Applied Mechanics and Materials Online: 2011-10-24
ISSN: 1662-7482, Vols. 121-126, pp 1191-1195

doi:10.4028/www.scientific.net/AMM.121-126.1191

© 2012 The Author(s). Published by Trans Tech Publications Ltd, Switzerland.

A Deadlock Prevention Using Adjacency Matrix on Dining Philosophers
Problem

Jinsong Zhan?, Yongning Guo® and Chenglian Liu®
Department of Mathematics and Computer Science,
Fuqing Branch of Fujian Normal University, Fuging 350300 China
%iszhan115@hotmail.com, "guoyn@163.com, °chenglian.liu@gmail.com

* Corresponding Author: Mr. Liu is with Department of Mathematics and Computer Science, Fuging
Branch of Fujian Normal University, China.

Keywords: Dining Philosophers Problem, Prevent Deadlock, Resource
Consistency

Abstract. In computer science, the dining philosopher’s problem is ple of a
common computing problem in concurrency. It is a classic multi-pro izatighproblem. In
this paper, we proposed a mathematical model which it express j 1x to show the
deadlock occurs, and how resolve it.

1. Introduction

In 1965, Dijkstra [1] set an examination question on a s ronizatiol) problem where five computers

Tony Hoare as the dining philosopher’s probld . eoretical explanation of deadlock
es a different fork as a first priority and
then looks for another. Zhan and Guo [4] gave as &
on dining philosopher’s problem. Hg ed a mathematical model which it express by
adjacency matrix, and then re
philosopher problem, and disc grion with solution. The section 3 gives an algorithm

be drawing in final section.

The dining philog#pher ummarized as five silent philosophers sitting at a circular table
doing one of tL/&@AIngy” Mtige or thinking. While eating, they are not thinking, and while thinking,

express as follow:
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While

i—j#+1l (mod5), — a;; =0. 3)
While
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then the philosopher could be dining. The diagram draws in figure 1.

e occurrence of deadlock. Java
language-level support multithreading, the prog e Java multithreading deadlock on the
dining philosophers’ problem and its prevention 1des a good simulation and verification.

B. Prevent Deadlock
When the adjacency matrix A

01000
0 0

the following two cases, then a deadlock occurs.

(6)

Ay £ (7

We therefore have to destroy the above to occur.

3. THE ALGORITHM DESCRIPTION USING JAVA

There are many variety solutions to dining philosophers problem of deadlock preventions, one of
them is to provide the philosopher are available only in the case of two chopsticks to pick up the
chopsticks. The essence of this algorithm produces a necessary condition for deadlock destruction of
part of resource allocation criteria.
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A. Algorithm and Pseudo Code

We improved the algorithms to improve the algorithm described below:

semahore chopstick[0]=chopstick[ 1 ][=chopstick|[2]=chopstick[3]=chopstick[4]=1;

semaphore mutex=1;

boolean chop[0]=chop[1]=chop[2]=chop[3]=chop[4]=true;

Philosopher i:

while(true)

{thinking;
while(!test(i)){Waiting}; //If the test is not passed, in a wait state until the test.//
P(chopstick[i]);

P(chopstick[(i+1)%5]);

Dining;

V(chopstick[i]);

V(chopstick[(i+1)]);

chop[i]=chop[(i+1)%5]=true; //Chopsticks can be used to set t
Announcing; //Notice from the wait state into the test state./,

boolean test(int 1)

{P(mutex); //Common semaphore for mutual exclusion t
if(chop[i]&&chop[(i+1)%5])
{chop[i]=chop[(i+1)%5]=false; //Setting these two
return true;}
else
{return false; }
V(mutex); }

Our test algorithm design a proces process, the thread can enter the food process.
Otherwise, the thread enters a w, ¢ test process, the philosopher is not available
around the chopsticks set to s Wjacent philosophers through the test process. This
fact indicates that the p two chopsticks have been assigned to him, that is,

class Philoso extends Thread {private int i;
private Random rand=new Random();
private Chopstick leftChopstick,
rightChopstick;
private static int ponder=10;
private static volatile boolean[]
flag={true,true,true,true,true}; //ensure volatile types consistency in memory//
public Philosopher(int i,Chopstick left,Chopstick right)
{ this.i=i;
this.leftChopstick=left;
this.rightChopstick=right;
start();
}
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public String toString()
{return "philosopher"+i;}
public static synchronized
boolean test(int i) //testing and setting//
{ if(flag[i]&&flag[(i+1)%5]) {flag[i]=flag[(i+1)%5]=false; return true; }
return false;
}
public static synchronized void
testAndWait(int 1)
{
while(!test(i))
{try{
Philosopher.class.wait();  //waiting//
} catch(InterruptedException e) {}
}
}

public static void release(int 1)
{ flag[i]=flag[(i+1)%5]=true;
synchronized(Philosopher.class)
{ Philosopher.class.notifyAll(); //announcing//
}

}
public void think()

{System.out.println(this+"thinking");
try {Thread.sleep(rand.nextInt(ponder));}
catch(InterruptedException e){}
}
public void eat()
{int n=rand.nextInt(100);
if(n%2==0){
synchronized(leftChopstick)
{ System.out.println(this+"take"+ leftChopstick+",R8
synchronized(rightChopstick)
{ System.out.println(this+"take"

}

else
{synchronized(rightChopst
{ System.out.println i ick+" ready to take"+leftChopstick);

public class MyPhilo8
{ public static void main(String[] args)
{ Chopstick[] chop=new Chopstick[5];
for(int i=0;i<5;i++)
{ chop[i]=new Chopstick(i); }

Philosopher[] philo=new Philosopher[5];

for(int i=0;i<5;i++)

{ philo[i]=new Philosopher(i,chopl[i],chop[(i+1)%5]); }
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Compiling and running the program in memory, observed that the deadlock will not occur. The
philosopher could not adjacent to eat while in the process.

4. Conclusions

The pre-allocation method will cause all resource lower usability. We proposed a solution where it
has high efficiency for the system performance and usability in resource. In the same time, we
recalculate the bound range between upper and lower to increase resource usability. Even thought it’s
a simple and tiny model, but it has still an interesting and valuable issue to multi thread/process topic
for computer programming.
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