

Section 1:

Why we use threads?

Threads are used because some programs reach their best performance only expressed as several threads that communicate together, rather than a single flow of instructions. By using multiple threads, several jobs in the same process can execute in parallel independent of each other. So I/O or Busy waiting of a job does not affect another one. By this way CPU is utilized maximally. Also on a multiprocessor system, threads can run in parallel on several processors, allowing a single program to divide its work between different processor. Such programs run faster than a single-thread program which can exploits only a CPU at a time.

Importance of Synchronization
Avoiding confliction among threads is very important. This is avoided by synchronization. Threads may share the same resources. In such situations they must be synchronized properly to prevent data conflicting update of data among threads. The access to shared data and the shared resources must be controlled to avoid confliction. Some thread may have to wait another to update data or access resources. Otherwise data may be updated in such  a way that some other thread is influenced by this. Or resources may be accessed in the wrong context. So, synchronization is a must between threads and it is very important.
Relationship with the operating System

The operating system is responsible for alternating between the threads, and providing access to and protection for shared resources. The operating system needs to provide means to access and protect shared resources to prevent race conditions from occurring. If a race condition occurs, the proper operation of the individual threads cannot be assured. In order to provide for access to the shared variables, the operating system may use semaphores or locks and condition variables. 

Why they are suitable for divide&conquer type of problems

In divide&conquer type problems a problem is partitioned into sub-parts which may also be partitioned into sub-parts and so on. Then the little solved parts are connected to solve bigger sub-parts and finally the general problem is solved. In divide&conquer technique sub-parts of the same level are not dependent among each other. So, this makes it suitable to use threads in solving divide&conquer type problems. Each thread may represent a sub-part to do the job of that sub-part. Since sub-parts of the same level are independent, the threads that represent them can work at the same time without any problem. Then, the threads of the upper-level work in parallel using the sub-parts below them. By using threads in such a manner divide&conquer type problems become more understandable and easier to implement.
What is Concurrent Programming

In a concurrent program, several streams of operations may execute concurrently. Each stream of operations executes as it would in a sequential program except for the fact that streams can communicate and interfere with one another. The operations for each stream are strictly ordered. Creating programs that behave in such a way is called concurrent programming. Concurrent programming is heavily used in real-time applications to respond several actions in real-time. Also, concurrent programming is important in parallel-processor systems. It gives a great performance improvement hence each processor executes in parallel, sharing different parts of a concurrent program which is impossible for a sequential program.
Relationship with Operating Systems

Concurrent programs are by nature large and complex and may produce vast quantities of data. Instead of a single thread of execution, concurrent programs have multiple threads of execution which communicate with each other, compete for shared resources, periodically synchronize, and may be dynamically created and destroyed. So, relationship of threads with the operating system gives an outline for us about the relationship of concurrent programming with the operating system. We had mentioned relationship of threads with the operating system before in the related topic.
Usage of threads in Concurrent Programming

We had defined concurrent programs as several stream of operations running concurrently where each stream of operations execute sequentially independent of others except the fact that they may communicate and interfere with each other. Using threads is one way to define such streams of operations. Each thread executes in same address space, may share access to the same code and (global) data but each has separate execution stack. Their advantage is smaller creation and context-switch time compared to processes and Ease to write programs that use asynchronous I/O or communication. Communication can be done by shared data structures or message passing. So, threads can exploit fine-grain concurrency. 
Section 2:

Usage Of the Program

The program takes the matrix dimensions from a file named  "input.txt" with the help of the function  Read_From_File(). The first line of the file will contain the number of matrices. And each other line will contain the row and coloumn number of the matrices.

Assuming we have 6 matrices with the dimensions  30x35   35x15  15x5  5x10  10x20  20x25 our file will be :

input.txt

-----------

6

30 35

35 15

15 5

5 10

10 20

20 25

-----------

Thread Creation and Syncronization

For each entry in a subdiagonal a thread is created by using CreateThread() function. A thread simply computes the matrix entry (i,j).Threads use the function "myfunc()"  as their entry point.

The function "myfunc()" takes a structure parameter which contains the row and colomn to be computed.

This function uses the formula  " C(j,k) = min {C(j,i) + C(i+1,k) + rjcick}; j£ i £ k-1 " to compute the matrix entry (i,j).

"WaitForMultipleObjects() " function is used to syncronize the threads of different levels. To create the threads of the new  level we must wait for the lower one to finish because we will use it in our new calculations.

While printing information about a thread sometimes the output of different threads can mix. To prevent this we force each thread to enter “Critical Section” until output is written to standart output. To force a thread to enter “Critical Secttion” we used the function “EnterCriticalSection()” and in order to end this sction we used “LeaveCriticalSection()” function.

Also we used the Sleep(50) function in myfunc() in order to force each thread to consume some time. Normally the computation needed are not time consuming. Then when a thread created it finishes its job immediately. Even it finishes before the creation of a new thread. This makes no dirrefence from sequential programming. In order to see the concurrency we used the Sleep(50) function.

Variables and Function Definitions

int **matrix

:  
The matrix we use to keep the store the 




values calculated by threads

int NumberDimMatrix
:     
Number of matrices to be multiplied

struct Dim *RealDims
:
Keeps the matrix dimensions taken from 




the file “input.txt”

void print()

:
Prints the entries of the matrix

void Read_From_File()
:  
Reads the matrix dimensions from file 




 
“input.txt”

struct Dim *ThreadInp
:
Keeps the values which will be sent to 





CreateThread() as argument    

HANDLE *threadHandle:
Saves the HANDLES which will be given to 




WaitForMultipleObjects() as argument

DWORD WINAPI myfunc() :
Is called by Threads and computes the matrix 




entries


HARDCOPY-HW2.CPP

#include<windows.h>

#include<iostream.h>

#include<stdlib.h>

#include <fstream.h>

#define INF    100000

//Global variables to keep matrix

int matrix[20][20];

int NumberDimMatrix;

//Structure to keep matrix dmensions

struct Dim {


int rowNum;


int colNum;

};

struct Dim *RealDims;

CRITICAL_SECTION cs;

//matrix print function 

void print() {


for(int dr=0;dr<NumberDimMatrix;dr++) {



for(int st=0;st <NumberDimMatrix;st++)




cout << matrix[dr][st] << ' ';



cout << endl;


}

}

void Read_From_File()

{


ifstream f("input.txt");


f>> NumberDimMatrix;


RealDims = new Dim[NumberDimMatrix];


for(int ind=0;ind<NumberDimMatrix;ind++) {



f >> RealDims[ind].rowNum;



f >> RealDims[ind].colNum;


}


f.close();

}

int main() {


DWORD WINAPI myfunc(LPVOID);

//asagida hic degistirmedim


DWORD targetThreadID = 0;

//Take the dimensions of the matrixes

//Create the array


InitializeCriticalSection(&cs);


Read_From_File();

//threadlere gonderilecek degerleri tutuyor


struct Dim *ThreadInp = new Dim[NumberDimMatrix];


HANDLE *threadHandle = new HANDLE[NumberDimMatrix];

//initialize the diagonal (i,i) = 0


for(int idex=0;idex<NumberDimMatrix;idex++)



matrix[idex][idex] = 0;


for(int el=1;el<NumberDimMatrix;el++) {



for(int i=0;i < NumberDimMatrix-el;i++) {




int j=i+el;




matrix[i][j] = INF;




ThreadInp[i].rowNum = i;




ThreadInp[i].colNum = j;




threadHandle[i] = CreateThread(NULL,0,myfunc,&ThreadInp[i],0,&targetThreadID);




matrix[j][i] = targetThreadID;



}



WaitForMultipleObjects(NumberDimMatrix-el,threadHandle,true,INFINITE);



cout << endl<< "Finished computing the entries of the matrix with column-row difference = " << el << endl << endl;


}


cout << endl <<  "The Optimal Solution is : "<< matrix[0][NumberDimMatrix-1] << endl;


return 0;

}

DWORD WINAPI myfunc(LPVOID threadno) {


SYSTEMTIME now,finish;


GetSystemTime(&now);

//we will find this matix entry;


struct Dim ComputeMatrixEntry;


ComputeMatrixEntry = *(struct Dim *)threadno;


int i = ComputeMatrixEntry.rowNum;


int j = ComputeMatrixEntry.colNum;


EnterCriticalSection(&cs);


cout << "Executing threadID=" << matrix[j][i] <<" to compute C("<< i+1 << "," << j+1 <<") ";


cout << "CreationTime=" << now.wHour << ":" << now.wMinute << ":" << now.wSecond <<":"<<now.wMilliseconds << endl;


LeaveCriticalSection(&cs);


for(int k=i;k<j;k++) {



int q = matrix[i][k] + matrix[k+1][j] + RealDims[i].rowNum * RealDims[k].colNum * RealDims[j].colNum;



if(q<matrix[i][j])




matrix[i][j]=q;


}


//for(int q=0;q<999999;q++);


Sleep(50);


GetSystemTime(&finish);


int differ = finish.wMilliseconds - now.wMilliseconds;


differ=differ<0?differ+1000:differ;


EnterCriticalSection(&cs);


cout << "Exiting threadID=" << matrix[j][i] << " computed C("<< i+1 << "," << j+1 <<")=" << matrix[i][j];


cout << " LifeTime=" << differ << " msec" << endl;


LeaveCriticalSection(&cs);



return 0;

}

Test Cases

Lower-Bound Case – 3 Matrices

Matrices (  20x5   5x10  10x5

Output :

Executing threadID=1876 to compute C(1,2) CreationTime=20:40:50:254

Executing threadID=1864 to compute C(2,3) CreationTime=20:40:50:254

Exiting threadID=1876 computed C(1,2)=1000 LifeTime=50 msec

Exiting threadID=1864 computed C(2,3)=250 LifeTime=50 msec

Finished computing the entries of the matrix with column-row difference = 1

Executing threadID=1856 to compute C(1,3) CreationTime=20:40:50:304

Exiting threadID=1856 computed C(1,3)=750 LifeTime=50 msec

Finished computing the entries of the matrix with column-row difference = 2

The Optimal Solution is : 750

Upper-Bound Case – 15 Matrices

Matrices (  2x3  3x4  4x5  5x1 1x2  2x1  1x10  10x12  12x5  5x20 20x15  

                    15x1 1x4  4x2  2x2

Executing threadID=1056 to compute C(1,2) CreationTime=20:36:16:330

Executing threadID=1844 to compute C(2,3) CreationTime=20:36:16:330

Executing threadID=1840 to compute C(3,4) CreationTime=20:36:16:330

Executing threadID=1836 to compute C(4,5) CreationTime=20:36:16:330

Executing threadID=1832 to compute C(5,6) CreationTime=20:36:16:330

Executing threadID=1828 to compute C(6,7) CreationTime=20:36:16:330

Executing threadID=1824 to compute C(7,8) CreationTime=20:36:16:330

Executing threadID=1820 to compute C(8,9) CreationTime=20:36:16:330

Executing threadID=1816 to compute C(9,10) CreationTime=20:36:16:330

Executing threadID=1812 to compute C(10,11) CreationTime=20:36:16:330

Executing threadID=1808 to compute C(11,12) CreationTime=20:36:16:330

Executing threadID=1804 to compute C(12,13) CreationTime=20:36:16:330

Executing threadID=1800 to compute C(13,14) CreationTime=20:36:16:330

Executing threadID=1796 to compute C(14,15) CreationTime=20:36:16:330

Exiting threadID=1056 computed C(1,2)=24 LifeTime=50 msec

Exiting threadID=1844 computed C(2,3)=60 LifeTime=50 msec

Exiting threadID=1840 computed C(3,4)=20 LifeTime=50 msec

Exiting threadID=1836 computed C(4,5)=10 LifeTime=50 msec

Exiting threadID=1832 computed C(5,6)=2 LifeTime=50 msec

Exiting threadID=1828 computed C(6,7)=20 LifeTime=50 msec

Exiting threadID=1824 computed C(7,8)=120 LifeTime=50 msec

Exiting threadID=1820 computed C(8,9)=600 LifeTime=50 msec

Exiting threadID=1816 computed C(9,10)=1200 LifeTime=50 msec

Exiting threadID=1812 computed C(10,11)=1500 LifeTime=50 msec

Exiting threadID=1808 computed C(11,12)=300 LifeTime=50 msec

Exiting threadID=1804 computed C(12,13)=60 LifeTime=50 msec

Exiting threadID=1800 computed C(13,14)=8 LifeTime=50 msec

Exiting threadID=1796 computed C(14,15)=16 LifeTime=50 msec

Finished computing the entries of the matrix with column-row difference = 1

Executing threadID=1792 to compute C(1,3) CreationTime=20:36:16:380

Executing threadID=1788 to compute C(2,4) CreationTime=20:36:16:380

Executing threadID=1784 to compute C(3,5) CreationTime=20:36:16:380

Executing threadID=1780 to compute C(4,6) CreationTime=20:36:16:380

Executing threadID=1776 to compute C(5,7) CreationTime=20:36:16:380

Executing threadID=1772 to compute C(6,8) CreationTime=20:36:16:380

Executing threadID=1768 to compute C(7,9) CreationTime=20:36:16:380

Executing threadID=1764 to compute C(8,10) CreationTime=20:36:16:380

Executing threadID=1760 to compute C(9,11) CreationTime=20:36:16:380

Executing threadID=1756 to compute C(10,12) CreationTime=20:36:16:380

Executing threadID=1752 to compute C(11,13) CreationTime=20:36:16:380

Executing threadID=1748 to compute C(12,14) CreationTime=20:36:16:380

Executing threadID=1744 to compute C(13,15) CreationTime=20:36:16:380

Exiting threadID=1792 computed C(1,3)=64 LifeTime=50 msec

Exiting threadID=1788 computed C(2,4)=32 LifeTime=50 msec

Exiting threadID=1784 computed C(3,5)=28 LifeTime=50 msec

Exiting threadID=1780 computed C(4,6)=7 LifeTime=50 msec

Exiting threadID=1776 computed C(5,7)=12 LifeTime=50 msec

Exiting threadID=1772 computed C(6,8)=144 LifeTime=50 msec

Exiting threadID=1768 computed C(7,9)=180 LifeTime=50 msec

Exiting threadID=1764 computed C(8,10)=1600 LifeTime=50 msec

Exiting threadID=1760 computed C(9,11)=2400 LifeTime=50 msec

Exiting threadID=1756 computed C(10,12)=400 LifeTime=50 msec

Exiting threadID=1752 computed C(11,13)=380 LifeTime=50 msec

Exiting threadID=1748 computed C(12,14)=38 LifeTime=50 msec

Exiting threadID=1744 computed C(13,15)=12 LifeTime=50 msec

Finished computing the entries of the matrix with column-row difference = 2

Executing threadID=1740 to compute C(1,4) CreationTime=20:36:16:430

Executing threadID=1736 to compute C(2,5) CreationTime=20:36:16:430

Executing threadID=1732 to compute C(3,6) CreationTime=20:36:16:430

Executing threadID=1728 to compute C(4,7) CreationTime=20:36:16:430

Executing threadID=1724 to compute C(5,8) CreationTime=20:36:16:430

Executing threadID=1720 to compute C(6,9) CreationTime=20:36:16:430

Executing threadID=1716 to compute C(7,10) CreationTime=20:36:16:430

Executing threadID=1712 to compute C(8,11) CreationTime=20:36:16:430

Executing threadID=1708 to compute C(9,12) CreationTime=20:36:16:430

Executing threadID=1704 to compute C(10,13) CreationTime=20:36:16:430

Executing threadID=1700 to compute C(11,14) CreationTime=20:36:16:430

Executing threadID=1696 to compute C(12,15) CreationTime=20:36:16:430

Exiting threadID=1740 computed C(1,4)=38 LifeTime=50 msec

Exiting threadID=1736 computed C(2,5)=38 LifeTime=50 msec

Exiting threadID=1732 computed C(3,6)=26 LifeTime=50 msec

Exiting threadID=1728 computed C(4,7)=57 LifeTime=50 msec

Exiting threadID=1724 computed C(5,8)=132 LifeTime=50 msec

Exiting threadID=1720 computed C(6,9)=190 LifeTime=50 msec

Exiting threadID=1716 computed C(7,10)=280 LifeTime=50 msec

Exiting threadID=1712 computed C(8,11)=2850 LifeTime=50 msec

Exiting threadID=1708 computed C(9,12)=460 LifeTime=50 msec

Exiting threadID=1704 computed C(10,13)=420 LifeTime=50 msec

Exiting threadID=1700 computed C(11,14)=348 LifeTime=50 msec

Exiting threadID=1696 computed C(12,15)=42 LifeTime=50 msec

Finished computing the entries of the matrix with column-row difference = 3

Executing threadID=1692 to compute C(1,5) CreationTime=20:36:16:480

Executing threadID=1688 to compute C(2,6) CreationTime=20:36:16:480

Executing threadID=1684 to compute C(3,7) CreationTime=20:36:16:480

Executing threadID=1680 to compute C(4,8) CreationTime=20:36:16:480

Executing threadID=1676 to compute C(5,9) CreationTime=20:36:16:480

Executing threadID=1672 to compute C(6,10) CreationTime=20:36:16:480

Executing threadID=1668 to compute C(7,11) CreationTime=20:36:16:480

Executing threadID=1664 to compute C(8,12) CreationTime=20:36:16:480

Executing threadID=1660 to compute C(9,13) CreationTime=20:36:16:480

Executing threadID=1656 to compute C(10,14) CreationTime=20:36:16:480

Executing threadID=1652 to compute C(11,15) CreationTime=20:36:16:480

Exiting threadID=1692 computed C(1,5)=42 LifeTime=50 msec

Exiting threadID=1688 computed C(2,6)=37 LifeTime=50 msec

Exiting threadID=1684 computed C(3,7)=66 LifeTime=50 msec

Exiting threadID=1680 computed C(4,8)=187 LifeTime=50 msec

Exiting threadID=1676 computed C(5,9)=187 LifeTime=50 msec

Exiting threadID=1672 computed C(6,10)=320 LifeTime=50 msec

Exiting threadID=1668 computed C(7,11)=580 LifeTime=50 msec

Exiting threadID=1664 computed C(8,12)=580 LifeTime=50 msec

Exiting threadID=1660 computed C(9,13)=508 LifeTime=50 msec

Exiting threadID=1656 computed C(10,14)=418 LifeTime=50 msec

Exiting threadID=1652 computed C(11,15)=352 LifeTime=50 msec

Finished computing the entries of the matrix with column-row difference = 4

Executing threadID=1648 to compute C(1,6) CreationTime=20:36:16:530

Executing threadID=1644 to compute C(2,7) CreationTime=20:36:16:530

Executing threadID=1640 to compute C(3,8) CreationTime=20:36:16:530

Executing threadID=1636 to compute C(4,9) CreationTime=20:36:16:530

Executing threadID=1632 to compute C(5,10) CreationTime=20:36:16:530

Executing threadID=1628 to compute C(6,11) CreationTime=20:36:16:530

Executing threadID=1624 to compute C(7,12) CreationTime=20:36:16:530

Executing threadID=1620 to compute C(8,13) CreationTime=20:36:16:530

Executing threadID=1616 to compute C(9,14) CreationTime=20:36:16:530

Executing threadID=1612 to compute C(10,15) CreationTime=20:36:16:530

Exiting threadID=1648 computed C(1,6)=42 LifeTime=50 msec

Exiting threadID=1644 computed C(2,7)=67 LifeTime=50 msec

Exiting threadID=1640 computed C(3,8)=194 LifeTime=50 msec

Exiting threadID=1636 computed C(4,9)=212 LifeTime=50 msec

Exiting threadID=1632 computed C(5,10)=287 LifeTime=50 msec

Exiting threadID=1628 computed C(6,11)=610 LifeTime=50 msec

Exiting threadID=1624 computed C(7,12)=585 LifeTime=50 msec

Exiting threadID=1620 computed C(8,13)=620 LifeTime=50 msec

Exiting threadID=1616 computed C(9,14)=492 LifeTime=50 msec

Exiting threadID=1612 computed C(10,15)=422 LifeTime=50 msec

Finished computing the entries of the matrix with column-row difference = 5

Executing threadID=1608 to compute C(1,7) CreationTime=20:36:16:580

Executing threadID=1604 to compute C(2,8) CreationTime=20:36:16:580

Executing threadID=1600 to compute C(3,9) CreationTime=20:36:16:580

Executing threadID=1596 to compute C(4,10) CreationTime=20:36:16:580

Executing threadID=1592 to compute C(5,11) CreationTime=20:36:16:580

Executing threadID=1588 to compute C(6,12) CreationTime=20:36:16:580

Executing threadID=1584 to compute C(7,13) CreationTime=20:36:16:580

Executing threadID=1580 to compute C(8,14) CreationTime=20:36:16:580

Executing threadID=1168 to compute C(9,15) CreationTime=20:36:16:580

Exiting threadID=1608 computed C(1,7)=62 LifeTime=50 msec

Exiting threadID=1604 computed C(2,8)=193 LifeTime=50 msec

Exiting threadID=1600 computed C(3,9)=226 LifeTime=50 msec

Exiting threadID=1596 computed C(4,10)=387 LifeTime=50 msec

Exiting threadID=1592 computed C(5,11)=587 LifeTime=50 msec

Exiting threadID=1588 computed C(6,12)=587 LifeTime=50 msec

Exiting threadID=1584 computed C(7,13)=589 LifeTime=50 msec

Exiting threadID=1580 computed C(8,14)=608 LifeTime=50 msec

Exiting threadID=1168 computed C(9,15)=496 LifeTime=50 msec

Finished computing the entries of the matrix with column-row difference = 6

Executing threadID=1564 to compute C(1,8) CreationTime=20:36:16:630

Executing threadID=1024 to compute C(2,9) CreationTime=20:36:16:630

Executing threadID=1536 to compute C(3,10) CreationTime=20:36:16:630

Executing threadID=1528 to compute C(4,11) CreationTime=20:36:16:630

Executing threadID=1464 to compute C(5,12) CreationTime=20:36:16:630

Executing threadID=1332 to compute C(6,13) CreationTime=20:36:16:630

Executing threadID=1364 to compute C(7,14) CreationTime=20:36:16:630

Executing threadID=1408 to compute C(8,15) CreationTime=20:36:16:630

Exiting threadID=1564 computed C(1,8)=186 LifeTime=50 msec

Exiting threadID=1024 computed C(2,9)=232 LifeTime=50 msec

Exiting threadID=1536 computed C(3,10)=386 LifeTime=50 msec

Exiting threadID=1528 computed C(4,11)=662 LifeTime=50 msec

Exiting threadID=1464 computed C(5,12)=588 LifeTime=50 msec

Exiting threadID=1332 computed C(6,13)=595 LifeTime=50 msec

Exiting threadID=1364 computed C(7,14)=595 LifeTime=50 msec

Exiting threadID=1408 computed C(8,15)=612 LifeTime=50 msec

Finished computing the entries of the matrix with column-row difference = 7

Executing threadID=404 to compute C(1,9) CreationTime=20:36:16:680

Executing threadID=1000 to compute C(2,10) CreationTime=20:36:16:680

Executing threadID=884 to compute C(3,11) CreationTime=20:36:16:680

Executing threadID=1316 to compute C(4,12) CreationTime=20:36:16:680

Executing threadID=1508 to compute C(5,13) CreationTime=20:36:16:680

Executing threadID=1452 to compute C(6,14) CreationTime=20:36:16:680

Executing threadID=1260 to compute C(7,15) CreationTime=20:36:16:680

Exiting threadID=404 computed C(1,9)=232 LifeTime=50 msec

Exiting threadID=1000 computed C(2,10)=377 LifeTime=50 msec

Exiting threadID=884 computed C(3,11)=666 LifeTime=50 msec

Exiting threadID=1316 computed C(4,12)=593 LifeTime=50 msec

Exiting threadID=1508 computed C(5,13)=592 LifeTime=50 msec

Exiting threadID=1452 computed C(6,14)=599 LifeTime=50 msec

Exiting threadID=1260 computed C(7,15)=599 LifeTime=50 msec

Finished computing the entries of the matrix with column-row difference = 8

Executing threadID=1476 to compute C(1,10) CreationTime=20:36:16:730

Executing threadID=1416 to compute C(2,11) CreationTime=20:36:16:730

Executing threadID=1552 to compute C(3,12) CreationTime=20:36:16:730

Executing threadID=1512 to compute C(4,13) CreationTime=20:36:16:730

Executing threadID=1052 to compute C(5,14) CreationTime=20:36:16:730

Executing threadID=1540 to compute C(6,15) CreationTime=20:36:16:730

Exiting threadID=1476 computed C(1,10)=362 LifeTime=51 msec

Exiting threadID=1416 computed C(2,11)=662 LifeTime=51 msec

Exiting threadID=1552 computed C(3,12)=612 LifeTime=51 msec

Exiting threadID=1512 computed C(4,13)=612 LifeTime=51 msec

Exiting threadID=1052 computed C(5,14)=598 LifeTime=51 msec

Exiting threadID=1540 computed C(6,15)=603 LifeTime=51 msec

Finished computing the entries of the matrix with column-row difference = 9

Executing threadID=1912 to compute C(1,11) CreationTime=20:36:16:781

Executing threadID=1916 to compute C(2,12) CreationTime=20:36:16:781

Executing threadID=1920 to compute C(3,13) CreationTime=20:36:16:781

Executing threadID=1924 to compute C(4,14) CreationTime=20:36:16:781

Executing threadID=1928 to compute C(5,15) CreationTime=20:36:16:781

Exiting threadID=1912 computed C(1,11)=652 LifeTime=50 msec

Exiting threadID=1916 computed C(2,12)=623 LifeTime=50 msec

Exiting threadID=1920 computed C(3,13)=628 LifeTime=50 msec

Exiting threadID=1924 computed C(4,14)=608 LifeTime=50 msec

Exiting threadID=1928 computed C(5,15)=602 LifeTime=50 msec

Finished computing the entries of the matrix with column-row difference = 10

Executing threadID=1932 to compute C(1,12) CreationTime=20:36:16:831

Executing threadID=1936 to compute C(2,13) CreationTime=20:36:16:831

Executing threadID=1940 to compute C(3,14) CreationTime=20:36:16:831

Executing threadID=1944 to compute C(4,15) CreationTime=20:36:16:831

Exiting threadID=1932 computed C(1,12)=628 LifeTime=50 msec

Exiting threadID=1936 computed C(2,13)=635 LifeTime=50 msec

Exiting threadID=1940 computed C(3,14)=626 LifeTime=50 msec

Exiting threadID=1944 computed C(4,15)=612 LifeTime=50 msec

Finished computing the entries of the matrix with column-row difference = 11

Executing threadID=1948 to compute C(1,13) CreationTime=20:36:16:881

Executing threadID=1952 to compute C(2,14) CreationTime=20:36:16:881

Executing threadID=1956 to compute C(3,15) CreationTime=20:36:16:881

Exiting threadID=1948 computed C(1,13)=636 LifeTime=50 msec

Exiting threadID=1952 computed C(2,14)=636 LifeTime=50 msec

Exiting threadID=1956 computed C(3,15)=630 LifeTime=50 msec

Finished computing the entries of the matrix with column-row difference = 12

Executing threadID=1960 to compute C(1,14) CreationTime=20:36:16:931

Executing threadID=1964 to compute C(2,15) CreationTime=20:36:16:931

Exiting threadID=1960 computed C(1,14)=640 LifeTime=50 msec

Exiting threadID=1964 computed C(2,15)=640 LifeTime=50 msec

Finished computing the entries of the matrix with column-row difference = 13

Executing threadID=1968 to compute C(1,15) CreationTime=20:36:16:981

Exiting threadID=1968 computed C(1,15)=644 LifeTime=50 msec

Finished computing the entries of the matrix with column-row difference = 14

The Optimal Solution is : 644

Example Given in Homework

Matrices (  5x3   3x1  1x4  4x6

Output :

Executing threadID=436 to compute C(1,2) CreationTime=20:42:27:644

Executing threadID=1500 to compute C(2,3) CreationTime=20:42:27:644

Executing threadID=0 to compute C(3,4) CreationTime=20:42:27:644

Exiting threadID=436 computed C(1,2)=15 LifeTime=50 msec

Exiting threadID=1500 computed C(2,3)=12 LifeTime=50 msec

Exiting threadID=1880 computed C(3,4)=24 LifeTime=50 msec

Finished computing the entries of the matrix with column-row difference = 1

Executing threadID=1968 to compute C(1,3) CreationTime=20:42:27:694

Executing threadID=1404 to compute C(2,4) CreationTime=20:42:27:694

Exiting threadID=1968 computed C(1,3)=35 LifeTime=50 msec

Exiting threadID=1404 computed C(2,4)=42 LifeTime=50 msec

Finished computing the entries of the matrix with column-row difference = 2

Executing threadID=1472 to compute C(1,4) CreationTime=20:42:27:744

Exiting threadID=1472 computed C(1,4)=69 LifeTime=50 msec

Finished computing the entries of the matrix with column-row difference = 3

The Optimal Solution is : 69

İdris Yıldız  (1250943    Sec:2)  


Mehmet Nuri Tike (1250810   Sec:2)
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