CS4273

Distributed System Technologies and Programming I

Tutorial on multi-threading

1.  Think about the differences between threads and processes, by answering:

(a) How (and when) is a process created in OS?

(b) When and how is a thread created? 

2.  Modify the animation program of bunny (applet/animation.java) to have two threads, one for each bunny, and let two bunnies racing with each other.

3.  Explain the use of:

(a)  the pair of  wait & notify.

(b)  when do you use notifyAll() and how to program the test of the blocking (wait) condition when notifyAll() is used?

4.  In the program of banking system (given below), only mutual exclusion is considered. Modify the program so that when a thread tries to transfer money out of an account whose balance is below the amount to be transferred, the thread is blocked until the balance of the account becomes greater than the required amount:

class unsynchBankTest {


public static void main (String [] args) {



Bank b = new Bank ();



for (int i = 1; i <= Ntrans; i++)




trans_thread = new Trans (b);

trans_thread.start();
}

}

class Bank {


public Bank () {



initializations;
}


public synchronized void transfer ( int from, to, amnt) {



……



accounts[from] -= amnt;
 // error may occur here!



accounts[to] += amnt;


}
……

}

class Trans extends Thread {


public Trans (Bank b) {
bank = b;
}


public void run () {



while (true) {




int from = (Bank.Nacct - 1)* Math.random();




// random numbers for to and amnt;




bank.transfer ( from, to, amnt);



}

}
