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1. Preface
Today’s world has been revolutionized by the rapid advancement of very large scale integration (VLSI) integrated circuit (IC) engineering. As the IC process technology becomes more complex and minimum feature size approaches nanometer range, manufacturing quality and yield are becoming more sensitive to physical defects. These defects are usually caused by mask contamination, process variation in fabrication, and spurious material Hence, mass production of digital systems, which has led to the enormous creation of wealth, relies critically on high-quality testing tools and techniques.  The more commercially successful the design is, the more emphasis is placed on the quality of tests. 
This course teaches the exponential nature of the test problem, fault models, test generation algorithms, test generation for sequential circuits, fault simulation, testability measures, fault coverage, yield and defect levels, design-for-testability approaches, scan and boundary scan, IDDQ testing, mixed signal testing.
After taking this course the fundamentals of the VLSI Testing, which I was not familiar to, became very clear after taking the course. The course seemed difficult initially but then gradually, as it was well taught, helped me gaining knowledge about the subject.  I thank Dr. Vishwani Agrawal for helping me understand the subject well and for solving my difficulties. 

2. Project Part 1

Problem statement: Write a compiler for the hierarchical format which has two options to offer: 

· Default option

· Generates a flat netlist

· Generates a simulation table for the flat netlist

· Hierarchical option

· Generate simulation tables for all subnetworks in the hierarchical netlist

· Simulation Table: Contains a gate record for each gate

· Gate name

· Gate type

· Fanin list

· Fanout list

· Other attributes

· Delays

· faults

Algorithm used: 

1. The user is asked for the circuit to become compiled and one of the two option given by the compiler

2. For the Hierarchical option the extension-h is given after the name of the file to be compiled and then the Hierarchical netlist of the circuit is read line by line and saved in the HierSim file and given to the user

3. For the Default option each of the hierarchical block is stored as an element in a block array then as the netlist is read the blocks are flattened and stored in an Object file which contains the flat netlist

4. This flat netlist is then read line by line and the flat simulation table is then created by the compiler and given to the user
Language used to implement this algorithm: C 

Software used: TurboC-version 3
HEIRARCHICAL NETLIST OF 4-BIT RIPPLE CARRY ADDER CIRCUIT

#4FA

#9 inputs

#5 outputs

#0 inverters

#20 gates(8 Xors, 8 Ands, 4 Ors)

input(A0)

input(B0)

input(C0)

input(A1)

input(B1)

input(A2)

input(B2)

input(A3)

input(B3)

output(S0)

output(S1)

output(S2)

output(S3)

output(C4)

(S0,C1)= FA(A0,B0,C0)

(S1,C2)= FA(A1,B1,C1)

(S2,C3)= FA(A2,B2,C2)

(S3,C4)= FA(A3,B3,C3)
FLAT NETLIST OF 4-BIT RIPPLE CARRY ADDER

#4FA

#9 inputs

#5 outputs

#0 inverters

#20 gates(8 Xors, 8 Ands, 4 Ors)

input(A0)

input(B0)

input(C0)

input(A1)

input(B1)

input(A2)

input(B2)

input(A3)

input(B3)

output(S0)

output(S1)

output(S2)

output(S3)

output(C4)

a1= Xor(A0,B0)

S0= Xor(a1, C0)

X1= And(a1,C0)

Y1= And(A0,B0)

C1= Or(X1,Y1)  

a2= Xor(A1,B1)

S1= Xor(a2, C1)

X2= And(a2,C1)

Y2= And(A1,B1)

C2= Or(X2,Y2)

a3= Xor(A2,B2)

S2= Xor(a3,C2)

X3= And(a3,C2)

Y3= AND(A2,B2)

C3= And(X3,Y3)

a4= Xor(A3,B3)

S3= Xor(a4,C3)

X4= And(a4,C3)

Y4= And(A3,B3)

C4= Or(X4,Y4)
FLAT NETLIST SIMULATION TABLE
gate name:     XOR1

gate type:     XOR

Fanins:

Fanin(1):      XOR1/A0

Fanin(2):      XOR1/B0

Fanout:        XOR1/a1

gate delay:    0

gate fault:    0

==========================

gate name:     XOR2

gate type:     XOR

Fanins:

Fanin(1):      XOR2/a1

Fanin(2):      XOR2/C0

Fanout:        XOR2/S0

gate delay:    0

gate fault:    0

==========================

gate name:     AND1

gate type:     AND

Fanins:

Fanin(1):      AND1/a1

Fanin(2):      AND1/C0

Fanout:        AND1/X1

gate delay:    0

gate fault:    0

==========================

gate name:     AND2

gate type:     AND

Fanins:

Fanin(1):      AND2/A0

Fanin(2):      AND2/B0

Fanout:        AND2/Y1

gate delay:    0

gate fault:    0

==========================

gate name:     OR1

gate type:     OR

Fanins:

Fanin(1):      OR1/X1

Fanin(2):      OR1/Y1

Fanout:        OR1/C1

gate delay:    0

gate fault:    0

==========================

gate name:     XOR3

gate type:     XOR

Fanins:

Fanin(1):      XOR3/A1

Fanin(2):      XOR3/B1

Fanout:        XOR3/a2

gate delay:    0

gate fault:    0

==========================

gate name:     XOR4

gate type:     XOR

Fanins:

Fanin(1):      XOR4/a2

Fanin(2):      XOR4/C1

Fanout:        XOR4/S1

gate delay:    0

gate fault:    0

==========================

gate name:     AND3

gate type:     AND

Fanins:

Fanin(1):      AND3/a2

Fanin(2):      AND3/C1

Fanout:        AND3/X2

gate delay:    0

gate fault:    0

==========================

gate name:     AND4

gate type:     AND

Fanins:

Fanin(1):      AND4/A1

Fanin(2):      AND4/B1

Fanout:        AND4/Y2

gate delay:    0

gate fault:    0

==========================

gate name:     OR2

gate type:     OR

Fanins:

Fanin(1):      OR2/X2

Fanin(2):      OR2/Y2

Fanout:        OR2/C2

gate delay:    0

gate fault:    0

==========================

gate name:     XOR5

gate type:     XOR

Fanins:

Fanin(1):      XOR5/A2

Fanin(2):      XOR5/B2

Fanout:        XOR5/a3

gate delay:    0

gate fault:    0

==========================

gate name:     XOR6

gate type:     XOR

Fanins:

Fanin(1):      XOR6/a3

Fanin(2):      XOR6/C2

Fanout:        XOR6/S2

gate delay:    0

gate fault:    0

==========================

gate name:     AND5

gate type:     AND

Fanins:

Fanin(1):      AND5/a3

Fanin(2):      AND5/C2

Fanout:        AND5/X3

gate delay:    0

gate fault:    0

==========================

gate name:     AND6

gate type:     AND

Fanins:

Fanin(1):      AND6/A2

Fanin(2):      AND6/B2

Fanout:        AND6/Y3

gate delay:    0

gate fault:    0

==========================

gate name:     OR3

gate type:     OR

Fanins:

Fanin(1):      OR3/X3

Fanin(2):      OR3/Y3

Fanout:        OR3/C3

gate delay:    0

gate fault:    0

==========================

gate name:     XOR7

gate type:     XOR

Fanins:

Fanin(1):      XOR7/A3

Fanin(2):      XOR7/B3

Fanout:        XOR7/a4

gate delay:    0

gate fault:    0

==========================

gate name:     XOR8

gate type:     XOR

Fanins:

Fanin(1):      XOR8/a4

Fanin(2):      XOR8/C3

Fanout:        XOR8/S3

gate delay:    0

gate fault:    0

==========================

gate name:     AND7

gate type:     AND

Fanins:

Fanin(1):      AND7/a4

Fanin(2):      AND7/C3

Fanout:        AND7/X4

gate delay:    0

gate fault:    0

==========================

gate name:     AND8

gate type:     AND

Fanins:

Fanin(1):      AND8/A3

Fanin(2):      AND8/B3

Fanout:        AND8/Y4

gate delay:    0

gate fault:    0

==========================

gate name:     OR4

gate type:     OR

Fanins:

Fanin(1):      OR4/X4

Fanin(2):      OR4/Y4

Fanout:        OR4/C4

gate delay:    0

gate fault:    0

==========================

HEIRARCHICAL NETLIST SIMULATION TABLE 

gate(1).name:     FA1

Fanin(1):          A0

Fanin(2):          B0

Fanin(3):          C0

Fanout(1):         S0

Fanout(2):         C1

gate(1).delay:     0

gate(1).fault:     0

==========================

gate(2).name:     FA2

Fanin(1):          A1

Fanin(2):          B1

Fanin(3):          C1

Fanout(1):         S1

Fanout(2):         C2

gate(2).delay:     0

gate(2).fault:     0

==========================

gate(3).name:     FA3

Fanin(1):          A2

Fanin(2):          B2

Fanin(3):          C2

Fanout(1):         S2

Fanout(2):         C3

gate(3).delay:     0

gate(3).fault:     0

==========================

gate(4).name:     FA4

Fanin(1):          A3

Fanin(2):          B3

Fanin(3):          C3

Fanout(1):         S3

Fanout(2):         C4

gate(4).delay:     0

gate(4).fault:     0

==========================

CODE FOR THE COMPILER:

#include<stdio.h>

#include<conio.h>

#include<string.h>

#include<process.h>

FILE *fin,*fout,*fflatsim,*fhiersim;

char input[50],output[50],Token[100],flag=-1;

void myfputs(const char *s,FILE *f)

{


if(f==NULL)



return;


else



fputs(s,f);

}

void ReadToken(void)

{


int Index=0;


char c;


while(1)


{



c=getc(fin);



if(c==EOF)



{




printf("\n\nThe file was successfully compiled...");




exit(0);



}



if(c=='\n' || c=='\r' || c=='\t' || c==' ')




continue;



else



{




Token[Index++]=c;




break;



}


}


while(1)


{



c=getc(fin);



if(c=='\n' || c=='\r' || c==EOF)




break;



else




Token[Index++]=c;


}


Token[Index]='\0';

}

void flatsim(char *s)

{


static char XOR[2]={'1','\0'};


static char AND[2]={'1','\0'};


static char OR[2]={'1','\0'};


char in[2][10],out[1][10],string[50];


int i=0,j=0;


char Type[3],Name[5];


while(1)


{



if(s[i]==' ')




i++;



else if(s[i]=='=')



{




i++;




break;



}



else




out[0][j++]=s[i++];


}


out[0][j]='\0';


while(1)


{



if(s[i]=='X' || s[i]=='A' || s[i]=='O')




break;



else if(s[i]==' ')




i++;



else



{




printf("Invalid flat file...");




exit(0);



}


}


if(s[i]=='X')


{



strcpy(Type,"XOR");



strcpy(Name,Type);



strcat(Name,XOR);



XOR[0]++;



i=i+2;


}


else if(s[i]=='A')


{



strcpy(Type,"AND");



strcpy(Name,Type);



strcat(Name,AND);



AND[0]++;



i=i+2;


}


else


{



strcpy(Type,"OR");



strcpy(Name,Type);



strcat(Name,OR);



OR[0]++;



i=i+1;


}


while(1)


{



if(s[i]=='(')




break;



else




i++;


}


i++;


j=0;


while(1)


{



if(s[i]==' ')




i++;



else if(s[i]==',')



{




i++;




break;



}



else




in[0][j++]=s[i++];


}


in[0][j]='\0';


j=0;


while(1)


{



if(s[i]==' ')




i++;



else if(s[i]==')')



{




i++;




break;



}



else




in[1][j++]=s[i++];


}


in[1][j]='\0';


strcpy(string,"gate name:     ");


strcat(string,Name);


strcat(string,"\r\n");


myfputs(string,fflatsim);


strcpy(string,"gate type:     ");


strcat(string,Type);


strcat(string,"\r\n");


myfputs(string,fflatsim);


strcpy(string,"Fanins:");


strcat(string,"\r\n");


myfputs(string,fflatsim);


strcpy(string,"Fanin(1):      ");


strcat(string,Name);


strcat(string,"/");


strcat(string,in[0]);


strcat(string,"\r\n");


myfputs(string,fflatsim);


strcpy(string,"Fanin(2):      ");


strcat(string,Name);


strcat(string,"/");


strcat(string,in[1]);


strcat(string,"\r\n");


myfputs(string,fflatsim);


strcpy(string,"Fanout:        ");


strcat(string,Name);


strcat(string,"/");


strcat(string,out[0]);


strcat(string,"\r\n");


myfputs(string,fflatsim);


strcpy(string,"gate delay:    0");


strcat(string,"\r\n");


myfputs(string,fflatsim);


strcpy(string,"gate fault:    0");


strcat(string,"\r\n");


myfputs(string,fflatsim);


strcpy(string,"==========================");


strcat(string,"\r\n");


myfputs(string,fflatsim);

}

void Full_Adder(char ip[3][10],char op[2][10])

{


static char index[2]={49,'\0'};


char string[50];


strcpy(string,"a");


strcat(string,index);


strcat(string,"= Xor(");


strcat(string,ip[0]);


strcat(string,",");


strcat(string,ip[1]);


strcat(string,")");


myfputs(string,fout);


putc('\r',fout);


putc('\n',fout);


flatsim(string);


strcpy(string,op[0]);


strcat(string,"= Xor(");


strcat(string,"a");


strcat(string,index);


strcat(string,",");


strcat(string,ip[2]);


strcat(string,")");


myfputs(string,fout);


putc('\r',fout);


putc('\n',fout);


flatsim(string);


strcpy(string,"X");


strcat(string,index);


strcat(string,"= And(");


strcat(string,"a");


strcat(string,index);


strcat(string,",");


strcat(string,ip[2]);


strcat(string,")");


myfputs(string,fout);


putc('\r',fout);


putc('\n',fout);


flatsim(string);


strcpy(string,"Y");


strcat(string,index);


strcat(string,"= And(");


strcat(string,ip[0]);


strcat(string,",");


strcat(string,ip[1]);


strcat(string,")");


myfputs(string,fout);


putc('\r',fout);


putc('\n',fout);


flatsim(string);


strcpy(string,op[1]);


strcat(string,"= Or(");


strcat(string,"X");


strcat(string,index);


strcat(string,",");


strcat(string,"Y");


strcat(string,index);


strcat(string,")");


myfputs(string,fout);


putc('\r',fout);


putc('\n',fout);


flatsim(string);


putc('\r',fout);


putc('\n',fout);


index[0]++;

}

void main(int NoOfArguments, char *Arguments[])

{


if (NoOfArguments==1)



flag = 0;


else


{



if(!strcmp(Arguments[1],"-h"))




flag = 1;



else



{




printf("Invalid argument... U can use -h optin only");




exit(0);



}


}


while(1)


{



clrscr();



printf("Enter the name of the input file : ");



scanf("%s",input);



strcpy(output,"object.txt");



fin = fopen(input,"rb");



if(fin==NULL)



{




char c = getch();




printf("\n\nInvalid file name : %s",input);




printf("\n\n\nPress any key to continue...  \n\n\"x\" to terminate the program...");




if (c=='x')





exit(0);



}



else




break;


}


if(flag==0)


{



fout = fopen(output,"wb");



fflatsim = fopen("flatsim.txt","wb");



myfputs("Flatten Simulation Table\r\n\r\n",fflatsim);


}


if(flag == 1)


{



fhiersim = fopen("hiersim.txt","wb");



myfputs("Hierarchical Simulation Table\r\n\r\n",fhiersim);


}

// Read all comments and write them to the output file


while(1)


{



ReadToken();



if(Token[0]=='#')



{




myfputs(Token,fout);




putc('\r',fout);




putc('\n',fout);



}



else



{




putc('\r',fout);




putc('\n',fout);




break;



}


}

// Read all "input" statements and write them to the output file


while(1)


{



if(strstr(Token,"input") == NULL)



{




putc('\r',fout);




putc('\n',fout);




break;



}



myfputs(Token,fout);



ReadToken();



putc('\r',fout);



putc('\n',fout);


}

//Read all "output" statements and write them to the output file


while(1)


{



if(strstr(Token,"output") == NULL)



{




putc('\r',fout);




putc('\n',fout);




break;



}



myfputs(Token,fout);



putc('\r',fout);



putc('\n',fout);



ReadToken();


}

// Read the actual gate operations and write them if they are basic ones

// Call the subroutine for the composite ones (such as FA)


while(1)


{



if(Token[0]!='(')//Token doesn't start with "("



{




myfputs(Token,fout);




flatsim(Token);




putc('\r',fout);




putc('\n',fout);



}



else //Token starts with "(" meaning that this is for FA



{




char ip[3][10],op[2][10];




int i=1,j=0;




static char count[2]={'1','\0'};




for(j=0;;j++)//Find the variable for SUM output




{





if(Token[i]==' ')






i++;





else if(Token[i]==',')






break;





else






op[0][j]=Token[i++];




}




op[0][j]='\0';




i++;




//Find the variable for CARRY output




for(j=0;;j++)




{





if(Token[i]==' ')






i++;





else if(Token[i]==')')






break;





else






op[1][j]=Token[i++];




}




op[1][j]='\0';




i++;




//Find "="




while(1)




{





if(Token[i]=='=')






break;





else





{






i++;






continue;





}




}




i++;




while(1)




{





if(Token[i]=='F')






break;





else





{






i++;






continue;





}




}




i++;




while(1)




{





if(Token[i]=='A')






break;





else





{






i++;






continue;





}




}




i++;




while(1)




{





if(Token[i]=='(')






break;





else





{






i++;






continue;





}




}




i++;




for(j=0;;j++)




{





if(Token[i]==' ')






i++;





else if(Token[i]==',')






break;





else






ip[0][j]=Token[i++];




}




ip[0][j]='\0';




i++;




for(j=0;;j++)




{





if(Token[i]==' ')






i++;





else if(Token[i]==',')






break;





else






ip[1][j]=Token[i++];




}




ip[1][j]='\0';




i++;

                                     for(j=0;;j++)




{





if(Token[i]==' ')






i++;





else if(Token[i]==')')






break;





else






ip[2][j]=Token[i++];




}




ip[2][j]='\0';




i++;




Full_Adder(ip,op);

                                      if(flag==1)




{





char string[50],Name[50];





strcpy(Name,"gate(");





strcat(Name,count);





strcat(Name,")");





strcpy(string,Name);





strcat(string,".name:     FA");





strcat(string,count);





strcat(string,"\r\n");





myfputs(string,fhiersim);





strcpy(string,"Fanin(1):          ");





strcat(string,ip[0]);





strcat(string,"\r\n");





myfputs(string,fhiersim);





strcpy(string,"Fanin(2):          ");





strcat(string,ip[1]);





strcat(string,"\r\n");





myfputs(string,fhiersim);





strcpy(string,"Fanin(3):          ");





strcat(string,ip[2]);





strcat(string,"\r\n");





myfputs(string,fhiersim);





strcpy(string,"Fanout(1):         ");





strcat(string,op[0]);





strcat(string,"\r\n");





myfputs(string,fhiersim);





strcpy(string,"Fanout(2):         ");





strcat(string,op[1]);





strcat(string,"\r\n");





myfputs(string,fhiersim);





strcpy(string,Name);





strcat(string,".delay:     0");





strcat(string,"\r\n");





myfputs(string,fhiersim);





strcpy(string,Name);





strcat(string,".fault:     0");





strcat(string,"\r\n");





myfputs(string,fhiersim);





strcpy(string,"==========================");





strcat(string,"\r\n");





myfputs(string,fhiersim);




}




count[0]++;



}



ReadToken();


}

}

/*while(1)

{

char c;

printf("Do you want to generate hierarchical netlist ? (Y/N) : ");

scanf("%c",&c);

if(c=='Y' || c=='y')


flag = 1;

else if(c=='N' || c=='n')


flag = 0;

else


clrscr();

if (flag != -1)



break;

}*/

3. Project Part 2

Problem statement: Write a logic simulator for Combinational circuits consisting of zero-delay Boolean gates with Hierarchical bench format netlist input and fully specified input vectors and expected responses. And simulate 4-bit ripple-carry expected outputs, and have your simulator verify the circuit.

     Algorithm used:

1. Firstly the circuit is fed to the levelizer, where if the circuit is not levelized it will be levelized
2. The levelized circuit obtained from the levelizer is then simulated by reading the netlist line by line and performing the operation specified in the netlist
       Language used to implement this algorithm: C 

      Software used: TurboC-version 3
CODE FOR THE LEVELIZER

#include<stdio.h>

#include<conio.h>

#include<string.h>

char LEOFFlag=0;

int AvailableIndex=0,i,j,k;

int Remaining[1500];

char RemainingFlag[1500];

char Token[500];

void LReadToken(FILE *f)

{


int Index=0;


char c;


while(1)


{



c=getc(f);



if(c==EOF)



{




LEOFFlag = 1;




return;



}



if(c=='\n' || c=='\r' || c=='\t' || c==' ')




continue;



else



{




Token[Index++]=c;




break;



}


}


while(1)


{



c=getc(f);



if(c=='\n' || c=='\r' || c==EOF)




break;



else




Token[Index++]=c;


}


Token[Index]='\0';

}

void ClearData(FILE *f,int Length)

{


int k1;


fseek(f,-Length,1);


for(k1=0;k1<Length;k1++)



putc(' ',f);


getch();

}

int Available[15000];

long Search(int s,int *a)

{

int Ind=0;

for(;Ind<AvailableIndex;Ind++)


if(a[Ind]==s)



return Ind;

return -1;

}

main(int argc,char *argv[])

{


char Input[50],Output[50];


int RemainingIndex=0;


int SeekIndex;


FILE *fin,*fout;


clrscr();


if(argc==1)


{



printf("Usage : Levelize <input> <output>");



exit(0);


}


else


{



fin=fopen(argv[1],"rb");



fout=fopen(argv[2],"wb");


}


for(i=0;i<1500;i++)



RemainingFlag[i]=1;


while(1)


{



LReadToken(fin);



if(Token[0]=='#')



{




fputs(Token,fout);




fputs("\r",fout);




fputs("\n",fout);



}



else




break;


}


while(1)


{



int i=0;



if(strstr(Token,"input") == NULL && strstr(Token,"INPUT")==NULL )




break;



for(;;i++)




if(Token[i]=='(')





break;



i++;



for(j=0;;i++)




if(Token[i]==')')





break;




else if(Token[i]==' ')





continue;




else




{





Available[AvailableIndex]*=10;





Available[AvailableIndex]+=Token[i]-48;




}



fputs(Token,fout);



fputs("\r",fout);



fputs("\n",fout);



AvailableIndex++;



LReadToken(fin);


}


while(1)


{



if(strstr(Token,"output") == NULL && strstr(Token,"OUTPUT") == NULL)




break;



fputs(Token,fout);



SeekIndex=ftell(fin);



LReadToken(fin);



fputs("\r",fout);



fputs("\n",fout);


}


while(1)


{



int temp=0;



for(i=0;;i++)




if(Token[i]=='(')





break;



i++;



for(;;i++)



{




if(Token[i]==',' || Token[i]==')')




{





if(Search(temp,Available)==-1)





{






Remaining[RemainingIndex++]=SeekIndex;






temp=0;






goto NextToken;





}





else





{






if(Token[i]==')')






{







temp=0;







for(i=0;;i++)







{








if(Token[i]=='=')









break;








if(Token[i]==' ')









continue;








temp*=10;








temp+=Token[i]-48;







}







Available[AvailableIndex++]=temp;







fputs(Token,fout);







fputs("\r",fout);







fputs("\n",fout);







goto NextToken;






}






temp=0;





}




}




else if(Token[i]==' ' || Token[i]=='\t')





continue;




else





temp = temp*10 + Token[i]-48;



}

NextToken:



SeekIndex=ftell(fin);



LReadToken(fin);



if(LEOFFlag==1)




break;


}


if(RemainingIndex==0)



exit(0);


while(1)


{



int Ind;



for(i=0;i<RemainingIndex;i++)




if(RemainingFlag[i]!=0)





break;



if(i==RemainingIndex)




exit(0);



for(Ind=0;Ind<RemainingIndex;Ind++)



{




int temp=0;




fseek(fin,Remaining[Ind],0);




LReadToken(fin);




for(i=0;;i++)





if(Token[i]=='(')





break;




i++;




for(;;i++)




{





if(Token[i]==',' || Token[i]==')')





{






if(Search(temp,Available)==-1)






{







temp=0;







goto NextToken1;






}






else






{







if(Token[i]==')')







{








temp=0;








for(i=0;;i++)








{









if(Token[i]=='=')










break;









if(Token[i]==' ')










continue;









temp*=10;









temp+=Token[i]-48;








}








Available[AvailableIndex++]=temp;








fputs(Token,fout);








fputs("\r",fout);








fputs("\n",fout);








RemainingFlag[Ind]=0;








goto NextToken1;







}







temp=0;







i++;






}





}





else if(Token[i]==' ' || Token[i]=='\t')






continue;





else






temp = temp*10 + Token[i]-48;




}


NextToken1:



}


}

}

CODE FOR THE SIMPLE SIMULATOR
#include<stdio.h>

#include<conio.h>

#include<string.h>

#include<process.h>

#include<dos.h>

#include<time.h>

FILE *fin,*fout,*fflatsim,*fhiersim;

char input[50],output[50],Token[100],SEOFFlag=0,impFlag=0;

struct time start,end;

double dif;

void main1(void);

void SReadToken(void)

{


int Index=0;


char c;


while(1)


{



c=getc(fin);



if(c==EOF)



{




SEOFFlag=1;




return;



}



if(c=='\n' || c=='\r' || c=='\t' || c==' ')




continue;



else



{




Token[Index++]=c;




break;



}


}


while(1)


{



c=getc(fin);



if(c=='\n' || c=='\r' || c==EOF)




break;



else




Token[Index++]=c;


}


Token[Index]='\0';

}

void main(int NoOfArguments, char *Arguments[])

{


int Input[2000];


char Output[15000];


int NoOfInputs=0;


int temp,i,j,k;


long int l;


int SeekCount;


char *s[2];


int outerCount=0;


clrscr();


printf("Enter the name of the file to be simulated : ");


scanf("%s",input);


fin = fopen(input,"rb");


if(fin==NULL)


{



printf("\n\nFile not found...");



exit(0);


}


gettime(&start);


while(1)


{



SReadToken();



if(Token[0]!='#')




break;


}


while(1)


{



if(strstr(Token,"INPUT") == NULL && strstr(Token,"input")==NULL)




break;



for(i=0;i<strlen(Token);i++)



{




if(Token[i]=='(')





break;



}



i++;



temp=0;



for(;;)



{




if(Token[i]==')')





break;




if(Token[i]<='9' && Token[i]>='0')





temp=temp*10 +  (Token[i]-48);




i++;



}



Input[NoOfInputs++]=temp;



SReadToken();


}


while(1)


{



if(strstr(Token,"OUTPUT")==NULL && strstr(Token,"output")==NULL)




break;



SeekCount=ftell(fin);



SReadToken();


}


for(outerCount = 0 ; outerCount < 1000 ; outerCount++)


{

//

printf("%d \n",outerCount);



for(i=0;i<NoOfInputs;i++)



{




k=rand()%2;




Output[Input[i]]=k;



}



fseek(fin,SeekCount,0);



while(1)



{




int OutputVar;




char GateType;




int Args[20];




int Count=0,temp=0;




int result;




SReadToken();




if(SEOFFlag)




{
SEOFFlag=0;





break;




}




OutputVar=0;




for(i=0;;i++)





if(Token[i]=='=')






break;





else if(Token[i]==' ')






continue;





else





{






OutputVar*=10;






OutputVar+=Token[i]-48;





}




i++;

//


printf("%d = ",OutputVar);




for(;;i++)





if(Token[i]!=' ')






break;




if(Token[i]=='A' || Token[i]=='a')





GateType='A';




else if(Token[i]== 'O' || Token[i]=='o')





GateType='O';




else if(Token[i]== 'X' || Token[i]=='x')





GateType='X';




else if(Token[i]== 'B' || Token[i]=='b')





GateType='B';




else if( (Token[i]== 'N' || Token[i]=='n') && (Token[i+1]=='a' || Token[i+1]=='A') )





GateType='P';




else if( (Token[i]== 'N' || Token[i]=='n') && (Token[i+1]=='o' || Token[i+1]=='O')  && (Token[i+2]=='r' || Token[i+2]=='R'))





GateType='Q';




else if( (Token[i]== 'N' || Token[i]=='n') && (Token[i+1]=='o' || Token[i+1]=='O')  && (Token[i+2]=='t' || Token[i+2]=='T'))





GateType='R';




else




{





printf("Unknown gate type");





exit(0);




}

//


printf(" %c ",GateType);




for(;;i++)





if(Token[i]=='(')






break;




i++;




temp=0;




for(;;i++)




{





if(Token[i]==',' || Token[i]==')')





{






Args[Count++]=temp;






temp=0;






if(Token[i]==')')







break;





}





else






if(Token[i]!=' ')






{







temp*=10;







temp+=Token[i]-48;






}




}

//


for(k=0;k<Count;k++)

//



printf("%d ",Args[k]);

//


printf("\n");




result = Output[Args[0]];




if(GateType=='A' || GateType =='P')




{





for(j=1;j<Count;j++)






if(Output[Args[j]] == 1 && result == 1)







result = 1;






else







result = 0;





if(GateType=='P')






if (result ==1)







result =0;






else







result = 1;




}




else if(GateType=='O' || GateType == 'Q')




{





for(j=1;j<Count;j++)






if(Output[Args[j]] == 1 || result == 1)







result = 1;





if(GateType=='Q')






if(result == 1)







result = 0;






else







result = 1;




}




else if(GateType=='X')




{





for(j=1;j<Count;j++)






if(Output[Args[j]] == result)







result = 0;






else







result = 1;




}




else if(GateType=='R')




{





if (result ==1)






result =0;





else






result =1;




}




else if(GateType=='B')




{




}




else




{





printf("Unusual Error... %c ,%d ",GateType,i);





exit(0);




}




Output[OutputVar]=result;



}

//

for(i=0;i<24;i++)

//


printf("%d_%d\t",i,Output[i]);

//

printf("\n\n");

//

getch();


}


gettime(&end);


if(end.ti_sec < start.ti_sec)



end.ti_sec+=60;

//
printf("\nDifference is :- %d ms",end.ti_sec*1000 - start.ti_sec*1000 + end.ti_hund-start.ti_hund);




printf("\nDifference is :- %d ms",(end.ti_sec*100 - start.ti_sec*100 + end.ti_hund-start.ti_hund) * 10);

}

4. Project Part 3
Problem statement: Introduce a design error in the netlist and have the simulator list the failing vectors and POs where errors are observed.

Algorithm used:
1. The user is asked for the circuit netlist and the input file with expected esponses, the makefile program is used to give the input file and the expected responses of a true circuit.
2. The simulator reads the input vectors from the file given by the user and calculates the responses. 
3. This calculated responses are then compared with the expected responses given by the user
4. If the circuit is faulty the list of failing vectors and the primary outputs where the errors are observed is then given back to the user.
    Language used to implement this algorithm: C 

    Software used: TurboC-version 3
CODE FOR THE MAKEFILE
#include<stdio.h>

#include<conio.h>

#include<string.h>

#include<process.h>

#include<dos.h>

#include<time.h>

FILE *fin,*fout,*fflatsim,*fhiersim;

char input[50],output[50],Token[100],SEOFFlag=0,impFlag=0;

struct time start,end;

double dif;

void main1(void);

void SReadToken(void)

{


int Index=0;


char c;


while(1)


{



c=getc(fin);



if(c==EOF)



{




SEOFFlag=1;




return;



}



if(c=='\n' || c=='\r' || c=='\t' || c==' ')




continue;



else



{




Token[Index++]=c;




break;



}


}


while(1)


{



c=getc(fin);



if(c=='\n' || c=='\r' || c==EOF)




break;



else




Token[Index++]=c;


}


Token[Index]='\0';

}

void main(int NoOfArguments, char *Arguments[])

{


int Input[2000];


char Output[15000];


int NoOfInputs=0;


int temp,i,j,k;


long int l;


int SeekCount;


char *s[2];


int outerCount=0;


int power=1;



clrscr();


printf("Enter the name of the file to generate Input File : ");


scanf("%s",input);


printf("Enter the name of the Output File : ");


scanf("%s",output);


fin = fopen(input,"rb");


fout = fopen(output,"wb");


if(fin==NULL)


{



printf("\n\nFile not found...");



exit(0);


}


gettime(&start);


while(1)


{



SReadToken();



if(Token[0]!='#')




break;


}


while(1)


{



if(strstr(Token,"INPUT") == NULL && strstr(Token,"input")==NULL)




break;



for(i=0;i<strlen(Token);i++)



{




if(Token[i]=='(')





break;



}



i++;



temp=0;



for(;;)



{




if(Token[i]==')')





break;




if(Token[i]<='9' && Token[i]>='0')





temp=temp*10 +  (Token[i]-48);




i++;



}



Input[NoOfInputs++]=temp;



SReadToken();


}


while(1)


{



if(strstr(Token,"OUTPUT")==NULL && strstr(Token,"output")==NULL)




break;



SeekCount=ftell(fin);



SReadToken();


}


for(i=0;i<NoOfInputs;i++)



power*=2;

for(;;)

{


temp=0;


for(i=0;;i++)



if(Token[i]=='=')



{




fprintf(fout,"%d\t",temp);




break;



}



else if(Token[i]==' ')




continue;



else



{




temp*=10;




temp+=Token[i]-48;



}



SReadToken();



if(SEOFFlag)



{




SEOFFlag=0;




break;



}

}

fprintf(fout,"%d\t",-1);

fputs("\r",fout);

fputs("\n",fout);


for(outerCount = 0 ; outerCount < power ; outerCount++)


{



int Outer=outerCount;



for(i=0;i<NoOfInputs;i++)



{




Output[Input[i]]=Outer%2;




Outer/=2;



}



for(i=0;i<NoOfInputs;i++)




putc(Output[Input[i]]+48,fout);

//

fputs("   ",fout);



putc(' ',fout);

//

for(i=0;i<NoOfInputs;i++)

  //

{

//


k=rand()%2;

//


Output[Input[i]]=k;

//

}



fseek(fin,SeekCount,0);



while(1)



{




int OutputVar;




char GateType;




int Args[20];




int Count=0,temp=0;




int result;




SReadToken();




if(SEOFFlag)




{
SEOFFlag=0;





break;




}




OutputVar=0;




for(i=0;;i++)





if(Token[i]=='=')






break;





else if(Token[i]==' ')






continue;





else





{






OutputVar*=10;






OutputVar+=Token[i]-48;





}




i++;

//


printf("%d = ",OutputVar);




for(;;i++)





if(Token[i]!=' ')






break;




if(Token[i]=='A' || Token[i]=='a')





GateType='A';




else if(Token[i]== 'O' || Token[i]=='o')





GateType='O';




else if(Token[i]== 'X' || Token[i]=='x')





GateType='X';




else if(Token[i]== 'B' || Token[i]=='b')





GateType='B';




else if( (Token[i]== 'N' || Token[i]=='n') && (Token[i+1]=='a' || Token[i+1]=='A') )





GateType='P';




else if( (Token[i]== 'N' || Token[i]=='n') && (Token[i+1]=='o' || Token[i+1]=='O')  && (Token[i+2]=='r' || Token[i+2]=='R'))





GateType='Q';




else if( (Token[i]== 'N' || Token[i]=='n') && (Token[i+1]=='o' || Token[i+1]=='O')  && (Token[i+2]=='t' || Token[i+2]=='T'))





GateType='R';




else




{





printf("Unknown gate type");





exit(0);




}

//


printf(" %c ",GateType);




for(;;i++)





if(Token[i]=='(')






break;




i++;




temp=0;




for(;;i++)




{





if(Token[i]==',' || Token[i]==')')





{






Args[Count++]=temp;






temp=0;






if(Token[i]==')')







break;





}





else






if(Token[i]!=' ')






{







temp*=10;







temp+=Token[i]-48;






}




}

//


for(k=0;k<Count;k++)

//



printf("%d ",Args[k]);

//


printf("\n");




result = Output[Args[0]];




if(GateType=='A' || GateType =='P')




{





for(j=1;j<Count;j++)






if(Output[Args[j]] == 1 && result == 1)







result = 1;






else







result = 0;





if(GateType=='P')






if (result ==1)







result =0;






else







result = 1;




}




else if(GateType=='O' || GateType == 'Q')




{





for(j=1;j<Count;j++)






if(Output[Args[j]] == 1 || result == 1)







result = 1;





if(GateType=='Q')






if(result == 1)







result = 0;






else







result = 1;




}




else if(GateType=='X')




{





for(j=1;j<Count;j++)






if(Output[Args[j]] == result)







result = 0;






else







result = 1;




}




else if(GateType=='R')




{





if (result ==1)






result =0;





else






result =1;




}




else if(GateType=='B')




{




}




else




{





printf("Unusual Error... %c ,%d ",GateType,i);





exit(0);




}




Output[OutputVar]=result;




putc(result+48,fout);



}

//

for(i=0;i<24;i++)

//


printf("%d_%d\t",i,Output[i]);

//

printf("\n\n");

//

getch();



fputs("\r",fout);



fputs("\n",fout);


}


gettime(&end);


if(end.ti_sec < start.ti_sec)



end.ti_sec+=60;

//
printf("\nDifference is :- %d ms",end.ti_sec*1000 - start.ti_sec*1000 + end.ti_hund-start.ti_hund);




printf("\nDifference is :- %d ms",(end.ti_sec*100 - start.ti_sec*100 + end.ti_hund-start.ti_hund) * 10);

}
CODE FOR GETTING FAILING VECTORS AND OUTPUTS

#include<stdio.h>

#include<conio.h>

#include<string.h>

#include<process.h>

#include<dos.h>

//#include<iostream.h>

#include<time.h>

FILE *fin,*fout,*fflatsim,*fhiersim;

char input[50],output[50],Token[100],flag=-1;

struct time start,end;

double dif;

void main1(void);

void myfputs(const char *s,FILE *f)

{


if(f==NULL)



return;


else



fputs(s,f);

}

void ReadToken(void)

{


int Index=0;


char c;


while(1)


{



c=getc(fin);



if(c==EOF)



{




fclose(fin);




fclose(fout);




printf("\n\nThe file was successfully converted to flat list...");




gettime(&end);




printf("\n\nStarted at :-  %d : %d : %d : %d\n",start.ti_hour, start.ti_min, start.ti_sec, start.ti_hund);




printf("\nTerminated at :-  %d : %d : %d : %d\n",end.ti_hour, end.ti_min, end.ti_sec, end.ti_hund);




if(end.ti_sec < start.ti_sec)





end.ti_sec+=60;




printf("\nDifference is :- %d ms",(end.ti_sec*100 - start.ti_sec*100 + end.ti_hund-start.ti_hund) * 10);




main1();




gettime(&end);




if(end.ti_sec < start.ti_sec)





end.ti_sec+=60;




printf("\n\nStarted at :-  %d : %d : %d : %d\n",start.ti_hour, start.ti_min, start.ti_sec, start.ti_hund);




printf("\nTerminated at :-  %d : %d : %d : %d\n",end.ti_hour, end.ti_min, end.ti_sec, end.ti_hund);




printf("\nDifference is :- %d ms",(end.ti_sec*100 - start.ti_sec*100 + end.ti_hund-start.ti_hund) * 10);




exit(0);



}



if(c=='\n' || c=='\r' || c=='\t' || c==' ')




continue;



else



{




Token[Index++]=c;




break;



}


}


while(1)


{



c=getc(fin);



if(c=='\n' || c=='\r' || c==EOF)




break;



else




Token[Index++]=c;


}


Token[Index]='\0';

}

void Full_Adder(char ip[3][10],char op[2][10])

{


static char index[2]={49,'\0'};


char string[50];


strcpy(string,"a");


strcat(string,index);


strcat(string,"= Xor(");


strcat(string,ip[0]);


strcat(string,",");


strcat(string,ip[1]);


strcat(string,")");


myfputs(string,fout);


putc('\r',fout);


putc('\n',fout);


strcpy(string,op[0]);


strcat(string,"= Xor(");


strcat(string,"a");


strcat(string,index);


strcat(string,",");


strcat(string,ip[2]);


strcat(string,")");


myfputs(string,fout);


putc('\r',fout);


putc('\n',fout);


strcpy(string,"X");


strcat(string,index);


strcat(string,"= And(");


strcat(string,"a");


strcat(string,index);


strcat(string,",");


strcat(string,ip[2]);


strcat(string,")");


myfputs(string,fout);


putc('\r',fout);


putc('\n',fout);


strcpy(string,"Y");


strcat(string,index);


strcat(string,"= And(");


strcat(string,ip[0]);


strcat(string,",");


strcat(string,ip[1]);


strcat(string,")");


myfputs(string,fout);


putc('\r',fout);


putc('\n',fout);


strcpy(string,op[1]);


strcat(string,"= Or(");


strcat(string,"X");


strcat(string,index);


strcat(string,",");


strcat(string,"Y");


strcat(string,index);


strcat(string,")");


myfputs(string,fout);


putc('\r',fout);


putc('\n',fout);


putc('\r',fout);


putc('\n',fout);


index[0]++;

}

void main(int NoOfArguments, char *Arguments[])

{


clrscr();


printf("Enter the name of the hierarchical input file : ");


scanf("%s",input);


fin = fopen(input,"rb");


if(fin==NULL)


{



printf("\n\nFile not found...");



exit(0);


}


gettime(&start);


fout = fopen("object.txt","wb");


flag =1;

// Read all comments and write them to the output file


while(1)


{



ReadToken();



if(Token[0]=='#')



{




myfputs(Token,fout);




putc('\r',fout);




putc('\n',fout);



}



else



{




putc('\r',fout);




putc('\n',fout);




break;



}


}

// Read all "input" statements and write them to the output file


while(1)


{



if(strstr(Token,"input") == NULL)



{




putc('\r',fout);




putc('\n',fout);




break;



}



myfputs(Token,fout);



ReadToken();



putc('\r',fout);



putc('\n',fout);


}

//Read all "output" statements and write them to the output file


while(1)


{



if(strstr(Token,"output") == NULL)



{




putc('\r',fout);




putc('\n',fout);




break;



}



myfputs(Token,fout);



putc('\r',fout);



putc('\n',fout);



ReadToken();


}

// Read the actual gate operations and write them if they are basic ones

// Call the subroutine for the composite ones (such as FA)


while(1)


{



if(Token[0]!='(')//Token doesn't start with "("



{




myfputs(Token,fout);

//


flatsim(Token);




putc('\r',fout);




putc('\n',fout);



}



else //Token starts with "(" meaning that this is for FA



{




char ip[3][10],op[2][10];




int i=1,j=0;




static char count[2]={'1','\0'};




for(j=0;;j++)//Find the variable for SUM output




{





if(Token[i]==' ')






i++;





else if(Token[i]==',')






break;





else






op[0][j]=Token[i++];




}




op[0][j]='\0';




i++;




//Find the variable for CARRY output




for(j=0;;j++)




{





if(Token[i]==' ')






i++;





else if(Token[i]==')')






break;





else






op[1][j]=Token[i++];




}




op[1][j]='\0';




i++;




//Find "="




while(1)




{





if(Token[i]=='=')






break;





else





{






i++;






continue;





}




}




i++;




while(1)




{





if(Token[i]=='F')






break;





else





{






i++;






continue;





}




}




i++;




while(1)




{





if(Token[i]=='A')






break;





else





{






i++;






continue;





}




}




i++;




while(1)




{





if(Token[i]=='(')






break;





else





{






i++;






continue;





}




}




i++;




for(j=0;;j++)




{





if(Token[i]==' ')






i++;





else if(Token[i]==',')






break;





else






ip[0][j]=Token[i++];




}




ip[0][j]='\0';




i++;




for(j=0;;j++)




{





if(Token[i]==' ')






i++;





else if(Token[i]==',')






break;





else






ip[1][j]=Token[i++];




}




ip[1][j]='\0';




i++;




for(j=0;;j++)




{





if(Token[i]==' ')






i++;





else if(Token[i]==')')






break;





else






ip[2][j]=Token[i++];




}




ip[2][j]='\0';




i++;




Full_Adder(ip,op);




count[0]++;



}



ReadToken();


}

}

FILE *fin1,*fin2;

char input1[50],input2[50],output[50],Token[100],Flag=-1,Index=0,ErrorFlag=0;

int i,j,SeekIndex=0;

char Names[100][3];

char Values[100];

char isInputOutputOther[100];

char S0,S1,S2,S3,C4;

void ReadToken1(void)

{


int Index=0;


char c;


while(1)


{



c=getc(fin1);



if(c==EOF)



{




Flag = 1;




return;



}



if(c=='\n' || c=='\r' || c=='\t' || c==' ')




continue;



else



{




Token[Index++]=c;




break;



}


}


while(1)


{



c=getc(fin1);



if(c=='\n' || c=='\r' || c==EOF)




break;



else




Token[Index++]=c;


}


Token[Index]='\0';

}

int getIndexOf(char *s)

{


for(i=0;;i++)


{



if(strlen(Names[i]) == 0)




return -1;



if(strcmp(s,Names[i])==0)




return i;


}

}

void Add(char *s,char value)

{


isInputOutputOther[Index]='2';


Values[Index]=value;


strcpy(Names[Index++],s);

}

char Operation(char *gateType,char a,char b)

{


if(gateType[0]=='A')


{



if(a=='1' && b=='1')




return('1');



else




return('0');


}


if(gateType[0]=='O')


{



if(a=='1' || b=='1')




return('1');



else




return('0');


}


if(gateType[0]=='X')


{



if(a==b)




return('0');



else




return('1');


}

}

void main1()

{


char c;


for(i=0;i<100;i++)



Names[i][0]='\0';


strcpy(input1,"object.txt");


printf("\n\nEnter the name of the input file having all vectors : ");


scanf("%s",input2);


fin1 = fopen(input1,"rb");


fin2 = fopen(input2,"rb");


if(fin1==NULL || fin2 == NULL)


{



printf("\n\nFile not found...");



exit(0);


}


gettime(&start);


while(1)


{



ReadToken1();



if(Token[0]!='#')




break;


}


while(1)


{



if(strstr(Token,"input") == NULL)




break;



j=0;



for(i=0;;i++)




if(Token[i]=='(')





break;



i++;



for(;i<strlen(Token);i++)



{




if(Token[i]==')')





break;




if(Token[i]==' ')





continue;




Names[Index][j++]=Token[i];



}



Names[Index++][j]='\0';



isInputOutputOther[Index]='0';



ReadToken1();


}


while(1)


{



if(strstr(Token,"output") == NULL)




break;



j=0;



for(i=0;;i++)




if(Token[i]=='(')





break;



i++;



for(;i<strlen(Token);i++)



{




if(Token[i]==')')





break;




if(Token[i]==' ')





continue;




Names[Index][j++]=Token[i];



}



Names[Index++][j]='\0';



isInputOutputOther[Index]='1';



SeekIndex = ftell(fin1) +1;



ReadToken1();


}


while(1)


{



delay(2);



fseek(fin1,SeekIndex,0);



c=getc(fin2);



if(c==EOF)




goto AllRecordsRead;



Values[getIndexOf("A0")]=c;



Values[getIndexOf("B0")]=getc(fin2);



Values[getIndexOf("C0")]='0';



Values[getIndexOf("A1")]=getc(fin2);



Values[getIndexOf("B1")]=getc(fin2);



Values[getIndexOf("A2")]=getc(fin2);



Values[getIndexOf("B2")]=getc(fin2);



Values[getIndexOf("A3")]=getc(fin2);



Values[getIndexOf("B3")]=getc(fin2);



getc(fin2);



S0 = getc(fin2);



S1 = getc(fin2);



S2 = getc(fin2);



S3 = getc(fin2);



C4 = getc(fin2);



getc(fin2);



getc(fin2);



while(1)



{




char outputVar[3],inputVar1[3],inputVar2[3];




char gateType[5];




char temp[3];




ReadToken1();




if(Flag == 1)




{





Flag = -1;





break;




}




i=0;




for(j=0;;)




{





if(Token[i]==' ')






i++;





else if(Token[i]=='=')






break;





else






outputVar[j++]=Token[i++];




}




outputVar[j]='\0';




i++;




for(j=0;;)




{





if(Token[i]==' ')






i++;





else if(Token[i]=='(')






break;





else






gateType[j++]=Token[i++];




}




gateType[j]='\0';




i++;




for(j=0;;)




{





if(Token[i]==' ')






i++;





else if(Token[i]==',')






break;





else






inputVar1[j++]=Token[i++];




}




inputVar1[j]='\0';




i++;




for(j=0;;)




{





if(Token[i]==' ')






i++;





else if(Token[i]==')')






break;





else






inputVar2[j++]=Token[i++];




}




inputVar2[j]='\0';




if(getIndexOf(outputVar) == -1)





Add(outputVar,Operation(gateType , Values[getIndexOf(inputVar1)] , Values[getIndexOf(inputVar2)] ) );




else





Values[getIndexOf(outputVar)]=Operation(gateType , Values[getIndexOf(inputVar1)] , Values[getIndexOf(inputVar2)] );



}



if (!(Values[getIndexOf("S0")] == S0  && Values[getIndexOf("S1")] == S1  && Values[getIndexOf("S2")] == S2  && Values[getIndexOf("S3")] == S3  && Values[getIndexOf("C4")] == C4  ))



{




ErrorFlag = 1;




printf("\n\nError     A0 : %c  B0 : %c   A1 : %c   B1 : %c   A2 : %c   B2 : %c   A3 : %c   B3 : %c\n",Values[getIndexOf("A0")],Values[getIndexOf("B0")],Values[getIndexOf("A1")],Values[getIndexOf("B1")],Values[getIndexOf("A2")],Values[getIndexOf("B2")],Values[getIndexOf("A3")],Values[getIndexOf("B3")]);




printf("Calculated Values  S0 : %c  S1 : %c   S2 : %c   S3 : %c   C4 : %c\n",Values[getIndexOf("S0")],Values[getIndexOf("S1")],Values[getIndexOf("S2")],Values[getIndexOf("S3")],Values[getIndexOf("C4")]);




printf("Expected Values    S0 : %c  S1 : %c   S2 : %c   S3 : %c   C4 : %c\n",S0,S1,S2,S3,C4);



}


}

AllRecordsRead:


fclose(fin1);


fclose(fin2);


if(!ErrorFlag)



printf("\n\nThere was no error found in the circuit!!!");

}

5. Project Part 4

Problem statement: Attempt to diagnose the design error.

Algorithm used: 
1. The user is asked for circuit netlist and the input file with expected responses.
2. The circuit is then fed to the levelizer where if the circuit is not levelized then it will be levelized
3. The circuit is then diagnosed
4. For the diagnoses of the fault the calculated responses by the simulator are compared with the expected responses with the true circuit and then the back trace from the primary failing output is used for the diagnosis.

    Language used to implement this algorithm: C 

    Software used: TurboC-version 3
CODE FOR DIAGNOSIS

#include<stdio.h>

#include<conio.h>

#include<string.h>

#include<process.h>

#include<dos.h>

#include<time.h>

FILE *fin,*fout,*fflatsim,*fhiersim;

char input[50],output[50],Token[100],SEOFFlag=0,impFlag=0;

struct time start,end;

double dif;

void main1(void);

void SReadToken(void)

{


int Index=0;


char c;


while(1)


{



c=getc(fin);



if(c==EOF)



{




SEOFFlag=1;




return;



}



if(c=='\n' || c=='\r' || c=='\t' || c==' ')




continue;



else



{




Token[Index++]=c;




break;



}


}


while(1)


{



c=getc(fin);



if(c=='\n' || c=='\r' || c==EOF)




break;



else




Token[Index++]=c;


}


Token[Index]='\0';

}

void main(int NoOfArguments, char *Arguments[])

{


int Input[2000];


char Output[12000];


int Indices[1000];


char IndicesValue[1000];


int TotalIndices=0;


int NoOfInputs=0;


int temp,i,j,k;


long int l;


int SeekCount;


char *s[2];


int outerCount=0;


clrscr();


printf("Enter the name of the flat file to be checked for error : ");


scanf("%s",input);


printf("Enter the input file for corresponding circuit : ");


scanf("%s",output);


fin = fopen(input,"rb");


fout= fopen(output,"rb");


for(i=0;i<1000;i++)


{



fscanf(fout,"%d\t",&Indices[i]);



if(Indices[i]==-1)




break;


}


if(i==1000)


{



printf("Too many statements...");



exit(0);


}


TotalIndices=i;


if(fin==NULL || fout == NULL)


{



printf("\n\nFile not found...");



exit(0);


}


gettime(&start);


while(1)


{



SReadToken();



if(Token[0]!='#')




break;


}


while(1)


{



if(strstr(Token,"INPUT") == NULL && strstr(Token,"input")==NULL)




break;



for(i=0;i<strlen(Token);i++)



{




if(Token[i]=='(')





break;



}



i++;



temp=0;



for(;;)



{




if(Token[i]==')')





break;




if(Token[i]<='9' && Token[i]>='0')





temp=temp*10 +  (Token[i]-48);




i++;



}



Input[NoOfInputs++]=temp;



SReadToken();


}


while(1)


{



if(strstr(Token,"OUTPUT")==NULL && strstr(Token,"output")==NULL)




break;



SeekCount=ftell(fin);



SReadToken();


}

//
for(outerCount = 0 ; ; outerCount++)


for(;;)


{

//

printf("%d \n",outerCount);



for(i=0;i<NoOfInputs;i++)



{

//


k=rand()%2;




if(getc(fout)==EOF)




{





printf("\nThe circuit is working perfect !!!");





exit(0);




}




fseek(fout,-1,1);




Output[Input[i]]=getc(fout)-48;

//


printf("%d ",Output[Input[i]]);



}

//

printf("\n");



getc(fout);



for(i=0;i<TotalIndices;i++)




IndicesValue[i]=getc(fout)-48;



fseek(fin,SeekCount,0);



while(1)



{




int OutputVar;




char GateType;




int Args[20];




int Count=0,temp=0;




int result;




SReadToken();




if(SEOFFlag)




{
SEOFFlag=0;





break;




}




OutputVar=0;




for(i=0;;i++)





if(Token[i]=='=')






break;





else if(Token[i]==' ')






continue;





else





{






OutputVar*=10;






OutputVar+=Token[i]-48;





}




i++;

//


printf("%d = ",OutputVar);




for(;;i++)





if(Token[i]!=' ')






break;




if(Token[i]=='A' || Token[i]=='a')





GateType='A';




else if(Token[i]== 'O' || Token[i]=='o')





GateType='O';




else if(Token[i]== 'X' || Token[i]=='x')





GateType='X';




else if(Token[i]== 'B' || Token[i]=='b')





GateType='B';




else if( (Token[i]== 'N' || Token[i]=='n') && (Token[i+1]=='a' || Token[i+1]=='A') )





GateType='P';




else if( (Token[i]== 'N' || Token[i]=='n') && (Token[i+1]=='o' || Token[i+1]=='O')  && (Token[i+2]=='r' || Token[i+2]=='R'))





GateType='Q';




else if( (Token[i]== 'N' || Token[i]=='n') && (Token[i+1]=='o' || Token[i+1]=='O')  && (Token[i+2]=='t' || Token[i+2]=='T'))





GateType='R';




else




{





printf("Unknown gate type");





exit(0);




}

//


printf(" %c ",GateType);




for(;;i++)





if(Token[i]=='(')






break;




i++;




temp=0;




for(;;i++)




{





if(Token[i]==',' || Token[i]==')')





{






Args[Count++]=temp;






temp=0;






if(Token[i]==')')







break;





}





else






if(Token[i]!=' ')






{







temp*=10;







temp+=Token[i]-48;






}




}

//


for(k=0;k<Count;k++)

//



printf("%d ",Args[k]);

//


printf("\n");




result = Output[Args[0]];




if(GateType=='A' || GateType =='P')




{





for(j=1;j<Count;j++)






if(Output[Args[j]] == 1 && result == 1)







result = 1;






else







result = 0;





if(GateType=='P')






if (result ==1)







result =0;






else







result = 1;




}




else if(GateType=='O' || GateType == 'Q')




{





for(j=1;j<Count;j++)






if(Output[Args[j]] == 1 || result == 1)







result = 1;





if(GateType=='Q')






if(result == 1)







result = 0;






else







result = 1;




}




else if(GateType=='X')




{





for(j=1;j<Count;j++)






if(Output[Args[j]] == result)







result = 0;






else







result = 1;




}




else if(GateType=='R')




{





if (result ==1)






result =0;





else






result =1;




}




else if(GateType=='B')




{




}




else




{





printf("Unusual Error... %c ,%d ",GateType,i);





exit(0);




}




Output[OutputVar]=result;




for(i=0;i<TotalIndices;i++)





if(Indices[i]==OutputVar)






break;




if(IndicesValue[i]!=result)




{





printf("\nGate having problem : %s ",Token);

//



printf("%s ",Token);





exit(0);




}



}

//

getch();

//

for(i=0;i<24;i++)

//


printf("%d_%d\t",i,Output[i]);

//

printf("\n\n");

//

getch();

getc(fout);

getc(fout);


}


gettime(&end);


if(end.ti_sec < start.ti_sec)



end.ti_sec+=60;

//
printf("\nDifference is :- %d ms",end.ti_sec*1000 - start.ti_sec*1000 + end.ti_hund-start.ti_hund);




printf("\nDifference is :- %d ms",(end.ti_sec*100 - start.ti_sec*100 + end.ti_hund-start.ti_hund) * 10);

}

6. RESULTS
Results of the Simulation of  4-bit adder circuit
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Results of the Simulation of ISCAS`85 circuits
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7. CONCLUSION

1. The execution time of the circuit increases with the number of gates and the number of input vectors.
2. Diagnosis algorithm can be improved for the better results.
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