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Abstract

This research presented how to use a multi-thread programming technique to improve the performance of a
program written by Windows Presentation Foundation (WPF). The Computer Assisted Instruction (CAl) software,
named GAMEZ24, was selected to use as a case study. This study composed of two main parts. The first part
was about design and modification of the program structure upon the Object Oriented Programing (OOP)
approach. The second part was about coding the program using the multi-thread technique which the number
of threads were based on the calculated Catalan number. The result showed that the multi-thread programming
technique increased the performance of the program 44%-88% compared to the single-thread technique. In
addition, it has been found that the number of cores in the CPU also increase the performance of multithreaded
program proportionally.
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void RecursivePermute(string prefix, string
rest)

{

if (rest is empty)

{

Display the prefix string.

}

else

{

For each character in rest

{

Add the character to the end of prefix.

Remove character from rest.

Use recursion to generate permutations with
the updated values for prefix and rest.

}

b}
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class Permute

{

public ArrayList Alllist;

public Permute()

{

Alllist = new ArrayList();

}

public void setperm(string s)

{
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Clear();
RecursivePermute(“”, s);

}

Private void RecursivePermute (string prefix,
string rest)

{

if (rest=="")

{

Alllist. Add(prefix);

}

else

{

for (inti=0; i < rest.Length; i++)

{

string newPrefix = prefix + rest[i];

string newRest = rest.Substring(0, i)+rest.
Substring(i + 1); RecursivePermute(newPrefix,
newRest);

11}

public void Clear()

{

Alllist.Clear();

1}
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private char[] ops = { ‘+', ", ™*", /' };

foreach (object s in Perms.Alllist)

{

string expTerm = *;

for (inti=0;i<4;i++)

for (intj=0;j<4;j++)

for (intk = 0; k < 4; k++)

{

/I Create an expression by replacing the
place holder the n’th

/I member Of terms with the numbers from
the permutation list and

/I operators from the character array ops.
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expTerm = string.Format(terms[n], s[0], s[1],
s[2], s[3], opslil, opsl[j], ops[kI);
/I Evaluate the expression here

I8
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