/*         IMPLEMENTATION OF ASSEMBLER    */

#include<stdio.h>

#include<process.h>

#include<conio.h>

#include<dos.h>

#include<string.h>

int occr(char *stg,char ch);

struct mot

{

    char name[40],mne[5],op[3],format[3];

    int instlen;

};

struct mot m;

struct pot

{

    char pseudoop[10],routname[20];

    int pass1,pass2,no;

};

struct pot p;

struct symboltbl

{

    char symbol[15];

    int value,length,relocation;

};

struct symboltbl st[25];

struct literaltbl

{

    char literal[15],symbol[15];

    int value,length,relocation;

};

struct literaltbl lt[25];

struct basetbl

{

    int stno,base,contents;

};

struct basetbl bt[25];

struct prg

{

    char label[10],oper[8],operand1[15],operand2[15],opcode[3];

    int lc;

};

struct prg pt[100];

int stn=0,lc=0,ext_flag=0,j=0,l=0,b=0,pr=0;

char *islabel;

/* main prog */

void main()

{

   char fname[11],ch,data[100];

   int i,c;

   FILE *fp;

   clrscr();

   printf("Enter file to be assembled:-");

   scanf("%s",fname);

   fp=fopen(fname,"r");

   if(fp==NULL)

   {

       printf("unable to open file");

       exit(1);

   }

   /* read data line by line */

   printf("\n\n\t\t Source Program");

   printf("\n\n\nLabel  Operation      Operand1     Operand2");

   do

   {


  ch=fgetc(fp);


  while(ch=='\n' || ch=='\t'  || ch==' ')


  ch=fgetc(fp);


  /*read one line of data*/


  i=0;


  do


  {



data[i]=ch;



ch=fgetc(fp);



i++;


  }


  while (ch!='\n'&& !feof(fp));


  stn++;


  data[i]='\0';


  islabel=strstr(data,":");


  if(islabel!=NULL)


  {



 sscanf(data,"%[^:]%*c%s%*c%[^,]%*c%s%s",pt[pr].label,pt[pr].oper,pt[pr].operand1,pt[pr].operand2);



 strcpy(st[j].symbol,pt[pr].label);



 st[j].value=lc;



 if(strcmp(pt[pr].oper,"EQU")==0)



 {



      st[j].relocation=1;



 }



 else



 {



      st[j].relocation=0;



 }


  }


  else


  {


      sscanf(data,"%s%[^,]%*c%s%s",pt[pr].oper,pt[pr].operand1,pt[pr].operand2);


  }


  printf("\n%s\t%s\t\t%s\t\t%s",pt[pr].label,pt[pr].oper,pt[pr].operand1,pt[pr].operand2);


  pt[pr].lc=lc;


  if(ismot(pt[pr].oper))


  {


      lc+=m.instlen;


      strcpy(pt[pr].opcode,m.op);


  }


  ispot(pt[pr].oper);


  isliteral(pt[pr].operand1);


  isliteral(pt[pr].operand2);


  if(islabel!=NULL)


  {


      j++;


  }


  strset(data,' ');


  m.instlen=0;


  pr++;

   }

   while(!feof(fp)&&!ext_flag);

   getch();

   clrscr();

   printf("\n\n\t PASS 1 of Program");

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

   {

       if(ismot(pt[i].oper))

       {


    printf("\n%d\t\t%s" ,pt[i].lc,pt[i].oper);


    if(issymbol(pt[i].operand1)>0)


    {



 printf("\t-(0,%d)",bt[0].base);


    }


    else


    {



 printf("\t%10s",pt[i].operand1);


    }


    if(issymbol(pt[i].operand2)>0)


    {



 printf(",-(0,%d)",bt[0].base);


    }


    else


    {



 if(strlen(pt[i].operand2)!=0)



 {




printf(",%s",pt[i].operand2);



 }


    }

       }

       if(strcmp(pt[i].oper,"DC")==0)

       {


  int t=0;


  while(t<l)


  {


     if(strcmp(pt[i].operand1,lt[t].symbol)==0)


     {



printf("\n%d\t\t%s" ,pt[i].lc,lt[t].literal);



break;


     }


     t++;


  }

       }

       if(strcmp(pt[i].oper,"DS")==0)

       {


   printf("\n%d\t\t-" ,pt[i].lc);

       }

   }

   getch();

   printf("\n\n\n*-----------SymbolTable------------*\n");

   printf("Symbol  Value  Length  Relocation");

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

   {

       printf("\n%s\t%d\t%d\t%d",st[i].symbol,st[i].value,st[i].length,st[i].relocation);

   }

   printf("\n\n*------------Literal Table----------*\n");

   printf("Symbol      Literal   Value   Length  Relocation");

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

   {

       printf("\n%s\t\t%s\t%d\t%d\t%d",lt[i].symbol,lt[i].literal,lt[i].value,lt[i].length,lt[i].relocation);

   }

   printf("\n\n*-----------Base Table-------------*\n");

   printf("Statement No. Base Register Contents of Base Reg.");

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

   {

       printf("\n%d\t\t%d\t\t%d",bt[i].stno,bt[i].base,bt[i].contents);

   }

   getch();

   clrscr();

   printf("\n\n\t PASS 2 of PROGRAM \n\n");

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

   {

       if(ismot(pt[i].oper))

       {


   printf("\n%d\t\t%s" ,pt[i].lc,pt[i].opcode);


   if(issymbol(pt[i].operand1)>0)


   {



printf("\t%d(0,%d)",st[stn].value,bt[0].base);


   }


   else


   {



printf("\t%10s",pt[i].operand1);


   }


   if(issymbol(pt[i].operand2)>0)


   {


       printf(",%d(0,%d)",st[stn].value,bt[0].base);


   }


   else


   {


       if(strlen(pt[i].operand2)!=0)


       {



    printf(",%s",pt[i].operand2);


       }


   }

       }

       if(strcmp(pt[i].oper,"DC")==0)

       {


  int t=0;


  while(t<l)


  {


     if(strcmp(pt[i].operand1,lt[t].symbol)==0)


     {



printf("\n%d\t\t%s" ,pt[i].lc,lt[t].literal);



break;


     }


     t++;


  }

       }

       if(strcmp(pt[i].oper,"DS")==0)

       {


   printf("\n%d\t\t-" ,pt[i].lc);

       }

   }

   getch();

}

/*END OF MAIN*/

/***********************/

int ismot(char data[])

{

     int result,recsize;

     FILE *fp1;

     fp1=fopen("mot.tlb","rb+");

     if(fp1==NULL)

     {


  printf("unable to search to mot tabel.....");


  getch();


  exit(0);

     }

     recsize=sizeof(m);

     rewind(fp1);

     while (fread(&m,recsize,1,fp1)==1)

     {


  if(stricmp(m.mne,data)==0)


  {


      result=1;


      break;


  }


  else


  {


      result=0;


  }

     }

     fclose(fp1);

     return(result);

}

/***************/

int ispot(char data[])

{

     int result,recsize;

     FILE *fp2;

     fp2=fopen("pot.tlb","rb+");

     if(fp2==NULL)

     {


 printf("unable to search pot table.....");


 getch();


 exit(0);

     }

     recsize=sizeof(p);

     rewind(fp2);

     while(fread(&p,recsize,1,fp2)==1)

     {


  if(strcmp(p.pseudoop,data)==0)


  {


       result=1;


       switch(p.no)


       {



     case 1:do_using();




    break;



     case 2:do_start();




    break;



     case 3:do_end();




    break;



     case 4 :do_dc();




     break;



     case 5 :do_ds();




     break;



     case 6 :do_equ();




     break;



     case 7 :do_drop();




     break;



     case 8 :do_ltrog();




     break;


       }


       break;


  }


  else


  {


      result=0;


  }

     }

     fclose(fp2);

     return(result);

}

/*pot table entry routines*/

do_using()

{

     bt[b].stno=stn;

     bt[b].base=atoi(pt[pr].operand2);

     if(occr(pt[pr].operand1,'*'))

     {


bt[b].contents=lc;


itoa(lc,pt[pr].operand1);

     }

     else

     {


bt[b].contents=atoi(pt[pr].operand1);

     }

     b++;

     return;

}

do_start()

{

    if(pt[pr].operand1==" ")

    {


lc=0;

    }

    else

    {


lc=atoi(pt[pr].operand1);

    }

    return;

}

do_end()

{

    ext_flag=1;

    return;

}

do_dc()

{

     int mul,ln=1,ln1;

     if(occr(pt[pr].operand1,'B'))


  mul=1;

     if(occr(pt[pr].operand1,'H'))


  mul=2;

     if(occr(pt[pr].operand1,'F'))


  mul=4;

     if(occr(pt[pr].operand1,'D'))


  mul=8;

    strcpy(lt[l].symbol,pt[pr].operand1);

    lt[l].value=lc;

    if(strcmp(pt[pr].oper,"EQU")==0)


 lt[l].relocation=1;

    lt[l].length=mul;

    lt[l].literal[0]=pt[pr].operand1[2];

    lt[l].literal[1]='\0';

    l++;

     if(strlen(pt[pr].operand2)==0)

     {


 lc=lc+mul;


 st[j].length=mul;

     }

     else

     {


 ln1=occr(pt[pr].operand2,',');


 if(ln1>0)


     ln1++;


 ln=ln+(ln1);


 lc=lc+(mul*ln);


 st[j].length=mul*++ln;

     }

     return;

}

do_ds()

{

    int mul,ln=1,ln1;

    if(occr(pt[pr].operand1,'B'))


 mul=1;

    if(occr(pt[pr].operand1,'H'))


 mul=2;

    if(occr(pt[pr].operand1,'F'))


 mul=4;

    if(occr(pt[pr].operand1,'D'))


 mul=8;

    lc=lc+ln*mul;

    if(islabel!=NULL)


 st[j].length=ln*mul;

    return;

}

do_equ()

{

      if(pt[pr].operand1[0]=='*')


    st[j].value=lc;

      else


    st[j].value=atoi(pt[pr].operand1);

      return;

}

do_drop()

{

    return;

}

do_ltrog()

{

     int i;

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

     {


 lt[i].value=lc;


 lc+=lt[i].length;

     }

     return;

}

int occr(char *stg,char ch)

{

    int len=0;

    while (*stg!='\0')

    {


if(*stg==ch)


   len++;


stg++;

    }

    return(len);

}

isliteral(char *stg)

{

    int mul=0;

    if(strstr(stg,"=")!=NULL)

    {

       strcpy(lt[l].symbol,stg);

       lt[l].value=lc;

       if(strcmp(pt[pr].oper,"EQU")==0)


   lt[l].relocation=1;

       if(strstr(stg,"B")!=NULL)


   mul=1;

       if(strstr(stg,"H")!=NULL)


   mul=2;

       if(strstr(stg,"F")!=NULL)


   mul=4;

       if(strstr(stg,"D")!=NULL)


   mul=8;

       lt[l].literal[0]=stg[3];

       if(stg[4]!='\'')

       {


   lt[l].literal[1]=stg[4];


   lt[l].literal[2]='\0';

       }

       else


  lt[l].literal[1]='\0';

       lt[l].length=mul;

       l++;

    }

    return;

}

int issymbol(char *data)

{

    int m=0;

    for(stn=0;stn<j;stn++)

    {


if(strstr(data,st[stn].symbol)!=NULL)


{


    m=1;


    break;


}

    }

    return(m);

}

Output:
Enter file to be assembled:-tst.asm

                 Source Program

Label    Operation      Operand1     Operand2

JHON    START            0

   USING            *                   15

              L                     1                  FIVE

              A                    1                  FOUR

              ST                  1                  TEMP

FOUR    DC                F'4'

FIVE      DC                F'5'

TEMP    DS                1F

              END

         PASS 1 of Program

0               L                1,-(0,15)

4               A                1,-(0,15)

8               ST               1,-(0,15)

12              4

16              5

20              -

*-----------SymbolTable------------*

Symbol  Value  Length  Relocation

JHON    0       0       0

FOUR    12      4       0

FIVE    16      4       0

TEMP    20      4       0

*------------Literal Table----------*

Symbol      Literal   Value   Length  Relocation

F'4'            4       12      4       0

F'5'            5       16      4       0

*-----------Base Table-------------*

Statement No. Base Register Contents of Base Reg.

2               15              0

         PASS 2 of PROGRAM

0               58               1,16(0,15)

4               5A               1,12(0,15)

8               50               1,20(0,15)

12              4

16              5

20              -

