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1. Data structure

i

typedef struct sArray{

int low, mid, high;
} Array;

At first, we define an Array structure, which contains the information of

subarray in which it begins and ends, and it would be used at the merge sort later.

2. Main function

char* argv

, &arrl[arr size], &buff size) ==




arr0.high y ze - 1;
arr0.mid = ( ‘0.low + arr0.high) /
arrl.lo :
arrl. 1 = arr0.mid;
(arrl.low + arrl.high) /

[
~eadl, NULL, merge sortl, &arrl);
pthread o (&thread2 : ort2, &arr2);

pthread joi 1, NULL) ;

pthread join(thr 2, NULL) ;

pthread e d3, NULL, merge thread, &arr0):;
pthres (thread3, NULL) ;

printf

ﬁor

}

In the main function, we first read the input data by using sscanf function, and
then we create three threads, two for merging two parts of the array and the rest
one for linking the two subarrays together.

We initially create the first two threads, and then the third thread later. With
the use of pthread_join function, we could ensure that the third thread would

execute only after the first two thread are done.

3. The first two threads
d* arr data)
Array* a = arr data;
ow < a->high) {
t (a->low, a->mid) ;

ort (a->mid + 1, a->high);
(a->low, a->high, a->mid);

pthread exit (NULL) ;




In the first thread, we call the merge sort algorithm to sort the subarray
respectively by the subarray information we defined before. The second thread

works the same way as the first thread.

4. The last thread

id*¥ merge thread(void* arr data)

Array* a = arr data;
merge (a->low, a->high, a->mid);

pthread exit (NULL) ;

In the last thread, the two subarrays would be merged together by using the
merge function. And this thread would run only after the previous two threads are

done.

5. Merge sort algorithm
d mergesort(int low, int high)
int mid;

if (low < high) {
5 mid = (low + high) / 2;:

mergesort (low, mid) ;
yort (mid + 1, high);
e(low, high, mid):




d merge(int low, int high, int mid)

int h = low;

int i low;

int j = mid + 1;

int k;

int* b = (int*)malloc(sizeof (int) * 10C

while (h <= mid && j <= high) {
E if (arr[h] < arr[jl) {
5 b[i] = arr[h];
h++;

:ls. {
b[i]
g4+

i; k <= high; k++) {
arr[k];

(k = h; k <= mid; k++) {
b[i] = arr[k]:;
i++;

low; k <= high; k++) arr[k] = b[k]:

In the merge sort algorithm, we use the divide-and-conquer method to separate
the array into small pieces, and then merge them with the merge function. After the

recursion calls go to the end, the whole array would be well sorted.

6. Results
1.204014e-03 seconds

1.781607e-02 seconds
1.514181e-02 seconds

3.0827916e-04 seconds
7.746935e-03 seconds

Run at ubuntu
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