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Week assignment IN3030/IN4330 - v2025
 Eric Jul after a presentation by Arne Maus

At the group lessons, the tutors will help with parallel programming in Java. These weekly assignments are for practicing creating simple Java programs with threads. They are not compulsory, BUT it will be easier to create Bond 1 if you do.

1.  Hello to the world
The first thing everyone should do is create a program that generates as many threads k (in addition to the main thread) as there are cores on the machine you are sitting on.  Each thread should have a local variable 'ind' (ind = 0,1,...,numberofthreads-1). 

In the 'run' method, place this statement first: 

a) System.out.println("Thread no: " + ind+" says hello"); 

and then the following two statements in a try{..} catch block:

b) try {  Thread.sleep(1000); 
             System.out.println("Thread no: " + ind+" says hello after waiting one second") ;
    } catch (Exception e) { return;}

Run the program several times - both a) and b) - and check that the sentences are in the 'correct' order each time. Is the printout mixed? 


2. Find the maximum value in an array
We will now parallelize the problem of finding the largest element in an integer array a[] of length n - and write: 'int findMax(int a[]) {..}; 

The array we will first create such an array with random content with the Random class in the package: java.util where the method nextInt(n) is used to draw the elements in a[]

 Below we will test this for n = 100, 1000, ..., 10 million. 

a) First, create a sequential solution and time it with System.nanoTime() in nanoseconds and print the time in milliseconds. Divide the nanoseconds by 1000000.0 to get milliseconds as a double variable. Create a table of the results. 

b) Parallel solution: 
We will then look at two ways to parallelize this problem where we have k threads: 

b.1 First, divide the array so that thread 0 gets the first n/k elements, thread 1 has the next n/k elements,.. etc., and the last thread gets the rest of the array

b.2 Next, we divide the array a[] so that thread 0 tests element: 0, k, 2k, 3k,..etc. Thread 1 tests element no. 1, k+1, 2k+1, .... Thread 2 tests element 2, k+2, 2k+2,... Remember to test so that you do not go beyond the end of the array.

We see that in both cases the threads should update a common variable called e.g. globalMax. Here you can test two strategies:
b.3 Use a synchronized method that all threads call for each element they have and that updates globalMax if the new element is greater than the old value of globalMax. 

b.4 Let all the threads each have their own variable localMax that they use to find the max in their part of the array, Finally, each thread then calls only once on a synchronized method (same for setting golbalMax in b.3) which then finds out which of the threads' local max was greater.
Make a small report on the time spent with the 4 possible variants of the algorithm + the time spent on the sequential algorithm where you also calculate the speedup S. Also write if it seems possible to get S >1 for any of these four alternatives. Comment on why some of the algorithms may be particularly fast or particularly slow. 

3) If time: Solve the problem of creating a parallel version of the sum of the elements of an 

   
using the same template as task 2. Create a small report with the driving times. Do you draw the same conclusions as for the FinnMax problem?
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