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TEMA: Ctpykytypa oT ganuu OITAIIIKA

3amava: [la ce cw3mame kiac Ha e3uka Java, KOMTO omucBa OOEKTH — MPOLIECH,
XapaKTepU3UPAIlH CE ChC CICIHUTE aTPUOYTHU:

- uAeHTU(DUKATOP HAa MPOILEC — LSIIO MOJOKUTEITHO YHUCIIO;

- UMe Ha [poIeca;

- TIPUOPHUTET HA MpoIEeca — LU0 Ynuciio B uHTepBana [0,15];

- CBCTOSIHHE, B KOETO CE€ HaMupa mpolieca.

Bceku equH mnpoliec ce Hamupa B €IHO OT CJIEAHUTE ChCTOSIHUS — ,,chAw, ,,20mo8”" 3a
U3MBJIHCHUE U ,, pabomewy”.

BbB BCcekM MOMEHT MMa HaW-MHOTO €IHMH , pabomews” TPOIEC W IIPOU3BOJICH OpoOi
,eomosu’’ W ,,cnawu’”’ IPOIIECH.

KnacsT Process na cpabpixka:
- KOHCTPYKTOpP, KOMTO Ch3/1aBa HOB MPOLEC C OMPEIACICH NPUOPUTET U UME U YHUKAJICH
UJEHTU(PUKATOP U MPUBEK/IA NPOIECA B CbCTOSIHUE ,, 2008, .

Kinacet Condition, koiiTo onucBa yciioBue, TpssOBa Ja ChabpxKa:

- OIIalIKa, B KOATO C€ IOMECTBAT CBBP3aHUTE C YCIOBUETO MPOIIECH;

- Merona wait(), KoWTo 100aBs MpolleC B OMallkaTta KaTo ro MPUBEXJAa OT ChCTOSHUE
,,pabomeuy” B ChCTOSIHUE ,, cnwy "

- wmerox signal(), KoHWTO OTCTpaHsBa Mpolleca OT HAYaJIOTO Ha oOmallkara U CMEHs
CBCTOSHUETO MY OT ,, cnAw’’ Ha ,,20mos”.

Kimacer ProcessManager , KOWTO cb3JaBa HEOOXOAMMHUTE CTPYKTYpPH 3a Ila3eHE Ha

uH(dopMaIuATa 3a MPOIECUTE U UMA CICTHUTE METOIH:

- Meroj create(String name, int priority), KOHUTO Ch3/1aBa HOB MPOIIEC C YKA3aHOTO UME U
MIPUOPUTET;

- wMmeroq pick() - npuBexna mpouec, KOUTO € B CbCTOSHUE ,,20M068° W UMa Hal-BHCOK
IPUOPUTET B CbCTOSIHUE ,, pabomeuny”’;

- wmeron preempt(boolean flag) — mpuBexnga mpoiiec OT CbCTOSIHUE ,,pabomewy” B
CbCTOSIHUE ,,20m08 "~ , KaTO HaMaJsiBa IPUOPUTETA MY C €IMHUIIA, aKO TOBA € YKa3aHO.



import java.util. NoSuchElementException;
enum State {READY, SLEEPING, RUNNING}

/*
* Class Queue
* Objects of this class are used as ordinary or priority queues

*/
class Queue {

private int capacity;

private int size;

private int head, tail,

private ProcessManager.Process|[] queue;

Queue(int n) {
capacity = n;
size = 0;
head = 0;
tail = -1;
queue = new ProcessManager.Process[n];

}

void enqueue(ProcessManager.Process p) {

if(p == null)

throw new NullPointerException();
if(size == capacity)

throw new IllegalStateException();
tail = (tail+1) % capacity;
queue(tail] = p;
sizet++;

}

void enqueueSorted(ProcessManager.Process p) {
if(p == null)
throw new NullPointerException();
if(size == capacity)
throw new IllegalStateException();

inti1=0;
while(i<size && queue[(head + 1) % capacity].compareTo(p)>= 0)
i++;

int index = (head + 1) % capacity;
if(i == size) {// add to the end of queue



queue[index] = p;
tail++;
)
else if(i < size/2) { // insert in first half in place (head+i-1)
head = (head - 1 + capacity) % capacity; // new head
int j = head;
while((j+1)%capacity != index){
queue[j] = queue[(j+1)%capacity];
j = (j+1)%capacity;
h
queue[j] =p;
)
else { // insert in second half
tail = (tail + 1) % capacity;
int j = tail;
while(j != index) {
queue[j] = queue[(j-1+capacity)%capacity];
J = (J-1+capacity)%capacity;

b

queue[index] = p;
b
sizet++;

}

ProcessManager.Process dequeue() {
if(size == 0)
throw new NoSuchElementException();
ProcessManager.Process p = queue[head];
head =( head+1) % capacity;
size--;
return p;

}

boolean isEmpty() {
return size == 0;

b

int size() {
return size;
h

public String toString() {
System.out.println(" !!! Size =" + size + "hEAD =" + head);
StringBuffer stb = new StringBuffer();



int index = head;

for(int 1=0; 1<size; i++){
stb.append(queue[index].toString() + "\n");
index = (index + 1) % capacity;

b

return stb.toString();

}

/*
* Class Process Manager

* One object of this class creates and controls a set of processes
*/

public class ProcessManager {

/*
* Inner class Process

* Objects of the class represent processes running under control of PM
*/

class Process implements Comparable<Process> {
int id;
int priority;
String name;
State state;

private Process(String name, int pri) {
1d = ++sNumber;
this.name = name;
priority = pri;
state = State. READY ;

}

public int compareTo(Process other) {
if(this.priority < other.priority)

return -1;

else if(this.priority > other.priority)
return 1;

else
return O;



wait");

public int getldent() {
return id;
}

public int getPriority() {
return priority;

}

public String getName() {
return name;

}

public State getState() {
return state;
}

private void setState(State s) {
state = s;
b

private void setPriority(int p) {
priority = p;
;

public String toString() {
StringBuffer stb = new StringBufter();
stb.append("Process " + name + ": \n");
stb.append("Processid="+1d+";");
stb.append("Process priority =" + priority + " ; ");
stb.append("Process state =" + state);
return stb.toString();

}

public void run() {
System.out.println("Process " + name + " running");
b

public void runToSleep() {
System.out.println("Process " + name + " running, going to

cv.waitCond();



/*
* Objects of the class are places, where a process waits until some other

process issues a signal
*/

class Condition {
private Queue condQueue;

private Condition(int n) {
condQueue = new Queue(n);

}

private void waitCond() {
if(running !=null) {
running.setState(State. SLEEPING);
condQueue.enqueue(running);
running = null;

}

private void signal() {
if(!condQueue.isEmpty()) {
Process p = condQueue.dequeue();
p.setState(State. READY);
readyQueue.enqueueSorted(p);

b

static int sNumber = 0;
Queue readyQueue;
Process running;
Condition cv;

public ProcessManager() {
readyQueue = new Queue(100);
running = null;
cv = new Condition(100);

}

public Process create(String name, int pri) {
Process p = new Process(name, pri);
System.out.println(p.toString());
readyQueue.enqueueSorted(p);



return p;

}

private void pick() {
//System.out.print(" Pick");
if(running == null) {
running = readyQueue.dequeue();
running.setState(State. RUNNING);
h

//System.out.println(" Ready processes: " + readyQueue.size());

}

private void preempt(boolean flag) {

//System.out.println(" Preempt");

if(running != null) {
if(flag)

running.setPriority(running.getPriority() - 1);

readyQueue.enqueueSorted(running);
running.setState(State. READY);
running = null;

h

public String toString() {
StringBuffer stb = new StringBuffer();
stb.append("Running proces: ");
if(running != null)
stb.append(running.toString() + "\n");
else
stb.append("null " + "\n");
stb.append("Ready Processes: \n" + readyQueue.toString());
return stb.toString();

b

public void run() {
System.out.println();
System.out.println(" Process Manager running");
for(int 1=0; i<10; i++) {

pick();

running.run();

preempt(false);
;
System.out.println();

pick();



running.run();
preempt(false);
System.out.println();
for(int i=0; 1<5; i++) {
pick();
running.runToSleep();
//preempt(false);
}
System.out.println(" Number of ready processes =" +
readyQueue.size());
for(int 1=0; 1<5; i++) {
cv.signal();
}
System.out.println(" Number of ready processes =" +
readyQueue.size());
for(int 1=0; 1<3; i++) {

pick();
running.run();
preempt(false);

}

System.out.println();

for(int i=0; 1<10; 1++) {
pick();
running.run();
preempt(true);

}



