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Operating System Education Using Java Thread
li-Min Kim'

ABSTRACT

As Operating System is a course about computer system resource management, it is very
important to the computer related major students. Asynchronous concurrent processes in a
Operating System class is rather difficult to understand. Because most students are not able to
understands the part with the explanation and the pseudo code in a text, they need to execute
the concurrent programs which are implementing the pseudo code. In this paper, we
implemented executable programs using Java thread for the code and proposed those programs

to apply to the Operating System education.
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repeat

flagli] = true;

while flagfj] do no-operation;
<eJAITY>

flaglil = false;

<€t A8 282>
until faise;
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Thread()
Thread(String name)
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class MyThread extends Thread {
public void run{) {
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MyThread t1 = new MyThread();
t1.start();
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class Mul extends Thread {
int id, other;
static boolean flagl] = { false, false }
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static void work(int max) { /&l el AlZhated
max = 120;
try {
Thread.sleepi(int)(max+ Math.random(}));
} catch{Exception ) {)
}
static void write(int tab, String msg) {
ifitab>0) System.out.print{™\tt");
System.out.printin(msg);
}
Mullint i) { id = i other = 1-ii} // H&X}
public void run() {
int cnt = 0;
try {
while(++cnt<100) {
write(id, “P”+id+" is out of CS")
work(12);
writeid, "P"+id+" is trying to CS");
flaglid] = true:
while{flaglother] == true) ;
write(id, "P"+id+" is in CS");
work(1);
flaglid] = false:
)
} catch(Exception e) {}
}
}
class M {
public static void main(Stringll a) {
Mul t0 = new Mul(0);
Mul ti = new Mul(1);
t0.start(); t1.start();
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4.2 Mo} Z0o{(Semaphore)

Dijkstra7} #|¢tg Avixoles ZzujAg 78
7] 9% ZevjgBojt. Avpxols &3 PO,
VO AlvtEo] Z7]3 Ml=we AMEIA A
2% £ A ¥WFoidth Auxole e 004
o ¥ A #F& JHE F AT E=F PO, VO
atomic QAbAtelth. MupEo] sol die POd
& Jlesd OS2zl

e fr

P(s):if s>0
then s --;
else wait(s);

Aetxol so g vOaLE Jledtd 953
2d.

V(s): if (any process waits s)
then wake up a process
else s++;

Aol Eo]g Aul 2d=2 FHI] HAAE
wait()s} notify Ol A= Ap&&of $r}. wait()
HAEE A 2 Hejo] FUHT, v
& 2d=9 notifyOel sl dPE& ALsA
o). Auidolz AMuiXolE FHIY S
#.

class Semaphore {
private int value;
public Semaphorel(int value)



{ this.value = value; }

synchronized void p() throws Exception {
value -
ifvalue < 0) wait();

}

synchronized void v{) throws Exception {
value ++;
if( value <= 0) notify();

}

}

iz pO% vOddl FI¥ = synchronized @
2dozX pOot v() A=} atomic EAES 2
A @oh. AviEolg AMgste JIujAE FR
Ha T2M29 pseudo =Y d+= oS3
2]

program semaphore_example;

var active: semaphore;
procedure processt;

begin
while true do
begin
// 2Iet I E
P(active)
/f Critical Section
V(active):
i 7|et 2=
end
end;
procedure process2;
begin
while true do
begin
// 7|l BE
P(active);
/I Critical Section
V(active):
I/ 71t 3E
end
end:

begin { main }
semaphore_initialize(active, 1);
par_begin
processi;
process2:
par_end:
end.

el pseudo ZTEE A} AHE=E AR Eo
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class MyProcess extends Thread {
private Semaphore s;
private int id;
private static int MAX = 30;
public MyProcess(Semaphore s, int id)
{ thiss = s
this.id= id;
}
public void run{) {
forlint x=0; x<MAX; x++) {
try {
sp( // PO H&
// Here is critical section
System.out.printin("P"+id+" is in CS")
sleep((int)(700 + Math.random{))};
svh V) &t
System.out.printin("P"+id+" out of
CS")
sleep((int)(700 » Math.random()));
} catch(Exception e) {}
m
public class MutualEx {
public static void main(String argll) {
Semaphore s = new Semaphore(1);
MyProcess p1 = new MyProcess(s, 1);
MyProcess p2 = new MyProcess(s, 2)
p1.start(); p2.start();

5. S¥x2E Hal HtE 2xe
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Dinning Philosopher & )%= Dijkstra?} #) <3}
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€ WA ForkZdH2E Hosteqol ¢vh Fork &€
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class Fork {

private boolean taken=false;

private int id:

Fork(int id)
{ this.id=id; }

synchronized void put() {
taken=false;
notity();

}

synchronized void get() throws Exception {
if(taken) wait();
taken=true;

]

Fork 829 W4 takene X3 A7t A¥
oAl olv] FHAEAE YUEHE boolean
WSoln], A4 Wy ide TAY AEAold 4
g9 Azt AAtet A E gD Y 4
Mo xAE AN Al ¥ S A¥t T2
YoM EaANE AR FHAA=2, A&
e Ayl 2892 FEHAYY.

class Philosopher extends Thread {
private int id;
private Fork left, right;
Philosopher(int id, Fork I, Fork r) {
this.id = id;
left=l; right=r;
)

void display(String m) {
for(int i=0; i<id; i++)
System.out.print{"\tit");
System.out.printin(id+”: "+ m);
}
public void run() {
int cnt=0;
try {
while(++cnt<=100) {
display("thinking");
sleep((int)(Math.random()=1000));
display("hungry”);

left.get(s
display("got left fork”);
sleep(300);  right.get(};

display(“eating”); sleep(300);
left.put); rightput():
}
} catch(Exception e) {)
3
class DiningP {
public static void main(String argsll) {
Fork f0 = new Fork(0);
Fork f1 = new Fork(1)
Fork 2 = new Fork(2):
Fork f3 = new Fork(3):
Philosopher p0, p1, p2, p3;
p0 = new Philosopher(0, f0, f1);
p! = new Philosopher(1, f1, f2)
p2 = new Philosopher(2, 2, 3);
p3 = new Philosopher(3, 3, fO);
pOstart);  pi.start(s
p2.start();  p3.start():

n

}

Philosopher 2d= A& AAE o, Adxz,
Al ¥AE AAR AHESAY. 53] A

€ #=E37] g8A 9% E3E FES F
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ez ok
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class Chairs {
private int value=0;
private int max;
private boolean sleep = false;
public Chairs(int max)
{ thismax = max; }

synchronized  void  service() throws
Exception
{ while( value == 0} {
sleep = true;
System.out.printin("Barber is
sleeping”);

wait();

Aotz 0|83 2IHN DK 25

)
if( value~— == max) notify();
}
synchronized void enter() throws Exception
{ whilelvalue == max)} {
System.out.printin("\tWNo more chair”);

wait();

)

value++;

if( sleep == true) {
sleep = false;

System.out.printin{"\t\t\tWakeup
barber”);
notify();
}
)
synchronized int val() { return{value): }
}
class Barber extends Thread {
private Chairs cs:
private int id;
private int MAX = 60
public Barber(Chairs c)
{ cs=0)
public void run{) {
for(int x=0; Xx<MAX; x++) {
try {
cs.service();
System.out.printin{"A
served");
sleep((int)(1400+Math.random()));
} catch{Exception e){}
}
i
class Customer extends Thread {
private Chairs cs;
private int id;
private int MAX = 60,
public Customer(Chairs s)
{ cs=s )}
public void run{) {
for(int x=0; x<MAX; x++) {
try {
cs.enter();
System.out.printin("New customer "+
"entered. Total # of customer
"+cs.val()
sleep((int)(1400+*Math.random{)));
} catch(Exception e){)

customer 1S

1
public class SleepBarber {
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public static void main(String arg(]) {
Chairs ¢s = new Chairs(4); // 4 chairs
Barber b = new Barber(cs);
Customer ¢ = new Customer(cs),
b.start(); c.start();
)i
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