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/*-----------------------------------------------------------------------------+
| File   : errorcode_ass.cpp                                                 |
| purpose:                                                                   |
|   This program targets on finding the maxmim code size. User input the       |
| codewordsize and minimum hamming distance. The program will perform        |
|   exhaustive search to find all the codewords that have minimum Hamming      |
|   distance. The processing time may quite long. ie, this program are not     |
|   for the general user.                                                      |
|   Output :  1) Maximum code size                                             |
|             2) the minimum codewords                                         |
|                                                                              |
|   Dillian 23/7/04                                                            |
|_____________________________________________________________________________*/
#include <iostream.h>
#include "Math.h"

int minDistance; //minimum hamming distance
int codewordSize; //codeword size
int candidate[65536]; //codeword in 10-base digit form
int memberCount[65536]; //candidate[?] as the first round member

//how many member of that code
bool isPass[65536]; //indidate this candidate is pass or not
bool bits_cand[65536][16]; //candidate in 8-bits form

//participate candidate have a new chance
void reset(void)
{

int i;
for(i=0;i<pow(2,codewordSize);i++)
{

isPass[i]=true;
}

}

//initialization
void init(void)
{

int i,j;
int l;
int a=0;

//extract parameter
cout << "Codeword size (3-16bits) ? : ";
cin>>codewordSize;
cout << "Minimum Hamming distance ? : ";
cin >> minDistance;

//decleare all the candidate
for(i=0;i<65536;i++)
{

candidate[i] = i;
isPass[i] = false;
memberCount[i]=0;

}

//all is false, only the participate candidate
for(i=0;i<pow(2,codewordSize);i++)
{

isPass[i] = true;
}

//integer to binary
for(j=0;j<pow(2,codewordSize);j++)
{

a = candidate[j];
for(i=codewordSize-1;i>=0;i--)
{

l=a%2; //modules
a=a/2;
if(l)

bits_cand[j][i]=true;
else

bits_cand[j][i]=false;
}

}
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}

//print the date to screen
void print2Screen(void)
{

int i,j;

for(j=0;j<pow(2,codewordSize);j++)
{

if(isPass[j]==true)
{

cout<<"\n " <<j <<" ";
for(i=0;i<codewordSize;i++)
{

if(bits_cand[j][i]==true)
cout<<"1";

else
cout<<"0";

}
}

}
}

/*

Determine which candidate will reject, the routine will compare all the
candidates with the reference cand. If the min hamming distance cannot
fullfill, that candidate will be rejected. Of course, the reference, cand
itself will not rejected.

*/
void checkReject(int cand)
{

int d,i,j;
for(j=0;j<pow(2,codewordSize);j++)
{

//find the codeword distance
d = 0;
for(i=0;i<codewordSize;i++)
{

if (!(bits_cand[cand][i]==bits_cand[j][i]))
d++;

}

//others need to verify satisfy the min hamming distance or not
if (d < minDistance)

isPass[j] = false;
}
//itself must be true, so need to add itself to table
isPass[cand] = true;

}

/*
This rountine will find all the winner with a give assigned winner

*/
void playGameWithAssignedWinnerNo1(int winnerNo1)
{

int m,cand;

/*ROUND 1*/
cand = winnerNo1;
checkReject(cand);

/*ROUND 2..ROUND3..ROUND4.....*/ //That part search from 0, for 
m = 0; //finding the second ref
while (m < pow(2,codewordSize))
{

//find the second true candidate
while ((isPass[m] == false) && (m < pow(2,codewordSize)))
{

m++;
}

//execute rejection, when we have second ref candidate
if (m < pow(2,codewordSize))
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{
if (isPass[m] = true)
{

cand = candidate[m];
checkReject(cand);

}
}
//next
m = m + 1;

}
}

/*
Main program to find the maximum code size and the minimum codeword.

*/
int main()
{

int i,m,maxMemberCount;

//Title
cout << "Error detecting code base on the principle of minimum Hamming distance" <<endl;
cout << "*Assistance program"<<endl;

while(1)
{

init();
maxMemberCount=0;

//start calculation
for(m=0;m<pow(2,codewordSize);m++)
{

//all candidates must have one time to be the winner no.1 and therefore
//will not miss to find the maximum number of codewords  
//playGameWithAssignedWinnerNo1 (candidate[m]);
playGameWithAssignedWinnerNo1 (m);

//count the number of member of one code
for(i=0;i<pow(2,codewordSize);i++)
{

if (isPass[i] == true)
memberCount[m] = memberCount[m] + 1;

}
//max member size
if(memberCount[m]>maxMemberCount)

maxMemberCount = memberCount[m];

//Final OUTPUT
// if(memberCount[m]>16)
// cout<<"\nround : " <<m<<"  member size : " <<memberCount[m];
// print2Screen();           

reset();
}

cout<<"\nComplete" <<endl;

/*OUTPUT*/
//max member size, and min codeword
cout<<"codeword size :  " <<codewordSize <<" Min distance : " <<minDistance<<endl;
cout<<"MaxMember size  : " <<maxMemberCount;
for(i=0;i<pow(2,codewordSize);i++)
{

if(memberCount[i]==maxMemberCount)
{

cout<<" Min codeword : " <<i<<endl;
i=pow(2,codewordSize);

}
}

// cout<<"Press any key to close the program"
// cin>>input;

}
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return 0;
}
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