


Prenled

"ukladani" celych objektu

— objekty "prezivaji" mezi behy programu
persistence

- lightweight persistence

— explicitni ukladani a obnovovani
serializované objekty Ize prenaset i po siti
uklada se stav objektu

— atributy

kod tridy objektu musi byt dostupny

potencialne nebezpecné
- mozna bude v budoucnu odstranéno/nahrazeno



Pouzltl
e Jjava.l0.Serilalizable

- prazdny interface

— serializovatelny objekt ho musi implementovat
e ObjectOutputStream

- potomek OutputStream
- Implementuje DataOutput a ObjectOutput
- metoda void writeObject (Object o)
e ObjectInputStream
— potomek InputStream
- Implementuje DataInput a ObjectInput
- metoda Object readObject ()



Priklacl

public class Data 1mplements Serializable {
private int d;
public Data(int d) {this.d = d;}
public String toString () {
return super.toString() + ", d=" +d;
}
}

Data data = new Data(l);

ObjectOutputStream out = new ObjectOutputStream (
new FileOutputStream("file.dat"));
out.writeObject (data);

ObjectInputStream 1n = new ObjectInputStream (
new FilileInputStream("file.dat"));
data = (Data) 1in.readObject (),



oerializac

 serializuji/deserializuji se vSechny atributy (i private)

- modifikator atributu transient
e atribut se nebude ukladat

* neukladaji se jen primitivni hodnoty ale i reference
- rekurzivné se ukladaiji i vSechny objekty z atribut

objektu

— pri nacitani se objekty vytvori stejne provazané
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Viastni serializace

Interface Externalizable
— rozsiruje Serializable

- dve metody
e vo1d readExternal (ObjectInput 1n)
e voi1d writeExternal (ObjectOutput out)

objekty implementuji Externalizable misto
Serializable
dal je vSe stejneé (temer)
modifikator transient nema zadny vyznam
- ukladani/nacitani se provadi pres metody
writeExternal a readExternal
writeExternal a readExternal se volaji automaticky



Priklacl

public class DataZ 1mplements Externalizable {
public Data2 () { System.out.println("Data2"); }
public void writeExternal (ObjectOutput out)
throws IOException {
System.out.println ("DataZ2.writekExternal");
}
public void readExternal (ObjectInput 1in)
throws IOException, ClassNotFoundException {
System.out.println ("DataZ.readExternal");

J

Data?2 d = new Data?Z(
ObjectOutputStream o
o.writeObject (d);

) ;

ObjectInputStream 1 = ....
d = (DataZ2) o. readObject()



Netfunxgeni origlacl

public class Data3 1mplements Externalizable {
Data3 () { System.out.println ("Data3"); }
public void writeExternal (ObjectOutput out)
throws IOException {

System.out.println ("Data3.writeExternal");

}

public void readExternal (ObjectInput 1in)
throws IOException, ClassNotFoundException {
System.out.println ("Data3.readExternal");

J

Data3 d = new Data3(
ObjectOutputStream o
o.writeObject (d);

) ;

ObjectInputStream 1= . .
d = (Data3) o. readObject() // nastane vyjimka!!
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MNacitanl onjeKitl

* implicitni serializace (implementovani Serializable)
- pfi nalitani objektu se nevola konstruktor
— objekt se vytvari primo

 vlastni serializace (implementovani Externalizable)

- nejdriv se zavola konstruktor
e zakladni konstruktor bez parametru
* musi byt dostupny
- pak se na objektu zavola readExternal ()



Viasinl serializace — jiny posiup

implementovat interface Serializable

pridat 2 ,magicke” metody

- private voild writeObject (ObjectOutputStream
stream) throws IOException;

- private vold readObject (ObjectInputStream
stream) throws IOException,
ClassNotFoundException

obé metody museji mit presné dodrzet danou hlavicku

- museji byt private
V readObject () awriteObject () lze pomoci metod
defaultReadObject () adefaultWriteObject ()
vyvolat implicitni ulozeni/nacteni



Priklacl

public class Test 1mplements Serializable {
private String a;
private transient String b;
public Test (String aa, String bb) {
a = "Not Transient: " + aa;
b = "Transient: " + bb;
}
private void writeObject (ObjectOutputStream
stream)
throws IOException
stream.defaultWriteObject () ;
stream.writeObject (b) ;
}
private void readObject (ObjectInputStream stream)
throws IOException, ClassNotFoundException ({
stream.defaultReadObject () ;
b = (String)stream.readObject ()



Dalsl ,maglcke™ metocly

* private void readObjectNoData() throws

ObjectStreamException
— vola se pri nacitani objektu, pokud nektera z jeho trid
(trida a nadtridy) neni ulozena ve streamu
— pouziti — pri zmene hierarchie mezi ulozenim a nactenim
* pr: ulozim objekt tridy Monkey, ktera dedi od Animal
nacCitam objekt tfidy Monkey, ktera dedi od Mammal
a ta od Animal (metoda se pouzije na tfidé Mammal)
* cokoliv Object readResolve() throws

ObjectStreamException
— pokud metoda existuje, deserializace objektu dané tridy
vrati to, co tahle metoda
* cokoliv Object writeReplace() throws
ObjectStreamException
— pokud existuje, serializuje se to, co vrati



serialversionUiD

* cokoliv static final long serialVersionUID = hodnota
— pokud pri deserializaci nesouhlasi ulozena hodnota s
hodnotou ve tfide, vypadne InvalidClassException
— nemusi se pouzivat
* vytvori se automaticky pri pouzivani serializace
— explicitni deklarace se silne doporucuje



oerializace a std knihovna

* mnoho trid ve standardnich knihovnach implementuje
Serializable
* pozor — serializace nemusi fungovat mezi ruznymi

verzemi Javy
— obvykle varovani v dokumentaci

Warning: Serialized objects of this class will not be
compatible with future Swing releases. The current
serialization support is appropriate for short term
storage or RMI between applications ...






Prenled

* balik java.util.prefs
* od Java 1.4
e urceno pro ukladani a nacitani konfigurace programu
* automatické ukladani/nacitani
- kam se uklada, zalezi na OS
- zvlast pro kazdeho uzivatele
* pouze primitivni typy a retezce (max. 8 KB dlouhe)
* dvojice
- klic — hodnota
- neimplementuje interface Map
* hierarchicka struktura (strom)
- obvykle jen jeden uzel
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Ziskani

statické metody na tride Preferences

Preferences userNodeForPackage (Class ¢)

— vraci uzel preferenci asociovany s balikem dané tridy
Preferences systemNodeForPackage (Class c)

- Jako predchozi metoda

— spolecné pro vsechny uzivatele

pr:

— p = Preferences.userNodeForPackage (Foo.class)
jmeéno uzlu ~ plny nazev baliku

- teCky se nahradi lomitky "/"



Priklacl

public class Prefs {

public static void main(String[] args) {

Preferences prefs = Preferences
.userNodeForPackage (Prefs.class) ;

prefs.put ("url", "http://somewhere/");
prefs.putlInt ("port", 1234);
prefs.putBoolean ("connected", true);
int port = prefs.getlInt ("port", 1234);

String|[] keys = prefs.keys();
for (int 1; 1<keys.length; 1++) {
System.out.println(keys[1] + ": "+
prefs.get (keys[1], null));



Metocdly

String get (String key, String def)
— vraci hodnotu klice

— musi se zadavat implicitni hodnota

int getInt (String key, 1int def)
— Jako get

— postupne pro vSechny typy

vold put (String key, String wval)
— priradi klici hodnotu

- definovana i pro ostatni prim. typy
Stringl[] keys{()

— vraci vsechny klice

vold flush ()

— zapise vsechny zmeny



Metocdly

vold clear ()

- smaze vSechny preference v uzlu
String name ()

— jméno uzlu
String absolutePath ()

— absolutni jméno uzlu

vsechny metody jsou bezpecné vudi vilaknum
|ze pouzivat i z vice JVM naraz






Prenled

balik java.net

od Java 1.0

snadna komunikace po siti

témer jako pouzivani souboru
- streamy po siti

protokoly TCP a UDP
- |Internet



TCP/IP moclel




URI a URL




Java.nei. Ur|

reprezentace URI

— unique resource identifier (RFC 2396)

struktura URI

- [scheme:]scheme-specific-part[#fragment]

absolutni URI — obsahuje schema

- relativni URI — nema schema

"opaque" URI — specificka ¢ast nezacCina lomitkem

- pr: mailto:java-net@java.sun.com
news:comp.lang.java

hierarchické URI — bud absolutni URI zacCinajici

lomitkem nebo relativni URI

- pr: http://java.sun.com/j2se/1.3/
.[..1../demo/jfc/SwingSet2/src/SwingSet2.java



Java.nei. UR]

e hierarchické URI - struktura

- [scheme:][//authority][path][?query][#fragment]
— authority

* [user-info@]host[:port]
* vSechny casti URI jsou typu String, pouze port je typu
Int
 normalizace URI
- odstranéni a nahrazeni "." a ".."



Java.nei.URI: metocly

e String getScheme ()

e String getSchemeSpecificPart ()
e String getPath ()

e String getHost ()

e boolean 1sAbsolute ()

e boolean 1sOpaque ()

e vol1d normalize ()

* URL toURL ()

- vytvori URL z URI
- vyjimka pokud nelze



Java.net. URL

URL je specialni pripad URI
unique resource locator
urcovani zdroju na webu
- http://www.mff.cuni.cz/

podobné metody jako u URI
- get...
InputStream openStream ()

— otevre stream pro Cteni souboru urceného pomoci
URL

URLConnection openConnection ()
— vytvori spojeni na URL objekt



URLConnection

* reprezentace spojeni mezi aplikaci a URL
* pouziti
1. ziskani spojeni (openConnection())
2. nastaveni parametru
napr. setUseCaches()
3. vytvoreni spojeni (connect())
vzdaleny objekt se stane pristupny
4. ziskavani obsahu a informaci
obsah — getContent()

hlaviCcky — getHeaderField()
streamy — getlnputStream(), getOutputStream()

dalsi — getContentType(), getDate(), ...






inetAddress

* reprezentuje |IP adresu
e ziskani adresy
- staticke metody na InetAddress
- InetAddress getByName(String host)
 |P adresa pro dané jmeno pocitacCe
* pro null vrati localhost
- InetAddress getByAddress(byte[] addr)
* |P adresa pro danou adresu
e délka addr pole — 4 pro IPv4, 16 pro IPv6
- InetAddress getLocalHost()
* vrati adresu pro localhost (127.0.0.1)



Priklacl

public class InetName ({

public static void main(String[] args) throws
Exception {
InetAddress a = InetAddress.getByName (args[0]);

System.out.println (a);

}
J

public class Localhost {
public static void main(String[] args) throws
Exception {
System.out.println (InetAddress.getByName (null)) ;
System.out.println (InetAddress.getLocalHost ());

}






Prenled

* soket = zakonceni spojeni
e TCP
— spolehliva komunikace
* spojeni jsou obousmerna
- |ze ziskat IntputStream a OutputStream
 trida ServerSocket
— vytvori "poslouchaci” soket
- metoda accept()
* Ceka na prichozi spojeni
 vrati soket pro komunikaci
* trida Socket
- soket pro komunikaci



Priglacd: jednoducny server

try (ServerSocket s = new ServerSocket (66660)) {
System.out.println ("Server ready");
try (Socket socket = s.accept()) {
InputStream 1in = socket.getInputStream();

OutputStream out = socket.getOutputStream()
while (true) {

in.read () ;

out.write(...);



Priglacd: Jednoducny xlient

InetAddress addr = InetAddress.getByName (null) ;
Socket socket = new Socket (addr, 66660);
try (InputStream in = socket.getInputStream();

OutputStream out = socket.getOutputStream()) {
while (...) (
out.write(...);

in.read () ;



I

Oosluna pricnozicn pozacavil
* predchozi priklad — jednoduchy server

— obsluhuje jen jedno spojeni
* obsluha vice spojeni

— pro kazde prichozi spojeni vytvorit viakno
nebo

— channels a trida Selector
 obsluha vice pozadavku v jednom vilaknu

 selektor drzi mnozinu soketu
- metoda select() Ceka dokud aspon jeden soket neni
pripraven k pouziti
* obdoba funkce select() na UNIX systémech



Vicevlaknovy server

class ServeConnection extends Thread {
private Socket socket; private InputStream in;
private OutputStream out;
public ServeConnection (Socket s) throws IOException {
socket = s; in = ...; out = ...; start();
}
public void run () {
while (true) {
in.read () ;
out.write(...);

}
}

public class Server {

public static void main(String[] args) throws
IOException {
ServerSocket s = new ServerSocket (6660) ;
while (true) {
Socket socket = s.accept()

new ServeConnection (socket);

I






Prenled

* nespolehliva komunikace

 trida DatagramSocket
— jak pro server tak pro klienta
— posilaji/pfijimaji se datagramy
- void send(DatagramPacket d)
- void receive(DatagramPacket d)
* trida DatagramPacket
- datagram
- void setData(byte[] buf)
- byte[] getData()
* nastavi nebo vrati bufer pro datagram
- int getLength()
- void setLength(int a)
* délka dat v datagramu






JavaLnetnito

* od Java 11
e podpora pro
- HTTP 2
- WebSockets

— asynchronni pozadavky
e vraci Future



JavaLnetnito

HttpClient client = HttpClient.newBuilder()
.-version(Version.HTTP_1_1)
followRedirects(Redirect. NORMAL)
.connectTimeout(Duration.ofSeconds(20))
proxy(ProxySelector.of(new InetSocketAddress("proxy.example.com”, 80)))
.authenticator(Authenticator.getDefault())
build();

HttpRequest request = HttpRequest.newBuilder()
.uri(URl.create("https://foo.com/"))
timeout(Duration.ofMinutes(2))
.header("Content-Type", "application/json")
.POST(BodyPublishers.ofFile(Paths.get("file.json")))
Jbuild();

* synchronni volani * asynchronni volani

HttpResponse<String> response = ,
client.send(request, BodyHandlers.ofString());  client.sendAsync(request, .
BodyHandlers.ofString())
System.out.printin(response.statusCode()); thenApply(HttpResponse::body)
System.out.printin(response.body()); thenAccept(System.out::printin);





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