


JavaLnetnio

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

— asynchronni pozadavky
* vraci Future



JavaLnetnio

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())
Jbuild();

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);






Navrnove vzory

* obecné reseni problemu, které se vyuziva pri navrhu
pocitacovych programu (Wikipedia)

* Gamma, E., Helm, R., Johnson, R., Vlissides, J.
(1995). Design Patterns: Elements of Reusable
Object-Oriented Software

* ruzné druhy
- tvorba objektu (creational)
— struktura (structural)
— chovani (behavioral)
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Slngleton oattarn

/

e Jedinacek”
* pouze jedna instance od daneé tridy

public class Singleton {

private static final Singleton INSTANCE =
new Singleton();

private Singleton() {
}

public static Singleton getInstance() {
return INSTANCE;

}
}



Slngleton patiern
* jina implementace

public enum Singleton {
INSTANCE;

private EnumSingleton() {

}

* pouziti
- java.lang.Runtime



rElctory natiern
e vytvareni novych objektu

» (staticka) metoda vytvarejici nove objekty
— polymorfismus pfri vytvareni objekt

* vyhody
- skryti vytvareni
- plna kontrola nad typem a pocCtem instanci

* priklady
- static Integer valueOf (int 1i)
- static <E> List<E> of(E... elements)



raciory pattern (origlzadl)

public class Complex ({
public double real;
public double imaginary;

public static Complex fromCartesian (double real,
double imaginary) ({
return new Complex(real, imaginary);

}

public static Complex fromPolar (double modulus,
double angle) {

return new Complex (modulus * Math.cos (angle),
modulus * Math.sin (angle));

}

private Complex(double real, double imaginary) ({
this.real = real;
this.imaginary = imaginary;

}



raciory pattern (origlzadl)

public static ImageReader
createImageReader (ImageInputStreamProcessor iisp) {
if (iisp.isGIF()) {
return new GifReader (iisp.getInputStream()) ;
} else if (iisp.isJPEG()) {
return new JpegReader (iisp.getlInputStream()) ;
} else {
throw new IllegalArgumentException ("Unknown
image type.");
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FECTIOry patiern
* nevyhoda
- nelze vytvaret potomky (privatni konstruktor)

- |ze obejit protected konstruktorem
* nebezpecné — Ize ignorovat factory metodu






* API pro vytvareni logu

appli cation ——f-r L — Handler ———» outside world
..... L AU S AU
Filter Filter Formatter

* aplikace pouziva Logger
- metody log()
* Logger vytvari LogRecord a predava ho Handleru
* Handler zajistuje vypisovani logu
— na obrazovku, do souboru,...
* Filter — filtrovani logovanych zprav
* Formatter — formatovani zprav
 LogManager — primo se (obvykle) nepouziva
- jeden globalni objekt, spravuje loggery



Logger

* hierarchicka struktura - strom
- logger posila zpravy | do predka
- nazvy loggeru by mély kopirovat hierarchii tfid
* nekolik urovni zprav
- java.util.logging.Level
« SEVER
* WARNING
* INFO
« CONFIG
 FINE
* FINER
* FINEST
- |ze urcCit, od které urovne vysSe se budou zpravy
logovat (nizSi se budou zahazovat)



Handler

* nekolik preddefinovanych handleru
- Handler — abstraktni trida, ostatni od ni dedi
- StreamHandler — do OutputStream
- ConsoleHandler — do System.err

- FileHandler — do souboru
* jeden nebo "rotovani” souboru

- SocketHander — po siti

- MemoryHadler — do bufferu
* vlastni handler

— podedit od Handler



rForrmatiar

 SimpleFormatter
- text
- "human-readable”

e XMLFormatter
- xml



Logovanl

* metody na Logger

— podle levelu
* sever(String msg)
e warning(String msgq)
— obecneé
* log(Level |, String msQ)
* log(Level |, String msg, Object 0)
* log(Level |, String msg, Throwable t)
- odkud logovano
* logp(Level |, String sourceClass, String sourceMethod,
String msg)
- liné" logovani
* void log(Level level, Supplier<String> msgSupplier)
* void severe(Supplier<String> msgSupplier)



static Logger logger =
Logger.getlLogger ("cz.cuni.mff.java.logging.TestLog") ;

logger.info ("doing stuff");
Lryf

} catch (Throwable ex) {
logger.log (Level .WARNING, "exception occured",ex);

}

logger.info ("done") ;
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pexXternl™ xonfigurace

e pomoci properties
- java.util.logging.config.file
* obvykla struktura pro properties (jmeno=hodnota)

- <logger>.hadlers = ... seznam handleru pro dany logger
- <logger>.level = level pro dany logger

- bez uvodniho jmeéna — korenovy logger
- java.util.logging.config.class

* tfida zodpovedna za nacitani konfigurace
- predchozi property pak nemusi mit zadny vyznam
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oystem.Logger

* mnoho ruznych (externinch) logovacich knihoven
- Log4J, SLF4J...

e System.Logger System.getLogger(String name)
- od Java 9
— vrati logger
e zalezi na ,nastaveni”, jaky se pouzije

* System.Logger

- void log(System.Logger.Level level, String msQ)

- void log(System.Logger.Level level, Supplier<String>
msgSupplier)






Java.uill.Date

reprezentace casu s presnosti na milisekundy
- od 1.1.1970
vetsina metod je deprecated

- od JDK1.1 nahrazeny tridou Calendar

konstruktory
— Date ()

* instance bude reprezentovat Cas ve chvili vytvoreni
objektu
— Data(long date)

* instance bude reprezentovat dany Cas

metody — v podstate jen na porovnavani
- boolean after (Date d)

- boolean before (Date d)
- 1nt compareTo (Date d)

ostatni metody jsou deprecated



JavaLuill.Calencdar

e abstraktni trida

* jediny ne-abstract potomek
— GregorianCalendar
* staticke atributy

— co lze zjistovat a nastavovat

- YEAR, MONTH, DAY OF WEEK, DAY OF MONTH,
HOUR, MINUTE, SECOND, AM_PM, ...

- pro mesice — JANUARY, FEBRUARY, ...

- pro dny v tydnu — SUNDAY, MONDAY, ...
- dalgi — AM, PM, ...



JavaLuill.Calencdar: metiocy

» ziskani instance — statické metody
— getInstance ()

* implicitni time zone

- getInstance (TimeZone tz)
e ziskani/nastaveni casu

— Date getTime ()

- long getTimeInMillis ()

— vold setTime (Date d)

- volid setTimeInMillis(long t)
e porovnavani

- boolean before (Object when)

- boolean after (Object when)



JavaLuill.Calencdar: metiocy

* ziskavani jednotlivych polozek
- 1nt get(int field)
- pr. int day = cal.get(Calendar.DAY_OF MONTH)
* nastavovani jednotlivych polozek
- vold set(int field, int value)
- pfr. cal.set(Calendar. MONTH, Calendar.SEPTEMBER)
- vysledny Cas v milisekundach se prepocita az pri
volani get(), getTime(), getTimelnMillis()
e pridavani k polozkam
- vold add(int field, 1nt delta)
— pokud je treba, upravi se | ostatni polozky
- vysledny cas v milisekundach se prepocita ihned
* pridavani k polozkam bez zasahu do vyssich polozek
- vold roll (int field, int amount)
- vold roll(int field, boolean up)



ava.util. fimeZone

reprezentace casoveho pasma
bere v uvahu i letni/zimni ¢as
ziskani timezone
— TimeZone getDefault ()
 staticka metoda

* vrati timezone nastavenou v systemu
- TimeZone getTimeZone (String ID)

 vrati pozadovanou timezone
mozna |ID
- String[] getAvailablelIDs ()
- staticka metoda
ID jsou tvaru
- "America/Los Angeles”
- GMT +01:00
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Javalilme

e nahrada za Calendar od Java 8
- Calendar neni deprecated

* instance z java.time jsou obvykle nemodifikovatelné
- na rozdil od instanci Calendar

e Tnstant

- okamzik na Casoveé ose
- vytvoreni
e static Instant now()
e static Instant ofEpochMilli(long milli)
e static Instant parse (CharSequence text)
- metody
eplus...(...), minus... (...),
e int get (TemporalField field)
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Javalilme

e Duration
— doba mezi dvema okamziky

- pfF:
e Tnstant start = Instant.now() ;
e Tnstant end = Instant.now();

e Duration duration =
Duration.between (start, end);
- vytvoreni
e static Duration ofDays (long days)
e static Duration ofHours (long hours)
e static Duration ofMinutes (long minutes)

- metody
e long toDays ()
e long toHours ()
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Javalilme

e T,ocalDate
e ,ocalTime
e T ocalDateTime

— datum/¢as bez informace o casové zéné

- vytvoreni
 (LocalDate | LocalTime | LocalDateTime).now ()
e LocalDate.of (1nt year, int month,

int dayOfMonth)
. of(...)

- metody
e plus, minus, get, ...

e ZonedDateTime

- datum a ¢as s ¢casovou zoénou
— zOnha — ZonelId






Pouziti
* planovani uloh pro budouci vykonani
- jednou nebo opakovane
* uloha = TimerTask
* vSechny ulohy nastaveneé v jednom Timer objektu se
vykonavaji jednim vlaknem
— uloha by mela rychle skoncit

* nastaveni ulohy

- vold schedule (TimerTask t, Date d)
* naplanuje ulohu na dany cas

- void schedule (TimerTask t, Date d, long

period)
* naplanuje ulohu opakovane
* period — doba v milisekundach mezi opakovanym
spustenim



Pouziil
* nastaveni ulohy (pokr.)

— vold schedule(TimerTask t, long delay)
* naplanuje ulohu na dobu aktualni ¢as + delay
- void schedule (TimerTask t, long delay,
long period)
* naplanuje ulohu opakovane
* period — doba v milisekundach mezi opakovanym
spustenim
— vold scheduleAtFixedRate (TimerTask t,
Date d, long period)
- vold scheduleAtFixedRate (TimerTask t,
long delay, long period)
* naplanuje ulohu opakovane
* period — doba v milisekundach mezi opakovanym
spustenim relativné vzhledem k Casu prvniho vykonani



Pouzit

e metoda void cancel ()
— zrusi timer
- dalsi naplanovane ulohy se uz neprovedou
- aktualne provadena uloha se dokonci
- |ze volat opakovane
* dalsi volani nedélaji nic
e tfida TimerTask
- implementuje interface Runnable
— abstraktni tfida — nutno implementovat metodu run()

- dalsi metody
* void cancel()
— zrusi ulohu
* long scheduledExecutionTime()
— Cas nejblizsiho dalsiho spustéeni



4 4 d

, Lirner” mocdernea]l

ScheduledExecutorService scheduler =
Executors.newScheduledThreadPool (1) ;

Runnable task = new Runnable () {
public void run() {

}
};

scheduler.scheduleAtFixedRate (task, 0, 120, SECONDS) ;

scheduler.shutdown () ;






Java.utll.regex
* regularni vyrazy

 tridy Pattern a Matcher
* typicke pouziti

Pattern p = Pattern.compile("a*b");
Matcher m = p.matcher("aaaaab");
boolean b = m.matches();

 Matcher

- matches() — ,matchuje” cely retezec
- find() — hleda dalsSi podsekvenci, ktera ,matchuje”
vyraz



Java.utll.regex

* pozor na ,specialni znaky”
— napr. reg-vyraz matchujici zpetné lomitko
"\\\\II

- "\Q......\E"
e ZrusSeni vyznamu pro spec. znaky






Java.uill.Locala

reprezentuje geograficky, politicky nebo kulturni

region

urcuje, jak vypisovat texty, Cisla, menu, cas,...

vytvareni

- Locale (String language)

- Locale (String language, String country)

- Locale (String language, String country,
String variant)

- pr. new Locale("cs", "CZ")

static Locale[] getAvailableLocales /()

- vrati vSechny nainstalovane /locales

static Locale getDefault()

- vrati locale nastaveny v systemu



Java.uill.Resource=suncdle

* obsahuje "lokalizovane" objekty
— napr. retezce
* bundly vzdy patri do skupiny se spoleCnym
zakladnim jmenem — pr. MyResources
- plné jméno bundlu = zakl. jmeéno + identifikace locale
- pr. MyResources cs, MyResources de,
MyResources _de CH
— implicitni bundle — pouze se zakladnim jménem
- kazdy bundle ve skupine obsahuje stejné veci, ale
"prelozené" pro dany locale
- pokud bundle pro pozadovany locale neni, pouzije se
implicitni bundle
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Resolrcesundle: nouz

e ziskani bundlu
— ResourceBundle.getBundle ("MyResources")

— ResourceBundle.getBundle ("MyResources",
currentLocale)

* bundle obsahuje dvojice klic/hodnota
- kliCe jsou pro vsechny locale stejne, hodnota je jina
e pouziti
ResourceBundle rs =
ResourceBundle.getBundle ("MyResources") ;

buttonl = new Button(rs.getString("OkKey"));
buttonl = new Button(rs.getString("CancelKey"));



rResourcesunclle: pouzitj
 kliCe jsou vzdy typu String
* hodnota je jakakoli
* ziskani objektu z bundlu

- String getString(String key)

- String[] getStringArray (String key)

- Object getObject (String key)

e pf: int[]
al=(int[])rs.getObject ("1ntList");

 ResourceBundle — abstraktni trida

* dve implementace
- ListResourceBundle
- PropertyResourceBundle
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ListResourceiBundie

e abstraktni trida

potomci musi definovat metodu
— Object[][] getContents|()

public class MyResources extends ListResourceBundle {
public Object[][] getContents () {return contents;}
static final Object[][] contents = {
{"OkKey", "OK"},
{"CancelKey", "Cancel"},
} i
}
public class MyResources cs extends ListResourceBundle ({
public Object[][] getContents () {return contents;}
static final Object[][] contents = {
{"OkKey", "OK"},
{"CancelKey", "Zrusit"},

}



)

Properilesresourcesuncdlea

neni abstraktni

pri pouziti se nevytvari zadna trida
lokalizované retezce jsou v souborech
jmeéno souboru

— zakladni jméno + locale + ".properties”

— pr. myresources.properties

myresources_cs.properties

ziskani bundlu

— ResourceBundle.getBundle ("myresources")
format souboru

- klic¢=hodnota

- # komentadr do konce radku
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Viasinl Irnolernentace

e potomek primo od ResourceBundle

* predefinovat metody
— Object handleGetObject(String key)
- Enumeration getKeys()

public class MyResources extends ResourceBundle {
public Object handleGetObject (String key) {
1f (key.equals ("okKey")) return "Ok";
1f (key.equals("cancelKey")) return "Cancel";
return null;

}
}

public class MyResources cs extends ResourceBundle {
public Object handleGetObject (String key) {
// nemusi definovat vsSechny klice
1f (key.equals ("cancelKey")) return "Zrusit";
return null;

}
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