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| File : errorcode_ass. cpp |

| pur pose: |

| This programtargets on finding the maxm m code size. User input the |

| codewor dsi ze and ni ni mum hanmmi ng di stance. The programwi || perform

| exhaustive search to find all the codewords that have m ni num Hanm ng |

| di stance. The processing tinme may quite long. ie, this program are not |

| for the general user. |

| Cut put : 1) Maxi mum code si ze

| 2) the m ni mum codewor ds |

I I

| Dillian 23/7/04 |

I */

#i ncl ude <i ostream h>

#i ncl ude "Mat h. h"

int mnDi stance; // mi ni mum hamm ng di st ance

int codewordSi ze; // codeword si ze

int candi date[ 65536] ; // codeword in 10-base digit form

int menber Count [ 65536] ; //candi date[?] as the first round nenber
/I how many nmenber of that code

bool isPass[65536]; /lindidate this candi date i s pass or not

bool bits_cand[ 65536][16]; //candidate in 8-bits form

/'l participate candi date have a new chance
voi d reset (void)

{

}

int i;
for(i=0;i<pow(2, codewordSi ze);i ++)

i sPass[i]=true;

//initialization
void init(void)

{

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

/l extract paraneter

cout << "Codeword size (3-16bits) ? : ";
ci n>>codewor dSi ze;

cout << "M ni num Hamm ng di stance ? : ";
cin >> mnDi stance;

//decleare all the candi date
for(i=0;i<65536;i++)

candi date[i]

=i
i sPass[i] = fal se;
menber Count [i ] =0;
}
/lall is false, only the participate candi date

for(i=0;i<pow(2, codewordSi ze);i ++)
i sPass[i] = true

/linteger to binary

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

{

a = candidate[j];

for (i =codewordSi ze-1;i>=0;i--)
{
| =a%; / I modul es
a=al 2;

if(l)
bits_cand[j][i]=true
el se
bits_cand[j][i]=fal se;
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}

//print the date to screen
voi d print2Screen(void)

t
int i,j;
for(j=0;]j<pow(2, codewordSi ze);j ++)
{
if(isPass[j]==true)
cout<<"\n " <<gj <<" :
for(i=0;i<codewordSi ze; i ++)
if(bits_cand[j][i]==true)
cout <<"1";
el se
cout <<"0";
}
}
}
}
/*
Det erm ne which candidate will reject, the routine will conpare all the
candi dates with the reference cand. If the m n hamm ng di stance cannot
fullfill, that candidate will be rejected. O course, the reference, cand
itself will not rejected.
*/

voi d checkRej ect (i nt cand)

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

//find the codeword di stance
d = 0;
for(i=0;i<codewordSi ze; i ++)

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

}

//others need to verify satisfy the m n hanm ng di stance or not

if (d < mnDi stance)
i sPass[j] = fal se;

//litself nmust be true, so need to add itself to table
i sPass[cand] = true;

}
| *
y This rountine will find all the winner with a give assigned w nner
voi d pl ayGaneW t hAssi gnedW nner Nol (i nt wi nner Nol)
{ int mcand;
/*ROUND 1*/

cand = wi nner Nol;
checkRej ect (cand);

/ *ROUND 2. . ROUND3. . ROUNDM. . . .. */ |/ That part search fromO0, for
m= 0; //finding the second ref
while (m < pow 2, codewor dSi ze))

{

//find the second true candi date
while ((isPass[nm] == false) & (m < pow 2, codewordSi ze)))
{

m++;

}

// execute rejection, when we have second ref candi date
if (m< pow 2, codewordSi ze))
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153

154 if (isPass[m = true)

155 {

156 cand = candi date[n];

157 checkRej ect (cand) ;

158 }

159 }

160 / I next

161 m=m+ 1;

162 }

163 }

164

165 /*

166 Main programto find the maxi mum code size and the m ni nrum codewor d.
167 */

168 int main()

169 {

170 int i,m maxMenber Count ;

171

172 [ITitle

173 cout << "Error detecting code base on the principle of mninmmHanmm ng di stance" <<endl;
174 cout << "*Assistance prograni <<endl ;

175

176 whi | e(1)

177 {

178

179 init();

180 maxMenber Count =0;

181

182 //start cal cul ation

183 f or (n=0; mcpow( 2, codewor dSi ze) ; m++)

184 {

185 //all candidates nmust have one tine to be the winner no.1 and therefore
186 //will not miss to find the maxi mumnunber of codewords
187 /] pl ayGaneW t hAssi gnedW nner Nol (candi date[ m ) ;

188 pl ayGameW t hAssi gnedW nner No1 (n);

189

190 // count the number of nenber of one code

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

192 {

193 if (isPass[i] == true)

194 menber Count [n] = nmenberCount[n] + 1;

195

196 // max member size

197 i f (menber Count [ nj >maxMenber Count )

198 maxMenber Count = nmenber Count [ n;

199

200 /1 Final OUTPUT

201 /'l if(menber Count [ nj>16)

202 /1 cout<<"\nround : " <<nk<" nenber size : " <<menber Count[ni;
203 /1 print2Screen();

204

205 reset();

206 }

207

208

209 cout <<"\ nConpl et e" <<endl ;

210

211 [ * QUTPUT*/

212 // max nenber size, and m n codeword

213 cout <<"codeword size : " <<codewordSize <<" M n distance :
214 cout <<"MaxMenber size : " <<maxMenber Count ;
215 for(i=0;i<pow 2, codewordSize);i ++)

216 {

217 i f (menber Count [ i ] ==maxMenber Count )
218 {

219 cout<<" Mn codeword : " <<i<<endl;
220 i =pow( 2, codewor dSi ze) ;

221

222 }

223

224

225 /1 cout<<"Press any key to close the progrant
226 /'l cin>>input;

227

228 }

"

<<m nDi st ance<<endl ;
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229 return O;
230 }
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