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KOHKYpPEHTHICTH Y nmapaJieaizm
(Concurrency vs. Parallelism)
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Concurrency: Parallelism:
Multiple tasks makes progress Each task is broken into subtasks which

at the same time. can be processed in parallel.



X KOHKYpEeHTHICTH IIOB'sI3aHa 3 THUM, SK JOJAaTOK
00po0OIIsi€ KIIbKA 3aBAaHb. Jo1aTok Moke 00poOIsITH
OJIHY 3aJa4y B IICBHUH MOMEHT 4acy (IIOCJI140BHO)
a00 mpaIfoBaTv HaJl ACKUILKOMA 3aBAaHHIMU
OJIHOYACHO (ITapaJi€abHO).

o [Tapanem3sM MOOB'S3aHUN 3 THM, SIK 101aTOK
00pOo0JIsIE KOXKHY OKpeMy 3agauy. /JlogaTok Moxe
00POOJISITH 3aBAAHHS MOCI1IOBHO B1JI ITOYATKY 10
KI1HI[S, 200 PO3AUIMTH 3a]1a49y Ha M1a3ajadl.




CTBOpeHHA NOTOKIB B Java

e CTBOpEHHS NOTOKY B Java 341MCHIOETHCS HACTYITHUM YHHOM:
Thread thread = new Thread();

 Jlns Toro, mo0 3amyCTUTH MOTIK Java moTp10OHO BUKJIMKATH HOT0
MeToz, start():

thread.start();




Ilinkiaac Thread

public class MyThread extends Thread {
public void run(){
System.out.println("MyThread running");

)
b

CTBOpEHHS 1 3aITyCK IOTOKY:
MyThread myThread = new MyThread();
myTread.start();

MoskHa TaKo)K CTBOPUTH aHOHIMHHUM IT1KJIAC:
Thread thread = new Thread(){
public void run(){
System.out.println("Thread Running");

i
;

thread.start();




Peagizauis inTtepgency Runnable

public class MyRunnable implements Runnable {
public void run(){
System.out.printin("MyRunnable running");

h
b

Thread thread = new Thread(new MyRunnable());
thread.start();

AnoHiMHa peaiizaiisg Runnable:

Runnable myRunnable = new Runnable(){
public void run(){
System.out.println("Runnable running");

}

b
Thread thread = new Thread(myRunnable);

thread.start();




Metoa Thread.currentThread()

Thread thread = Thread.currentThread();

String threadName = Thread.currentThread().getName();

[Tpuxman:
public class ThreadExample {
public static void main(String[] args){
System.out.println(Thread.currentThread().getName());
for(int1=0; 1<10; 1++){
new Thread("" +1){
public void run(){
System.out.println("Thread: " + getName() + " running");

h
}.start();




Race Conditions and Critical Sections

CtaH roHKH € 0COOJIMBUM CTaHOM, IKHUI MOXKE
B1AOYTHCS BCEPEANHI KPUTUYHOI CEKIII].

KpuTH4yHa cekitis sBiisie co0010 (hparMeHT KOy,
SIKMA BUKOHY€ETHCS ACKUIBKOMA IMTOTOKAMU 1 JI€
IOC1I0BHICTh BUKOHAHHS 15 IIOTOKIB POOUTH
PI3HUIIIO B PE3YJIbTAT] OAHOYACHOIO BUKOHAHHS
KPUTHUYHOI CEKIIIi.




Critical Sections

public class Counter {
protected long count = 0;
public void add(long value){
this.count = this.count + value;

b
b

this.count = 0;

A: Reads this.count into a register (0)

B: Reads this.count into a register (0)

B: Adds value 2 to register

B: Writes register value (2) back to memory. this.count now equals 2
A: Adds value 3 to register

A: Writes register value (3) back to memory. this.count now equals 3




3ano0iraHHs cTaHy rOHKH

J114 3amo0iraHHs BAHUKHEHHS CTaHy TOHKH
HEOOX1IHO MEPEKOHATHUCS B TOMY, 110 KPUTHYHA CEKII1S
BUKOHYETHCSI aTOMapHO. Lle o3Hayae, 1o K TUIBKH OJUH
IIOTIK BUKOHYE 11, HISIK1 1HII1 HOTOKHA HE MOXYTh
BUKOHATH 11, IOKH MEPIINM MOTIK HE 3aJIMIIUTh
KPUTUYHY CEKIIIIO.




public class TwoSums {
private int suml = 0;
private int sum2 = 0;
public void add(int vall, int val2){
synchronized(this){
this.sum1 += vall;
this.sum2 += val2;

public class TwoSums {
private int suml = 0;
private int sum2 = 0;
public void add(int vall, int val2){
synchronized(this){ this.suml +=vall; }
synchronized(this){ this.sum2 += val2; }
h
b




Thread Safety

e Local Variables:

public void someMethod(){
long threadSafelnt = 0O;
threadSafelnt++;

j

* Local Object References:

public void someMethod(){
LocalObject localObject = new LocalObject();
localObject.callMethod();
method2(localObject);
h
public void method2(LocalObject localObject){
localObject.setValue("value");

j




* Object Member Variables:

public class NotThreadSafe {
StringBuilder builder = new StringBuilder();
public add(String text){
this.builder.append(text);

j NotThreadSafe sharedInstance = new NotThreadSafe();

new Thread(new MyRunnable(sharedInstance)).start();
new Thread(new MyRunnable(sharedInstance)).start();
public class MyRunnable implements Runnable {
NotThreadSafe instance = null;
public MyRunnable(NotThreadSafe instance){
this.instance = instance;

h

public void run(){
this.instance.add("some text");

§

h
new Thread(new MyRunnable(new NotThreadSafe())).start();

new Thread(new MyRunnable(new NotThreadSafe())).start();




