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Concurrency

e Pérdoruesit e kompjuteréve e konsiderojné té mirégené gé sistemet e tyre
mund té béjné mé shumeé se njé gjé né té njéjtén kohé.

e Ata supozojné se mund té vazhdojné té punojné né njé pérpunues teksti,
ndérsa aplikacionet e tjera shkarkojné file-a, menaxhojné radhén e
printimit dhe béjné transmetime té ndryshme (audio).

e Edhe njé aplikacion i vetém shpesh pritet té béjé mé shumé se njé gjé né
té njéjtén kohé.

o Pér shembull, njé aplikacion audio duhet té lexojé njékohésisht audion dixhitale
nga rrjeti, ta dekompresojé até, té€ menaxhojé riprodhimin dhe té pérditésojé
shfagjen e tij (display).

o Edhe pérpunuesi i fjaléve duhet té jeté gjithmoné i gatshém t'i pérgjigjet
ngjarjeve té tastierés dhe mausit, pa marré parasysh sa éshté i zéné me
riformatimin e tekstit ose pérditésimin e ekranit. Softueri gé mund té béjé gjéra
té tilla njihet si softuer i njékohshém (concurrent software).
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Proceset dhe Thread-at

e NEé concurrent programming, ekzistojné dy njési themelore té

ekzekutimit: proceset dhe thread-at.
e Concurrent programming merret kryesisht me thread-at. Sidoqofté,

proceset jané gjithashtu té réndésishme.
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Proceset

e Secili proces ka hapésirén e vet té kujtesés.

e Proceset shpesh shihen si sinonime té programeve ose aplikacioneve.
Sidoqofté, ajo gé pérdoruesi e sheh si njé aplikacion té vetém mund té
jeté né fakt njé grup procesesh.

e Shumica e implementimeve té Java Virtual Machine drejtohen si njé
proces i vetém. Njé aplikacion mund té krijojé procese shtesé duke
pérdorur njé objekt té quajtur ProcessBuilder.
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Thread-at

Thread-at nganjéheré quhen procese té lehta. Proceset dhe thread-at
sigurojné njé mjedis ekzekutimi, por krijimi i njé threadi té ri kérkon
mé pak burime sesa krijimi i njé procesi té ri.

Thread-at ekzistojné brenda njé procesi - cdo proces ka té paktén njé.
Thread-at ndajné resurset e procesit, pérfshiré memorien dhe file-at e
hapur. Kjo e bén njé komunikim efikas, por potencialisht problematik.
Multithread éshté njé tipar thelbésor i platformés Java. Cdo aplikacion
ka té paktén njé thread - ose disa, nése llogaritni thread-at "e sistemit"
g€ béjné gjéra té tilla si menaxhimi i memories etj. Por nga
kéndvéshtrimi i programerit, ju filloni me vetém njé thread, té quajtur
Main Thread. Ky thread ka aftésiné pér té krijuar thread shtesé.
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Objektet Thread

e Cdo thread shogérohet me njé shembull té klasés Thread. Ekzistojné
dy strategji themelore pér pérdorimin e objekteve Thread pér té
krijuar njé aplikacion concurrent (njékohshém)
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Pércaktimi dhe fillimi i njé thread

e Njé aplikacion gé krijon njé instancé té Thread duhet té sigurojé kodin
gé do té ekzekutohet né até thread. Ka dy ményra pér ta béré kété:

e Ndérfagja Runnable pércakton njé metodé té vetme, run, gé synon té
pérmbajé kodin e ekzekutuar né thread. Objekti Runnable i kalohet
konstruktorit Thread, si né shembullin e méposhtém:
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Shembull 1

public class HelloRunnable implements Runnable {

public void run() {
System.out.println("Hello from a thread!");
}

public static voild main(String args[]) {
HelloRunnable hr = new HelloRunnable() ;
Thread tl = new Thread(hr) ;
tl.start () ;
// (new Thread(new HelloRunnable())) .start();
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Pércaktimi dhe fillimi i njé thread

Veté klasa Thread zbaton Runnable, megjithése metoda e saj run() nuk
bén asgjé. Njé klasé mund té béjé extend Thread, duke siguruar
zbatimin e metodés run(), si né shembullin HelloThread:

public class HelloThread extends Thread ({

public void run() {
System.out.println("Hello from a thread!™);
}

public static void main(String args[]) {

HelloThread ht = new HelloThread() ;
ht.start () ;

// (new HelloThread()) .start();
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Metoda sleep()

public class SleepMessages {

public static vold main(String args[]) throws InterruptedException ({

String [] vargu = {"1","2","3","4"};
for (int i = U;1 < wvargu.length;i++) {
//Pause for 4 seconds
Thread.sleep (4000) ;

System.out.println(vargul[i]) ;
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Sinkronizimi

Threads komunikojné kryesisht duke ndaré aksesin né atributet dhe
fushat referencuese té objekteve. Kjo formé e komunikimit éshté
jashtézakonisht efikase, por bén té mundur dy lloje té gabimeve:
thread interference dhe memory consistency errors. Ményra e
nevojshme pér té parandaluar kéto gabime éshté sinkronizimi.
Sidoqofté, sinkronizimi mund té prezantojé thread contention, i cili
ndodh kur dy ose mé shumé threada pérpigen té€ casen né té njéjtin
burim njékohésisht dhe té béjné qé koha e ekzekutimit té threadave
té jeté mé e ngadalté, ose madje edhe té pezullojé ekzekutimin e tyre.
Starvation dhe livelock jané forma té thread contention.
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Thread Interference - shembull

public class Counter {
private int c = 0;

public void increment () {
c++;

}

public void decrement () {
c==;

}

public int wvalue() {
return c;

}
public static void main(String args[]){
Counter ¢ = new Counter() ;
for (int i = 0; i<4; i++){
Thread t = new Thread(new MyRunnable(c,"Thread " + 1)) ;
t.start () ;
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Thread Interference - shembull

public class MyRunnable implements Runnable{
Counter counter;
String emri;

public MyRunnable (Counter c, String e){
counter = c;
emri = e;

}

public void run() {
counter.increment () ;
System.out.println("Thread + emri
+ " Counter wvalue after increment:
+counter.value ()
+" from thread:"
+ Thread.currentThread() .getName()) ;
counter.decrement () ;
System.out.println("Thread " + emri
+ " Counter wvalue after decrement:"
+counter.value ()
+" from thread:"
+Thread.currentThread () .getName () ) ;
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Metodat e sinkronizuara - Shembull 1

public class SynchronizedCounter {
private int ¢ = 0;

public synchronized void increment () {
c++;
}

public synchronized void decrement () {
c-=;

}

public synchronized int value() {
return c;

}

public static vold main(String argsl[]) {
SynchronizedCounter ¢ = new SynchronizedCounter() ;
for (int i1 = 0; i<4; i++){
Thread t = new Thread(new MyRunnableSync(c,"Thread " + 1)) ;
t.start();
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Metodat e sinkronizuara - Shembull 1

public class MyRunnableSync implements Runnable({
SynchronizedCounter counter;
String emri;

public MyRunnableSync (SynchronizedCounter c, String e) {
counter = c;
emri = e;

}

public void run() {
counter.increment() ;
System.out.println("Thread " + emri
+ " Counter value after increment:"
+counter.value ()
+" from thread:"
+ Thread.currentThread() .getName()) ;
counter.decrement () ;
System.out.println("Thread " + emri
+ " Counter value after decrement:"
+counter.value ()
+" from thread:"
+Thread.currentThread () .getName () ) ;
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Metodat e sinkronizuara - Shembull 2

public class Line public class Traln extends Thread

{
// if multiple threads (trains) will try to { . .
// access this unsynchronized method, ff reference to Line's Object.
// they alll will get 1it. .So there is chance Line line;
// that Object's state will be corrupted.
public void getLine ()

{ public Train(Line line)
for (int 1 = 0; 1 < 3; 1i++4) {

{ . . .
System.out.println(i) ; this.line = line;
try }

{
Thread.sleep(400) ;

} ceh (Excents | @Ooverride

catc xception e . .

{ public void run()
System.out.println(e) ; {

} line.getLine() ;
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Metodat e sinkronizuara - Shembull 2

public class LineSync { public class TrainZ extends Thread {
// access this unsynchronized method, - : .
// they all will get it. So there is chance LineSync line;
// that Object's state will be corrupted.

public synchronized void getLine() public TrainZ(LineSync line)
{ {
for (int i = 0; i < 3; i++) this.line = line;
{
System.out.println(i); }
try
{ o @Ooverride
} Thread.sleep(400); public void run()
catch (Exception e) { ) .
{ line.getLine() ;
System.out.println(e); }

¥ }
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Starvation

e Starvation pérshkruan njé situaté kur njé thread nuk éshté né gjendje
té fitojé gasje té rregullt né burimet e pérbashkéta dhe nuk éshté né
gjiendje té béjé pérparim. Kjo ndodh kur burimet e pérbashkéta béhen
té padisponueshme pér periudha té gjata nga thread-at "lakmitare".

e Pér shembull, supozoni se njé objekt ofron njé metodé té sinkronizuar
gé shpesh kérkon shumé kohé pér tu kthyer. Nése njé thread e thirr
kété metodé shpesh, thread-at e tjeré gé gjithashtu kané nevojé pér

gasje té sinkronizuar té shpeshté né té njéjtin objekt shpesh do té
bllokohen.
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Metoda teé tjera

e wait() - The wait() method causes the current thread to wait indefinitely until another thread
either invokes notify() for this object or notifyAll().

e wait(long timeout) - Using this method, we can specify a timeout after which thread will be
woken up automatically. A thread can be woken up before reaching the timeout
using notify() or notifyAll(). Note that calling wait(0) is the same as calling wait().

e notify() - For all threads waiting on this object's monitor (by using any one of the wait() method),
the method notify() notifies any one of them to wake up arbitrarily. The choice of exactly which
thread to wake is non-deterministic and depends upon the implementation. Since notify() wakes
up a single random thread it can be used to implement mutually exclusive locking where threads
are doing similar tasks, but in most cases, it would be more viable to implement notifyAll().

e notifyAll() -This method simply wakes all threads that are waiting on this object's monitor. The
awakened threads will complete in the usual manner - like any other thread.

e But before we allow their execution to continue, always define a quick check for the condition
required to proceed with the thread - because there may be some situations where the thread
got woken up without receiving a notification
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