Lecture 21

The main topic of today's lecture will be the textbooks's
"Circular Buffer"”. The lecture will be on the short side because tine
has to be set aside for the instructor eval uations.

The circular buffer is a synchronized programthat is built on
four classes. The first provides Hol dl nteger Synchroni zed an array of
five integers sharedint[]. It also provides synchronized nethods and a
di splay buffer

public synchronized void setSharedlnt(int val)
public synchronized int get Sharedlnt()
public void displayBuffer(JTextArea out, int buf[])

The details are:



i mport javax.sw ng.*;
i mport java.text.*;

public class Hol dl nt eger Synchroni zed

{
private int sharedint[] = {-1,-1,-1,-1,-1};
private boolean witeable = true;
private bool ean readable = fal se;

private int readLoc = 0, witelLoc = O;
private JText Area out put;

publ i ¢ Hol dl nt eger Synchroni zed( JText Area 0)

{
out put = o;
}
public synchronized void setSharedlnt(int val)
{

while (!'witeable)
{
try
{
out put . append("WAI TI NG TO PRODUCE "+ val);
wait();

catch( InterruptedException e)

{

}
} //end while()

Systemerr.printlin(e.toString());

sharedint[witelLoc ] = val
readabl e = true;

out put . append("\ nProduced " + val +
into cell " + witelLoc);

witeLoc = (witeLoc + 1)9%;

out put . append("\twite "+ witelLoc +
"\tread " + readLoc);

di spl ayBuf f er (out put, sharedlnt);
if (witelLoc == readLoc)

{

writeable = fal se;
out put . append( "\ nBUFFER FULL");

}
notify();

}// end setSharedlnt(int val)



public synchronized int getSharedlnt()

{
int val
whi | e(! readabl e)
{
try
{
out put . append(" WAI TI NG TO CONSUVE") ;
wai t();
catch(InterruptedException e)
{
Systemerr.printlin(e.toString());
}
}/ 1 end while
witeable = true
val = sharedlnt[readLoc];
out put . append("\ nConsuned " + val +
" fromcell " + readLoc);
readLoc = (readLoc+1) %;
out put . append( "\twite " + witelLoc +
"“\tread " + readLoc);
di spl ayBuf f er (out put, sharedlnt);
if (readLoc == writeloc)
{
readabl e = fal se;
out put . append( "\ nBUFFER EMPTY" );
}
notify();
return val
}/ 1 end get Sharedl nt ()

public void displayBuffer(JTextArea out, int buf[])
{

Deci mal For mat f or mat Nunber =

new Deci mal Format (" #; -#");

out put . append("\tbuffer: ")

for (int i =0; i < buf.length; i++)
out.append( " " + formatNunber.format(buf[i]));
} // end displayBuffer()

}// end class Hol dl ntegerSynchronized



Next, we have classes for produci ng and consumi ng i ntegers:
i mport javax.sw ng.*;

public class Producel nteger extends Thread

{
private Hol dl nt eger Synchr oni zed pHol d;

private JText Area out put;

public Producel nteger ( Hol dl nt eger Synchroni zed h
JText Area o)
{

super (" Producel nteger");
pHol d = h;
out put = o;

}/ 1 end Producel nteger ()

public void run()

{
for (int count = 1; count <= 10; count++)
{
try
{
Thr ead. sl eep( (int)( 500*Mat h. randon()));
catch(InterruptedException e)
{
Systemerr.printlin(e.toString());
}
pHol d. set Shar edl nt (count);
}/ ! end for
out put . append("\n" + getNane() +
" finished producing val ues" +
"\nTermnating " + getNanme() + "\n");
Y run()

}/ ! end class Producel nteger



i mport javax.sw ng.*;

public class Consunel nteger extends Thread

{
private Hol dl nt eger Synchr oni zed cHol d;

private JText Area out put;

publ i ¢ Consunel nt eger (Hol dl nt eger Synchroni zed h
JText Area 0)
{

super (" Consunel nt eger");
cHold = h
out put = o;

Y end Consunel nt eger ()

public void run()

{
int val, sum= 0;
do
{
try
{
Thr ead. sl eep( (i nt)(3000*Mat h. randon()) );
}
catch(InterruptedException e)
{
Systemerr.printlin(e.toString());
}
val = cHol d. get Sharedlnt();
sum += val
} while (val != 10); //end do

out put . append("\n" + getNane() +
" retrieved values totalling " + sumt
" \nTeerminating " + getNanme() +"\n");
} /1 end run()
}/ 1 end class Consunel nt eger



And, finally, the driver

i mport java.text.*;

i mport java.awt.*;

i mport java.awt.event.*;
i mport javax.sw ng.*;

public class SharedCell extends JFrane

{
public SharedCel |l ()

{

super ("Denonstrating Thread Synchronization");
JText Area out put = new JText Area( 20, 30);

get Cont ent Pane() . add( new JScrol | Pane(out put));
set Si ze( 500, 500) ;

show() ;

Hol dI nt eger Synchroni zed h =
new Hol dl nt eger Synchroni zed( output );

Producel nt eger p = new Producel nt eger ( h, out put);
Consunel nteger ¢ = new Consunel nt eger (h, output);

p.start();
c.start();
} // end SharedCell ()

public static void main(String args[])

{
SharedCel | app = new SharedCel | ();

app. addW ndowlLi st ener
(
new W ndowAdapt er ()

public void w ndowC osi ng( W ndowEvent e)
{

}

System exit (0);
}
);
}/ ! end main()

}/ 1 end class SharedCel



The output is:

[EiDemonstrating Thread Synchronization

Froduced 1 into cell 0 witite 1 read huffer; 1-1-1-1-1
Froduced 2 into cell 1 write 2 read 0 buffer: 1 2-1-1-1
Froduced 3 into cell 2 wirite 3 read huffer; 1 2 3-1-1
Froduced 4 into cell 3 write 4 read 0 buffer: 1 2 3 4-1
Froduced 4 into cell 4 wirite 0 read huffer; 1 2 3445
BUFFER FULLWAITING TO PRODUCE B
Consurmed 1 from cell 0 wirite 0 read 1 huffer; 1 2 3445
Froduced B into cell 0 witite 1 read 1 huffer, 2 34 8
BUFFER FULLWAITING TO PRODUCE 7
Consurmed 2 from cell 1 witite 1 read 2 huffer; 62 34 5
Froduced 7 into cell 1 write 2 read 2 bhuffer: 87 3 4 5
BUFFER FULLWAITING TO FRODUCE 8
Consumed 3 from cell 2 write 2 read 3 bhuffer: 87 3 4 5
Froduced & into cell 2 wirite 3 read 3 huffer; 67 84 45
BUFFER FULLWAITING TO PRODUCE 9
Consurmed 4 from cell 3 wirite 3 read 4 huffer; 67 84 45
Froduced 9 into cell 3 write 4 read 4 bhuffer: 87 89 5
BUFFER FULLWAITIMNG TO FRODUCE 10
Consumed 5 from cell 4 write 4 read 0 bhuffer: 87 89 5
Froduced 10 into cell 4 wirite 0 read huffer; 6 ¥ 8 9 10
BUFFER FULL
Fraducelnteger finished producing walues

erminating Producelnteger
Consumed B from cell 0 write 0 read 1 buffer: & 7 8 910
Consurmed 7 from cell 1 wirite 0 read 2 huffer; 6 ¥ 8 9 10
Consumed 8 from cell 2 write 0 read 3 buffer: & 7 8 910
Consurmed 8 from cell 3 wirite 0 read 4 huffer; 6 ¥ 8 9 10
Consumed 10 from cell 4 write 0 read 0 buffer: & 7 8 910
BUFFER EMPTY
Consumelnteger retrieved values totalling 55

earminating Consumelnteger




