. src, .. target, CopyOptions... options)
* CopyOptions
- REPLACE_EXISTING

- COPY_ATTRIBUTES
- NOFOLLOW_LINKS

- move(.. src, .. target, CopyOptions... options)
* CopyOptions
- ATOMIC_MOVE
- REPLACE EXISTING

- delete(), deletelfExists()

- byte[] readAllBytes(Path p)

- List<String> readAllLines(Path path)

- Path write(Path path, byte[] bytes, OpenOption... options)
- Path write(Path path, lterable<? extends CharSequence>
ines, Charset cs, OpenQOption... options)




CopyOptions, OpenOptions,...

* interface
e pouzivano v metodach na Files

* implementace

- StandardCopyOptions

» enum (ATOMIC_MOVE, COPY_ATTRIBUTES,...)
- StandardOpenOptions

 enum (APPEND, READ, WRITE,...)
- LinkOptions

- enum (NOFOLLOW_LINKS)



Java.nlo.file.

_L
| I——
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(pokracovanl)

Path createLink(Path link, Path existing)

Path createSymbolchlnk(Path link, Path target,
FileAttribute<?>... attrs)

createDirectory(Path dir, FileAttribute<?>... attrs)
createDirectories(Path dir, FileAttribute<?>... attrs)
createFile(Path path, FileAttribute<?>... attrs)
createTempFile(String prefix, String suffix, FileAttribute<?
>... attrs)

createTempFile(Path dir, String prefix, String suffix,
FileAttribute<?>... attrs)

Jestovaci” metody
* isDirectory()
* isReqgularFile()

°is....()



Java.nlo.flle.rlles

e prochazeni stromu
- Path walkFileTree(Path start, FileVisitor<? super Path>
visitor)

* metoda na Files

- interface FileVisitor<T>
* FileVisitResult preVisitDirectory(T dir, BasicFileAttributes

attrs)

* FileVisitResult postVisitDirectory(T dir, IOException exc)
* FileVisitResult visitFile(T file, BasicFileAttributes attrs)
* FileVisitResult visitFileFailed(T file, IOException exc)



Java.nlo.flle

priklad — smazani celého stromu

Path start = ..
Files. walkFlleTree(start new SimpleFileVisitor<Path>() {
public FileVisitResult visitFile (Path £,
BasicFileAttributes attrs) throws IOException {
Files.delete(file) ;
return FileVisitResult.CONTINUE;
}
public FileVisitResult postVisitDirectory (Path dir,
IOException e) throws IOException {
if (e == null) {
Files.delete (dir) ;
return FileVisitResult.CONTINUE;
} else {
throw e;

}
});



JavaLio.rile

 od Java 1.0
- java.nio.files.Path — od Java 7
- java.io.File neni deprecated
e pouziva se na mnoha mistech v std knihovne

* také reprezentuje cestu
— obdobneé pouziti jako Path
- Path ma vice moznosti
* |ze mezi sebou prevadet
- File.toPath()
- Path.toFile()
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Qddelovace cest / souboru

 atributy na java.io.File
- static String pathSeparator
- static char pathSeparatorChar
* oddelovac cest

- static String separator
- static char separatorChar
» oddélovac souboru v cesté

* metoda na java.nio.file.FileSystem
- String getSeparator ()






Prenled

e odJava 1.0

* InputStream
- 1nt read()
* Cte jeden byte ze vstupu (na konci vstupu vraci -1)
- 1nt read(bytel[] Db)
* Gte nékolik bytl do pole (vraci poCet nactenych byt
nebo -1)
e QOutputStream
- volid write(int b)
- void write (bytel[] a)
* vSechny dalsi tridy pro Cteni/zapis jsou odvozeny od
InputStream/OutputStream
— pouzivaji se potomci
— InputStream a OutputStream jsou abstract



Vsilupnl strearmy

e ByteArrayInputStream

- Cte z buferu v paméti

e StringArrayInputStream

- konvertuje retézce na vstupni stream
e FileInputStream

- Cte ze souboru

e PipedInputStream

- "Cteci" konec roury

- predavani dat mezi vlakny

e SequencelnputStream

— spojeni vice vstupnich streamu do jednoho

* maji jen zakladni metody read()
— Cteni po bytech



Vysiuonl strezmy

ByteArrayOutputStream
— zapisuje do buferu v paméti
FileOutputStream
— zapisuje do souboru
PipedOutputStream
- "zapisovaci" konec roury
— predavani dat mezi vlakny
neni StringArrayOutputStream
— pouzije se ByteArrayOutputStream

maji jen zakladni metody write()
— zapis po bytech



Filtry

e FilterInputStream
e FilterOutputStream

* abstraktni tridy
- mnoho potomku
e pomoci filtru se pridava dalSi funkcionalita k
zakladnim streamum
— filtr dostane pri vytvoreni stream jako parametr
— data se Ctou/zapisuji pres filtr
* zakladni streamy se pouzivaji temer vzdy pres nejaky
filtr
* filtry Ize aplikovat pres sebe
— vice filtru nad jednim streamem



Druny filtro

e DataOutputStream

— definuje metodu write pro vsechny primitivni typy
e DatalnputStream

- definuje metodu read pro vSechny primitivni typy
- Cte data ve formatu, v jakem je zapsal

DataOutputStream
 format dat nezavisly na platformé
e BufferedInputStream
e BufferedOutputStream
— nepridavaji nové Cteci/zapisovaci metody
- vstup/vystup bude bufrovany
* normalne neni
- |ze zadat kapacitu buferu



Druny filtro

e LineNumberInputStream

- Informace, za kterého radku se Cte
e PushbackInputStream

- umoznuje "vratit" data na vstup
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Druny filira

e PrintStream

— zapisuje data zobrazitelnym zpusobem
* DataOutputStream zapisuje data tak, aby Sla precCist
pomoci DatalnputStream
— definuje metody print () aprintln () pro

"vsechny" typy

- metoda printf ()

* jako printf v C
- metoda £1lush ()

» zapise buffer do streamu ,pod” PrintStreamem

* PrintStream je automaticky bufferovan

« f1lush () se vola automaticky pri zapisu konce radku

- |ze v konstruktoru nastavit autoflush po kazdém zapisu

- metody nevyhazuji IOException

e metoda checkError ()



Pouzivani

 vrstveni filtru nad zakladni vstupem/vystupem

DataInputStream di = new DatalnputStream (
new BufferedInputStream (
new FileInputStream("file.txt")));
int a = di.readInt();

long b = di.readLong();

DataOutputStream ds = new DataOutputStream (
new BufferedOutputStream (
new FileOutputStream("file.txt")));
ds.writeInt (100) ;
ds.writelLong (1234L);






Prenled

 od Java 1.1
* znakove-orientovany vstup a vystup
- znak = 2 byty
e streamy stale zustavaji
— nejsou deprecated
* nekteré ano

e Reader
— definuje metodu read pro ¢teni znaku a pole znaku
e Writer
- definuje metodu write pro zapis znaku, pole znaku a
retézcu

e Reader | Writer — abstraktni tridy

e ITnputStreamReader, OutputStreamWriter
— vytvoreni Readeru/Writeru ze streamu



Druny vsiupu/vysiup

e obdobné jako u streamu

InputStream Reader
InputStreamReader
OutputStream Writer
OutputStreamWriter
FileInputStream FileReader
FileOutputStream FileWriter
StringBufferlnputStream StringReader
- StringWriter
ByteArraylnputStream CharArrayReader
ByteArrayOutputStream CharArrayWriter
PipedInputStream PipedReader
PipedOutputStream PipedWriter



FilterInputStream

FilterReader

FilterOutputStream FilterWriter
BufferedInputStream BufferedReader
BufferedOutputStream BufferedWriter
PrintStream PrintWriter
LineNumberlnputStream LineNumberReader
PushbackInputStream PushbackReader
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Iy

e skoro ,vsSe" v java.io vyhazuje IOException
- potomek od Exception
— nutno odchytit/deklarovat



J
I

Loplrovanl sousortl

InputStream 1is;
OQutputStream os;

try {
is = new FileInputStream(finNm);
0s = new FileOutputStream(foutNm);
int c;
while ((c = 1s.read()) '= -1) {
os.write(c);
}
os.close();
is.close();

} catch (IOException ex) {
System.out.println("Exception occured");

e Je tento kodd OK?



J
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Loplrovanl sousortl

InputStream 1is;
OQutputStream os;

try {
is = new FileInputStream(finNm);
0s = new FileOutputStream(foutNm);
int c;
while ((c = 1s.read()) '= -1) {
os.write(c);
}
os.close();
is.close();

} catch (IOException ex) {
System.out.println("Exception occured");

. Je tento kéd OK? NENI



VyjirnxKy

e streamy a readery/writery implementuji
AutoCloseable

e vzdy pouzivat try with resources

try (InputStream is = new FileInputStream(finNm);
OutputStream os = new FileQutputStream(foutNm)) {

int c;

while ((c = is.read()) '= -1) {
os.write(c);

}

} catch (IOException ex) {
System.out.println("Exception occured");
}






Prenled

e Cteni a zapis zaznamu ze souboru

* pohyb po souboru

 mimo hierarchii tfid streamu

* implementuje interface Datalnput a DataOutput
- tyto interface implementuji DatalnputStream resp.

DataOutputStream

- metody read a write pro primitivni typy

* otevira soubor bud na Cteni nebo na Cteni i zapis

- parametr konstruktoru
n II nebO






Prenled

"new |/O"

od JDK1.4
zvyseni vykonu

- pfiblizeni strukturam vstupu/vystupu v OS
tfidy z java.io (stream a reader/writer)
preimplementovany pomoci trid z java.nio
definuje channels a buffers

- s kanalem se komunikuje pouze pres bufer
FileInputStream, Fi1leOutputStreama
RandomAccessFile

- metoda FileChannel getChannel ()

- od Java 7 také FileChannel.open (Path....)
java.nio.channels.Channels

- metody pro vytvareni Readert a Writertu z kanalu



Pouzivani

* java.nio.ByteBuffer
- jedina moznost jak komunikovat s kanalem

FileChannel fc =
new FileOutputStream("data.txt") .getChannel () ;

fc.write(ByteBuffer.wrap("Some text ".getBytes()));
fc.close () ;

fc = new FilleInputStream("data.txt") .getChannel () ;
ByteBuffer buff = ByteBuffer.allocate(1024);
fc.read (buff);
buff.flip();
while (buff.hasRemaining())

System.out.print ((char)buff.get());



Vyivarenl ouferu

* ByteBuffer.wrap(bytel[] b)
- staticka metoda
- z pole bytu udéla bufer
- bufer je s polem stale svazany
— kapacita buferu = b.length
* ByteBuffer.allocate(int capacity)
- staticka metoda
— alokuje prazdny bufer s danou kapacitou
» ByteBuffer.allocateDirect(int capacity)
- staticka metoda
— alokovany bufer je "vice" svazan s OS
* pouzivani buferu by melo byt rychlejsi
e zalezi na OS



BSUfrer

* kapacita
— kolik prvku bufer obsahuje
- nelze ji zvetsovat

e |imit
- index prvniho prvku, ktery nebude zapisovan nebo
cten
- nikdy neni vetsi nez kapacita
* pozice

- Index prvniho prvku, ktery bude zapisovan nebo Cten
pri dalSi operaci
— nikdy neni vetsi nez limit

pozice limit Tkapac;lta



SUffer: metocly

flip()
— nastavi limit na soucasnou pozici a

— pozici nastavina 0

clear()

— nastavi limit na kapacitu a

— pozici nastavina 0

mark()

— nastavi znaCku na aktualni pozici
reset()

— nastavi pozici na znaCku

— nerusi znacku

rewind()

— nastavi pozici na 0 a zrusi znacku



Loolrovani mezl Kanzly
* metody transferTo() a transferFrom()

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

F1leChannel
in = new FilelInputStream(args[0]) .getChannel (),
out = new

FileOutputStream(args[1l]) .getChannel () ;
in.transferTo (0, in.size (), out):;

// nebo:
// out.transferFrom(in, 0, in.size());



Pouzivarni oufaru

e "pohledy" na bufer (views)
e Cteni a zapisovani primitivnich typu
* metody na ByteBuffer

— asCharBuffer()

— asDoubleBuffer()

— asFloatBuffer()

— asintBuffer()

— asLongBuffer()

ByteBuffer bb = ByteBuffer.allocate(1024);
bb.asIntBuffer () .put(1234);
System.out.println (bb.getInt ())



Endian

* implicitné ByteBuffer pouziva pro data velky
endian

* |ze zmenit na maly endian
- metoda order (ByteOrder Db)

- trida ByteOrder ma dva staticke atributy typu

ByteOrder
 BIG_ENDIAN
 LITTLE_ENDIAN



S0UDory mapovane do parnetl

* pristup k souboru jako k poli v pameti
* metoda na kanalu
- MappedByteBuffer map()

public class LargeMappedFiles {
static int length = Ox8FFFFFF; // 128 Mb

public static voild main(String[] args) throws Exception {
MappedByteBuffer out =
new RandomAccessFile("test.dat", "rw").getChannel ()

.map (FileChannel .MapMode .READ WRITE, 0, length);
for(int 1 = 0; 1 < length; 1i++)
out.put ( (byte) 'x");

for (int i = length/2; i1 < length/2 + 6; i++)
System.out.print ( (char)out.get (1))



Zarmny £anl soloory

FileOutputStream fos = new
FileOutputStream("file.txt");
FileLock fl1 = fos.getChannel () .tryLock()
1f (£f1 !'= null) {
System.out.println ("Soubor zamknut");
Thread.sleep (100);
fl.release();
System.out.println ("Soubor odemknut") ;

}

fos.close ()

e pfesné chovani zamku zavisi na OS

* |ze zamknout jen Cast souboru

metoda lock() — Ceka dokud zamek nedostane
* metoda tryLock() — neCeka






4 )

Otevirani souboru/adresaru

* metody na Files

- BufferedReader newBufferedReader(Path p, Charset
CS)

- BufferedWriter newBufferedWriter(Path p, Charset cs,
OpenOption... opts)

- InputStream newlnputStream(Path p, OpenOption...
opts)

— OutputStream newOutputStream(Path p,
OpenOption... opts)

- SeekableByteChannel newByteChannel(Path p,
OpenOption... opts)

— DirectoryStream<Path> newDirectoryStream(Path dir)






Lonsole

pristup ke (znakove) konzoli
- ne vzdy muze fungovat
System.console()
- ziskani konzole
Console printf(String format, Object... args)
— obdoba printf() v Ccku
String readLine()
- vraci jeden nacteny radek (bez znaku konce radku)
char[] readPassword()
— vraci jeden nacteny radek (bez znaku konce radku)
— zadavaneé znaky nejsou zobrazovany
Reader reader()
PrintWriter writer()
— vraci reader/writer asociovany s konzoli






Prenled

balik java.util.zip

komprese pomoci filtru

- FilterlnputStream a FilterOutputStream
CheckedlnputStream, CheckedOutputStream
— poskytuji kontrolni soucet Ctenych/zapisovanych dat
InflaterinputStream, DeflaterOutputStream

— zakladni tridy pro kompresi a dekompresi
GZIPInputStream, GZIPOutputStream

- komprese ve formatu GZIP
ZiplnputStream, ZipOutputStream

- komprese ve formatu ZIP



GZIP

* komprimace jednoho souboru
* kompatibilni s UNIXouvymi programy gzip a gunzip

BufferedInputStream 1in = new BufferedInputStream (
new FileInputStream(args[0]));
BufferedOutputStream out = new
BufferedOutputStream (
new GZIPOutputStream (
new FilileOutputStream("test.gz")));
int c;
while((c = 1n.read()) !'= -1)
out.write(c);
in.close();
out.close ()



2P

 komprimace vice souboru do jednoho archivu
* kompatibilni se ZIP programy
* vytvareni archivu
- ZipOutputStream
- metoda putZipEntry (ZipEntry =ze)
* dalsi soubor do archivu
- trida ZipEntry

* jméno souboru
* informace o souboru (velikost pfed kompresi a po,

komentar, kontrolni soucet,...)
e cteni z archivu
- Z1lpInputStream
e metoda getNextEntry ()
- Z1ipFile
e metoda entries () - vraci Enumeration



2P

ZipOutputStream zos = new ZipOutputStream (
new BufferedOutputStream (
new FilleOutputStream("test.zip")));
z0s.setComment ("Testovaci ZIP");
for(int 1 = 0; 1 < args.length; 1++) {

System.out.println ("Ukladam soubor: " + args[i]);
BufferedInputStream in = new BufferedInputStream (
new FileInputStream(args([i]));

zos.putNextEntry (new ZipEntry(args[1]));

int c;

while((c = in.read()) != =-1)
zos.write(c);

in.close();

}

zos.close () ;





http://creativecommons.org/licenses/by-nc/4.0/
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