
LIST OF EXPERIMENTS

1. Write a C program to implement a symbol table with functions to create, insert , modify , search and display .

2. Write a C program to implement pass one of a two pass assembler.
3. Write a C program to implement pass two of a two pass assembler. 

4. Write a C program to implement a single pass assembler.

5. Write a C program to implement an absolute loader.

6. Write a C program to implement a relocating loader.

7. Write a C program to implement pass one of a direct - linking loader.

8. Write a C program to implement pass two of a direct - linking loader.

9. Write a C program to implement a macro processor.

10. Write a C program to implement a simple text editor with features like insertion / deletion of a character, word, sentence. 

Ex No : 1

SYMBOL TABLE CREATION

AIM: 
To write a C program to generate the symbol table for the given assembly language.
Algorithm:
1. open the file ( assembly language program.)

2. Separate the mnemonic instructions into label , opcode and operand

3. Check whether the  label is not empty 

4. if true check whether opcode is START and store the label in symbol table and assign the operand as program counter value.

5. If opcode is RESB then store the label and program counter in label & value field of symbol table correspondingly. Add the operand with program counter.

6. If opcode is RESW then store the label and program counter in label & value field of symbol table correspondingly. Multiply the operand by 3 and Add the operand with program counter.

7. If opcode is WORD  then store the label and program counter in label & value field of symbol table correspondingly. Increment the program counter by 3.

8. If opcode is BYTE  then store the label and program counter in label & value field of symbol table correspondingly. Find the length of the constant and add it to program counter.

9. If opcede is EQU then store the label and program counter in label & value field of symbol table correspondingly.

10. if steps 4 to 9 fails then store the label and program counter in label & value field of symbol table correspondingly. . Increment the program counter by 3.

11. If the label is empty , Increment the program counter by 3.

12.  Steps 2 to 10 are executed until EOF is encountered.

13. Display the content of symbol table.

PROGRAM :

#include<stdio.h>

#include<conio.h>

struct sym

{

char lab[10];

int val;

};

void main ()

{

FILE *f1;

char la[10],op[10],opr[10],a[1000],c,key[10];

int i,j,lc=0,m=0,flag,ch=0;

struct sym s[10];

clrscr();

f1=fopen("a1.txt","r");

c=fgetc(f1);

i=0;

printf ("\n SOURCE PROGRAM \n");

while(c!=EOF)

{

a[i]=c;

c=fgetc(f1);

i++;

}

while(ch<4)

{

printf("1-symbol table creation\n");

printf("2-serch\n");

printf("3-display\n");

printf(">3-Exit\n");

printf("enter ur choice\n");

scanf("%d",&ch);

switch(ch)

{

case 1:

i=0;

while(strcmp(op,"end")!=0)

{

if(a[i]=='\t')

{

strcpy(la," ");

i++;

}

else

{

j=0;

while(a[i] !='\t')

{

la[j]=a[i];

i++;

j++;

}

la[j]='\0';

i++;

}

if(a[i]=='\t')

{

strcpy(op," ");

i++;

}

else

{

j=0;

while(a[i]!='\t')

{

op[j]=a[i];

i++;

j++;

}

op[j]='\0';

i++;

}

if(a[i]=='\t')

{

strcpy(opr," ");

i++;

}

else

{

j=0;

while(a[i]!='\n')

{

opr[j]=a[i];

i++;

j++;

}

opr[j]='\0';

i++;

}

j=0;

if(strcmp(la," ")!=0)

{

strcpy(s[m].lab,la);

if(strcmp(op,"start")==0)

{

lc=atoi(opr);

s[m].val=lc;

m++;

printf("%s\t%s\t%s\n",la,op,opr);

continue;

}

else if(strcmp(op,"equ")==0)

{

s[m].val=atoi(opr);

m++;

}

else if(strcmp(op,"resw")==0)

{

s[m].val=lc;

lc=lc+atoi(opr) *3;

m++;

}

else if(strcmp(op,"resb")==0)

 {

s[m].val=lc;

lc=lc+atoi(opr);

m++;

}

else

{

s[m].val=lc;

lc=lc+3;

m++;

}

}

else

lc=lc+3;

printf("%s\t%s\t%s\n",la,op,opr);

}

break;

case 2:

printf("enter the lable to be searched\n");

scanf("%s",&key);

flag=0;

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

{

if(strcmp(key,s[i].lab)==0)

{

printf("%s\t%d\n",s[i].lab,s[i].val);

flag=1;

break;

}

else

continue;

}

if(flag==0)

printf("lable not found\n");

break;

case 3:

printf("\n symbol table \n");

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

printf("\n%s\t%d\n",s[i].lab,s[i].val);

break;

}

}

}
Output :

add     start   1000

           lda     one

           add     val

           sta     two

val      equ     10

one     word    100

two     resw    1

          end     add

1-symbol table creation

2-serch

3-display

>3-Exit

enter ur choice

3

 symbol table

add     1000

val     10

one     1009

two     1012

1-symbol table creation

2-serch

3-display

>3-Exit

enter ur choice

2

enter the lable to be searched

val

val     10

1-symbol table creation

2-serch

3-display

>3-Exit

enter ur choice

2

enter the lable to be searched

qw

lable not found

1-symbol table creation

2-serch

3-display

>3-Exit

enter ur choice

4

Result:

Thus we write a C program to generate the symbol table for the given assembly language.

Ex No: 2

Implementation of PASS 1 ASSEMBLER

AIM : 
To write a C program to translate assembly language to intermediate code .
Algorithm:
1. open the file ( assembly language program.)

2. Separate the mnemonic instructions into label , opcode and operand.
3. Generate the symbol table 
4. to generate Literal table check whether operand[0]is equal to ‘=’ then copy the operand to literal table.
5. If opcode ‘END’ is encountered then check whether literal are assigned address.
6. Check whether the literal address is zero 
7. if true then store the pc to the value of the literal table for the first literal .
8. Increment pc by 3.

9. steps 7 & 8 are repeated until all the literals are assigned addresses.

10. Print the pc , label , opcode & operand and store the  intermediate code in file for later use by Pass 2.

11. Steps 2 to 10 are executed until EOF is encountered.

PROGRAM :

#include<stdio.h>

#include<conio.h>

struct sym

{

char lab[10];

int val;

};

struct li

{

char oprn[10];

int addr;

};

main ()

{

FILE *f1;

char la[10],op[10],opr[10],a[1000],c;

int i,j,n,k=0,lc=0,m=0,p=0;

struct sym s[10];

struct li l[10];

clrscr();

f1=fopen("pass1inp.txt","r");

c=fgetc(f1);

i=0;

printf ("\n SOURCE PROGRAM \n");

printf("%c",c);

while (c !=EOF)

{

a[i]=c;

c=fgetc(f1);

i++;

printf("%c",c);

}

i=0;

printf("\n INTERMEDIATE FILE \n");

while(strcmp(op,"end")!=0)

{

if(a[i]=='\t')

{

strcpy(la," ");

i++;

}

else

{

j=0;

while(a[i]!='\t')

{

la[j]=a[i];

i++;

j++;

}

la[j]='\0';

i++;

}

if(a[i]=='\t')

{

strcpy(op," ");

i++;

}

else

{

j=0;

while (a[i]!='\t')

{

op[j]=a[i];

i++;

j++;

}

op[j]='\0';

i++;

}

if(a[i]=='\n')

{

strcpy(opr," ");

i++;

}

else

 {

 j=0;

while (a[i] !='\n')

 {

opr [j]=a [i];

 i++;

j++;

}

opr[j]='\0';

i++;

}

j=0;

if (strcmp (la," ") !=0)

{

strcpy(s[m].lab,la);

if (strcmp(op, "start") ==0)

{

lc=atoi(opr);

s [m] .val=lc,

m++;

continue;

}

else if (strcmp (op, "equ") ==0)

{

printf("\n%d\t",lc);

s[m] .val=atoi(opr);

m++;

}

else if (strcmp (op, "resw") ==0)

{

printf("\n%d\t",lc);

s[m] .val=lc;

lc=lc+atoi(opr) *3;

m++;

}

else if (strcmp (op, "resb") ==0)

 {

printf("\n%d\t",lc);

s[m] .val=lc;

lc=lc+atoi(opr);

m++;

}

else

{

printf("\n%d\t",lc);

strcpy(s[m].lab,la);

s[m] .val=lc;

lc=lc+3;

m++;

}

}

else

{

printf("\n%d\t",lc);

lc=lc+3;

}

if(opr[0] =='=')

{

strcpy(l[k].oprn,opr);

k++;

}

printf("%s\t%s\n",op,opr);

}

if(strcmp(op,"end")==0)

for(n=p;n<k;n++)

{

l[n].addr=lc-3;

printf("\n%d\t%s\n",l[n].addr,l[n].oprn);

lc=lc+3;

p++;

}

printf("\n symbol table \n");

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

printf("\n%s\t%d\n",s[i].lab,s[i].val);

printf("\n Literal table \n");

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

printf("\n%s\t%d\n",l[i].oprn,l[i].addr);

getch();

}

Output :

 SOURCE PROGRAM

add     start   1000

           lda     ='02'

           add     ='05'

           sta     two

two     resw    1

           end     add

 

 INTERMEDIATE FILE

1000    lda     ='02'

1003    add     ='05'

1006    sta     two

1009    resw    1

1012    end     add

1012    ='02'

1015    ='05'

 symbol table

add     1000

two     1009

 Literal table

='02'   1012

='05'   1015

Result:

Thus write a C program to implement pass one of a two pass assembler.

Ex No : 3

Implementation of PASS 2 ASSEMBLER

AIM: 
To write a C program to translate intermedite code to machine language.

Algorithm:
1. Open the symbol table, Literal table and intermediate file.

2. Check whether opcode is not equal to end. If false goto step 7.

3. search optable for opcode

4. when condition is true display the corresponding machine value from optable 

5. Check whether the operand is literal , if true get the literals address from the literal table .Find the displacement address and display it.

6. otherwise check the operand for symbol in symbol table 

7. If the instruction is format 4 store the symbol value as operand address. Otherwise Find the displacement address and display it.

8. If opcode is BYTE or WORD then convert constant to object code.

9. goto step 2.

10.  stop the process.

PROGRAM :

/* Pass 2 Assembler */

#include<stdio.h>

#include<conio.h>

#include<string.h>

struct 

{

char sym[10];

int val;

}s[10];

struct

{

char opt[10];

int val;

}o[10];

struct

{

char lit[10];

int addr;

}l[10];

struct

{

char op[10],opr[10];

int lc;

}inter[10];

main()

{

FILE *f1,*f2,*f3,*f4;

int i=0,j=0,k=0,m=0,n=0,r;

char c,a[1000];

clrscr();

f1=fopen("symbb.txt","r");

f2=fopen("op.txt","r");

f3=fopen("li.txt","r");

f4=fopen("inter.txt","r");

printf("symbol table\n\n");

while(!feof(f1))

{

fscanf(f1,"%s%d",s[j].sym,&s[j].val);

printf("%s\t%d\n",s[j].sym,s[j].val);

j++;

}

printf("optable\n\n");

while(!feof(f2))

{

fscanf(f2,"%s%d",o[k].opt,&o[k].val);

printf("%s\t%d\n",o[k].opt,o[k].val);

k++;

}

printf("Literal table\n\n");

while(!feof(f3))

{

fscanf(f3,"%s%d",l[m].lit,&l[m].addr);

printf("%s\t%d\n",l[m].lit,l[m].addr);

m++;

}

printf("Intermediate file\n");

while(!feof(f4))

{

fscanf(f4,"%d%s%s",&inter[n].lc,inter[n].op,inter[n].opr);

printf("%d\t%s\t%s\n",inter[n].lc,inter[n].op,inter[n].opr);

}

rewind(f4);

printf("\nmachine instruction \n\n");

while(!feof(f4))

{

fscanf(f4,"%d%s%s",&inter[n].lc,inter[n].op,inter[n].opr);

if((strcmp(inter[n].op,"equ")==0)||(strcmp(inter[n].op,"word")==0))

continue;

if((strcmp(inter[n].op,"resw")==0)||(strcmp(inter[n].op,"resb")==0))

continue;

printf("%d\t",inter[n].lc);

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

{

if(strcmp(inter[n].op,o[i].opt)==0)

printf("%d\t",o[i].val);

}

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

{

if(inter[n].op[0]!='*')

if(strcmp(inter[n].opr,l[i].lit)==0)

printf("%d\n",l[i].addr-inter[n].lc-3);

}

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

{

if(strcmp(inter[n].opr,s[i].sym)==0)

{

if(inter[n].op[0]=='+')

printf("%d\n",s[i].val);

else

printf("%d\n",s[i].val-inter[n].lc-3);

}

}

if(inter[n].op[0]=='*')

{

printf("%s\n",inter[n].opr);

}

}

getch();

return 0;

}

OUTPUT :

symbol table

addpgm  1000

two     1009

optable

lda     1

add     2

sta     3

+sta    3

Literal table

='02'   1012

='05'   1015

Intermediate file

1000    lda     ='02'

1003    add     ='05'

1006    +sta    two

1010    resw    1

1013    *       ='02'

1016    *       ='05'

machine instruction

1000    1       9

1003    2       9

1006    3       1009

1013    ='02'

1016    ='05'

Result:

Thus
we write a C program to translate intermedite code to machine language.

Ex No: 4

Implementation of SINGLE PASS ASSEMBLER

AIM: 
To write a C program to Implement Single pass Assembler.
Algorithm:
1. Check whether the opcode is equal to START then assign operand address to pc and initialize the header record. Read the next line and initialize the new text record.

2. If the label is present in the read line then check the symbol table.

3. If found check whether the value is * then replace it by the current pc value.

4. Generate the new text record and store the forward list address and the current pc value in the record.

5. Otherwise insert the symbol and corresponding value in the symbol table.

6. Check whether the operand is present in the symbol table.

7. If present display its corresponding value in your text record.

8. If the symbol is not present insert the symbol in your symbol table and assign * for the address & increment the pc value by 1and insert this address in the forward list of symbol table.

9. Read the next line and repeat steps 2 to 8 until END is encountered.

10. If opcode is END then generate End record and assign the stating address.

PROGRAM

#include<stdio.h>

#include<conio.h>

#include<stdlib.h>

#include<string.h>

void main()

{

FILE *pf,*fp;

 struct instruction

 {

   char label[10];

   char opcode[10];

   char operand[10];

 }il;

struct symtab

 {

   char name[10];

   int address;

 }s[20];

struct optab

 {

   char opn[20];

   char mc[20];

 }o[5]={{"ADD","14"},{"LDA","50"},{"STA","02"},


{"JSUB","12"},{"JEQU","04"}};

struct object

 {

  int address;

  char objcode[20];

 }obj;

int locctr=0,i,j,no,f,length,ns=0,n,v,l;

char *p;

clrscr();

fp=fopen("assemble.txt","r");

pf=fopen("object.txt","w+");

fscanf(fp,"%s%s%s\n",il.label,il.opcode,il.operand);

if(strcmp(il.opcode,"START")==0)

 {

   locctr=atoi(il.operand);

   v=locctr;

   fscanf(fp,"%s%s%s\n",il.label,il.opcode,il.operand);

 }

else

   locctr=0;

while(strcmp(il.opcode,"END")!=0)

 {

   f=1;

   if(strcmp(il.label,"-")!=0)

   {

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

     {

      if(strcmp(il.label,s[i].name)==0)

      {


f=0;


printf("There is an error due to the duplication");


exit(0);


}

     }

     if(f==1)

     {

       strcpy(s[ns].name,il.label);

       s[ns].address=locctr;

       ++ns;

     }

   }

   if(strcmp(il.opcode,"RESW")==0)

   {

     strcpy(obj.objcode,"X");

     length=3*atoi(il.operand);

     locctr+=length;

   }

   else if(strcmp(il.opcode,"WORD")==0)

   {

     strcpy(obj.objcode,"00000");

     strcat(obj.objcode,il.operand);

     length=3;

     locctr+=length;

   }

   else if(strcmp(il.opcode,"RESB")==0)

   {

     strcpy(obj.objcode,"N");

     length=atoi(il.operand);

     locctr+=length;

   }

   else if(strcmp(il.opcode,"BYTE")==0)

   {

     strcpy(obj.objcode,"454f46");

     n=strlen(il.operand);

     length=n-3;

     locctr+=length;

   }

   else

   {

     length=3;

     locctr+=length;

     for(i=0;i<5;i++)

     {

       if(strcmp(il.opcode,o[i].opn)==0)

       {


 no=0;


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


 {


  if(strcmp(il.operand,s[j].name)==0)


  {


   no++;


   strcpy(obj.objcode,o[i].mc);


   itoa(s[j].address,p,10);


   strcat(obj.objcode,p);


   break;


  }


 }


 if(no==0)


 {


 printf("There is an undefined symbol");


 exit(0);


 }

       }

     }

   }

   obj.address=locctr-length;

   fprintf(pf,"%d %s %s\n",obj.address,obj.objcode);

   fscanf(fp,"%s %s %s\n",il.label,il.opcode,il.operand);

   }

l=locctr-v;

fclose(pf);

fclose(fp);

printf("The one pass assembler is run successfully\n");

printf("The length of the program is %d\n",l);

printf("SYMBOL TABLE\n");

printf("NAME\t\tADDRESS\n");

printf("~~~~\t\t~~~~~~~\n");

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

 {

 printf("%s\t\t%d\n",s[i].name,s[i].address);

 }

getch();

 }

INPUT FILE(assemble.txt)

ADDN START 1000

FIRST WORD 5

TWO WORD 8

RESULT RESW 2

TEMP BYTE C'EOF'

PROG LDA FIRST

- ADD TWO

- STA RESULT

- END PROG
OUTPUT(OBJECT.TXT)

         ADDR CODE

1000 000005 

1003 000008 

1006 X 

1012 454f46 

1015 501000 

1018 141003 

1021 021006
Result:

Thus
we write a C program to Implement Single pass Assembler.

Ex No : 5

ABSOLUTE  LOADER

AIM : 
To write a C program to Implement absolute Loader.
Algorithm :

1. Read the input line from the object program.

2. Check whether it is Header record.

3. If step 2 is satisfied , get the stating address from the header record and assign It to a variable.

4. When the condition is false , check for text record.

5. Read a character from the text record and subtract it by 48.

6. Read the next character from the text record and concatenate these two characters and store the content in the location specified.

7. Increment the address and repeat the steps 4 to 7 until END record is encountered.

8. Jump to the address specified in END record.

PROGRAM :

#include <stdio.h>

#include <conio.h>

void main()

{


FILE *txt;


char c,programe[10],startadd[5],length[5];


char *addr;


int i,a,b;

clrscr();

txt=fopen("absinp.txt","r");

c=getc(txt);


if(c=='H')


{



fscanf(txt,"%s %d %s",programe, &addr ,length);



printf("\n\n STARTING ADDRESS =%u",addr);


}


while(c!='T')


c=getc(txt);

if(c=='T')

{


for(i=0;i<9;i++)


c=getc(txt);


c=getc(txt);


while(c!='\n')


{



a=((int)c-48);



a*=10;



c=getc(txt);



b=((int)c-48);



*addr = a+b;



printf("\n\nADDRESS = %u VALUE STORED =%d",addr,*addr);



addr++;



c=getc(txt);


}

}

getch();

}

INPUT:

H COPY 5000 1E

T 5000 1E 141033482039001036281030301015482061

E 5000

OUTPUT:

STARTING ADDRESS = 5000

ADDRESS = 5000 VALUE STORED = 14

ADDRESS = 5001 VALUE STORED = 10

ADDRESS = 5002 VALUE STORED = 33

ADDRESS = 5003 VALUE STORED = 48

ADDRESS = 5004 VALUE STORED = 20

ADDRESS = 5005 VALUE STORED = 39

ADDRESS = 5006 VALUE STORED =  0

ADDRESS = 5007 VALUE STORED =  10

ADDRESS = 5008 VALUE STORED =  36

ADDRESS = 5009 VALUE STORED = 28

ADDRESS = 5010 VALUE STORED = 10

ADDRESS = 5011 VALUE STORED = 30

ADDRESS = 5012 VALUE STORED = 30

ADDRESS = 5013 VALUE STORED = 10

ADDRESS = 5014 VALUE STORED = 15 

ADDRESS = 5015 VALUE STORED = 48

ADDRESS = 5016 VALUE STORED = 20

ADDRESS = 5017 VALUE STORED = 61
Result:

Thus
we write a C program to Implement a Absolute Loader.

Ex No : 6

RELOCATABLE  LOADER

AIM : 
To write a C program to translate assembly language to intermedite code using relocatable loader.
Algorithm :

1. Open the object program file and read the Header record.

2. get a free memory location from the operating system.

3. Read the next record from the file.

4. Check whether it is text record.

5. if the condition is true read a character from the text record and subtract it by 48.

6. Read the next character from the text record and concatenate these two characters and store the content in the location specified.

7. Increment the address by 1.

8. Repeat steps 5 to 8 until ‘\n’ is encountered.

9. If step 4 is false then check for Modification record.

10. If true add the starting address of the program with the  address specified in the modification record to be altered

11. Repeat steps 3 to 10 until EOF is encountered.

PROGRAM:

//Program for relocatable loader

#include <stdio.h>

#include <conio.h>

#include <string.h>

void main()


{


long int stoh(char *a);


char *rec, *name, *addr,*x, *length, *objcode, *rebit;


long int addr1, start, length1, rebit1, x1;


int mask,rebit2,i,j,y;


long int c,d;


FILE *fp;


clrscr();


fp= fopen("obj1.txt","r");


fscanf(fp, "%s %s %s %s\n",rec, name, addr, length);


printf("Give the starting address of the program =");


scanf("%lx",&start);


if(strcmp(rec,"H")==0)



{



printf("Program Name =%s\n",name);



addr1 = stoh(addr);



printf("The Starting Address =%lx\n", start+addr1);



length1 = stoh(length);



printf("The length of the program =%lx\n",length1);



}


printf("\noutput\n");


printf("\tAddr\tcode\n");


while(!feof(fp))



{



fscanf(fp,"%s ",rec);



if(strcmp(rec,"E")==0)




{




fscanf(fp,"%s",addr);




addr1 = stoh(addr);




printf("\nAddress of the first executable 




Instruction = %lx",start+addr1);




break;




}



else if(strcmp(rec,"T")==0)




{




fscanf(fp,"%s %s %s %s\n", addr, length, rebit, 




objcode);




addr1 = stoh(addr);




length1 = stoh(length);




rebit1=stoh(rebit);




rebit2=(int)rebit1;




mask = 0x0800;




for(i=0;i<2*length1;i+=6)





{





for(j=0;j<6;j++)






x[j]=objcode[i+j];





d=0x0;





for(j=0;j<6;j++)






{






c=x[j]-0x30;






if(c>0x9)







c-=0x7;






d=d*0x10+c;






}





y=rebit2&mask;





if(y == mask)






d=start+d;





mask=mask>>1;





printf("\t%lx\t%06lx\n",start+addr1,d);





addr1+=3;





}




}



}


fclose(fp);


getch();


}

long int stoh(char *a)


{


int i, l,c;


long int d=0;


l=strlen(a);


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



{



c=a[i]-0x30;



if(c>0x9)




c-=0x7;



d = d*0x10+c;



}


return d;


}

INPUT FILE(obj1.txt)

H ADDN 000000 0016

T 000000 0F E00 50000914000C02000F000005000008

E 000000

OUTPUT

Give the starting address of the program =1000

Program Name =ADDN

The Starting Address =1000

The length of the programe =16

         Addr    code

        1000    501009

        1003    14100c

        1006    02100f

        1009    000005

        100c    000008

Address of the first executable Instruction = 1000

Result:

Thus we write a C program to translate assembly language to intermedite code using relocatable loader.
Ex No : 7

PASS 1 of a LINKING LOADER

AIM: 
To write a C program to generate  external symbol table using pass one of a Linking Loader.

Algorithm:

1. Get the Program starting address from operating system.

2. set the first control section address(CSADDR) to Program starting address.

3. Read the next input record

4. Store the length of the program in a variable CSLTH.

5. Enter the control section name into ESTAB with the value CSADDR

6. Read the next input record

7. If the record type is D

8.  then enter the symbol into ESTAB with value(CSADDR + indicated address)

9. Repeat step 8 until all the symbols in the record are processed.

10.  Repeat steps 6 to 9 until E record type is encountered.

11.  Add CSLTH to CSADDR to get the starting address for next control section.

12.  Repeat steps 3 to 9 until end of file is encountered.

13.  Display the External symbol table.

Ex No : 8

PASS 2  of a LINKING LOADER

AIM : 
To write a C program to Implement PASS 2 of a Linking Loader

Algorithm :

1. Set CSADDR & EXECADDR to PROGADDR.

2. Read the Header record.

3. Set CSLTH to control section length.

4. Read the next input record.

5. If the scanned character is ‘T’ then 

6. read a character from the text record and subtract it by 48.

Read the next character from the text record and concatenate these   two characters and store the content in the location specified.

7. Increment the address by 1.

8. Repeat step 2 until \n is reached.
9. If the scanned character is ‘M’ then
10.  Add the modifying symbol value at location.

11. Repeat steps 4 to 10 until E record type is encountered.

12. If an address is specified in the End record then set EXECADDR to CSADDR+ specified address

13. add CSLTH to CSADDR

14. Repeat steps 2 to 13 until EOF is encountered.

PROGRAM :

#include<stdio.h>

#include<conio.h>

struct ex

{

char name[20];

char symbol[20];

int address;

int length;

}extab[30];

void main()

{

FILE *in,*p;

Int e=0,a,b,I,count=0,t=0,j=0;

Char c,*addr,symbol[10],name[10],*st;

Clrscr();

In=fopen(“solo.txt”,”r”);

P=fopen(“ob.txt”,”r”);

C=fgetc(p);

While(!feof(in))

{

fscanf(in,”%s%s%d%d”,extab[e].name,extab[e].symbol,&extab[e].address,&extab[e].length);

e++;

}

st=extab[0].address;

while(c!EOF)

{

if(c==’H’)

{

fscanf(p,%s”,name);

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

{

if(strcmp(name,extab[j].name)==0)

{

t=addr=extab[j].address;

break;

}

}

}

if(c==’M’)

{

c=getc(p);

fscanf(p,”%d%s”,&a,name);

adder=t+a;

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

{

if(strcmp(name,extab[j].symbo)==0)

{

i=extab[j].address;

break;

}

}

*addr+=i/100;

addr++;

*addr+=i%100;

}

if(c==’T’)

{

for(i=0;i<=6;i++)

c=getc(p);

c=getc(p);

while(c!=’\n’)

{

a=c-48;

a*=10;

c=getc(p);

b=c-48;

*addr=a+b;

addr++;

count++;

c=getc(p);

}

}

c=getc(p);

}

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

{

printf(“Address=%u value =%d\n”,st,*st);

st++;

}

getch();

}

Input :

H proga 0 9

D lista 2 enda 3

T 01 09 000009010012180005

M 1 lista

E proga

H progb 0 18

D listb 12 endb 13

T 10 09 000009010012180005

M 7 listb

E progb

Output :

Solo.txt

Proga
#
3476
9

*
lista
3478
0

*
enda
3479
0

progb
#
3485
18

*
lista
3488
0

*
enda
3489
0

Result:

Thus we write a C program to generate  external symbol table using  Linking Loader.

Ex No : 9

ONE PASS MACROPROCESSOR

AIM : 
To write a C program to Implement one pass macroprocessor.
Algorithm :

1. open the input file
2. Scan the next line from the input file.
3. Separate the opcode , label & operand.
4. Repat step 5 & 6 until END is encountered

5. Getline

6. Processline

Processline

1. Check if OPCODE is present in NAMTAB

2. then  EXPAND

3. else Check if opcode is MACRO then DEFINE
4. otherwise write source line to expanded file.

Expand
1. Set expanding as TRUE

2. then Substitute arguments in argument table.

3. write the macro invocation as comment to expanded file.

4. Repat step 5 & 6 until END is encountered

5. Getline

6. Processline

7. Set expanding as FALSE

Getline
1. If expanding is TRUE then

2. read the next input line from definition table and substitute arguments from ARGTAB for positional notation

3. otherwise read the next line from input file.

Define
1. then enter the macro name in NAMTAB
2. macro prototype in DEFTAB
3. read the next line from macro body
4. substitute positional notation for parameters 
5. enter line into DEFTAB
6. Repeat steps 7 to 9 until MEND is encountered.
PROGRAM :

/* ONE PASS MACRO PROCESSOR */

#include<stdio.h>

#include<conio.h>

struct name

{

char nt[10];

}nametab[1];

struct arg

{

char ar[30];

int index;

}argtab[1];

void main()

{

FILE *s,*def,*ext;

char label[20],opcode[20],operand[20],in[10];

int nt=0,i=0,j=0,ar=0,pos;

clrscr();

ext=fopen("extern.txt","w");

s=fopen("source.txt","r");

def=fopen("define.txt","w");

fscanf(s,"%s%s%s",label,opcode,operand);

while(strcmp(opcode,"END")!=0)

{

if(strcmp(opcode,"MACRO")==0)

{

strcpy(nametab[nt].nt,label);

printf("Name of the macro=%s",nametab[nt].nt);

nt++;

strcpy(argtab[ar].ar,operand);

argtab[ar].index=1;

//fprintf(def,".\t%s\t%s\n",label,operand);

while(strcmp(opcode,"MEND")!=0)

{

fscanf(s,"%s%s%s",label,opcode,operand);

if(strcmp(operand,argtab[ar].ar)==0)

{

strcpy(operand,"?");

pos=argtab[ar].index;

j=1;

}

fprintf(def,"\t%s\t%s",opcode,operand);

if(j==1)

{

fprintf(def,"%d",pos);

j=0;

}

fprintf(def,"\n");

}

}

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

{

if(strcmp(opcode,nametab[i].nt)==0)

{

fprintf(ext,".\t%s\t%s\n",opcode,operand);

fclose(def);

strcpy(in,operand);

freopen("define.txt","r",def);

fscanf(def,"%s%s",opcode,operand);

while(strcmp(opcode,"MEND")!=0)

{

if(operand[0]=='?')

strcpy(operand,in);

fprintf(ext,"\t%s\t%s\n",opcode,operand);

fscanf(def,"%s%s",opcode,operand);

}

break;

}

}

if(strcmp(opcode,"MEND")!=0)

{

if(strcmp(label,"*")!=0)

fprintf(ext,"%s\t%s\t%s\n",label,opcode,operand);

else

fprintf(ext,"\t%s\t%s\n",opcode,operand);

}

fscanf(s,"%s%s%s",label,opcode,operand);

}

fprintf(ext,"\t%s\t%s\n",opcode,operand);

getch();

}

INPUT :SOURSE.TXT

PG

MACRO
&A

*

ADD

&A

*

STA

BETA

*

MEND
*

PGM
START
1000

*

PG

ALPHA

*

LDA

BETA

*

STA

GAMMA

*

END

PGM

OUTPUT:

DEFINE.TXT


ADD
?1


STA
BETA


MEND
*

EXTERN.TXT

PGM
START
1000

.
PG
ALPHA


ADD
ALPHA


STA
BETA


LDA
BETA


STA
GAMMA


END
PGM

Result:

 Thus we write a C program to Implement one pass macroprocessor.

Ex No : 10

TEXT EDITOR

AIM :
 To write a C program to Implement Text Editor operation like creating a file , inserting a character , Editing a character and deleting a character.

Algorithm :

Create a new file.

1. Get the file name from the user

2. open the file in write mode.

3. using the getchar function read the character from the user store it in the above file.

Editing a file

1. open the file in write mode.

2. get the index of the character to be edited

3. Read the character to be replaced.

4. Now the corresponding array index is changed with the character.

      Deleting a character

1. open the file in write mode.

2. get the index of the character to be deleted

3. transfer the content of index +1 to index 

4. Repeat step 3 until end of array is encountered.

Inserting a character

1. open the file in write mode.

2. get the character & the index value of the character to be inserted

3. Insertion is done by shifting process.

PROGRAM:

void flash();

void end () ;

#include<stdio.h)

#include<conio.h>

#pragma startup flash 


#pragma exit end

void main()

{

FILE *file;

char fname[13J;

int select,i=0,index,j,k;

char character,imformation[150],input[3]; 

clrscr();

printf("1
)CREATE A NEW FILE\n2
)OPEN A FILE \n “);

printf ("Enter the option you want : ") ;

scanf ("%d" ,&select);

switch(select)

case 1:

printf(“Enter the file name: “);

scan(“%d", &select);

switch(select)

{

case 1:

printf(“enter the file name:”);

scanf(“%s”, fname);

file=fopen(fname,”w”);

printf(“Enter the content to be stored :\nl”); textcolor(BLUE+BLINK);

cprintf("\nPRESS CTRL+Z TO EXIT \n"); 

while((character=getchar( ))!=EOF)

putc(character,file);

fclose(file);


break;

case 2:

print("Enter the file to be open: “); 

scanf("%s",fname);

do

{

printf (" \n l-_o-(SHOW THE CONTENTS\n \n2
>EDIT AN CHARACTER \n \n3--(DELETE AN CHARACTER\n\n4 --(INSERT AN CHARACTER\n\n5--(EXIT”);

printf("\n\n\nENTER YOUR CODE :"); 

scanf(“  %d “ ,$Se1ect ) ;

Switch(select )

                    {
case 1: // view the contents 

 file=fopen(fname, “r");

i =o; 

while((character=getc(file))!=EOF)

{

information[i]=character;;

printf("%c",information[i];

 i++;

}

fclose(file); 

getch();

break;

case 2://modifing

file=fopen (fname, "w''');

printf("ENTER THE INDEX VALUE OF THE CHARACTER TO BE CHANGED :");

 scanf ("%d ", &index) ;

printf(“ENTER THE CHARACTER TO BE CHANGED: “); 

scanf(“%s",input);

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

{

if(j==index)
{

information[index]=input[0]; break;

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

putc(information[j],file);

fclose(file); break;

case 3://deleting 
file=fopen(fname," w") ;

printf("Enter the index value of the character to be deleted :");

scan f ( “ %d" , & index) ;

for(k=index;k<i;k++) 

information[k]=imformation[k+1];

i--;

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

putc(information[j],file);

fclose(file); break;

case 4:

f i1e=fopen (fname, "w''') ;

printf ("Enter the inde>: value of the character to be changed:"); 

scanf ("%d ", &dndex) ;

printf("ENTER THE CHARACTER TO BE CHANGED: "); 

scanf ("%S", input);

for(k=i;k>=index;k--)



information[k]=information[k+1];

information[index]=input[0];

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

 putc(information[j],file);

fclose(file)

break ;

} / / Switch

}

while (se1ect! = 5);

break;

default:

textcolor(RED+BLINK); 

cprintf(“REDQUEEN :"); 

printf("Error in option Terminating the program");

}
getch ( ) ;

}
 void flash()

{

int i,j;

c1rscr ( ) ;

textcolor(RED);

goto(27,10);

cprjntf ("UMBERLLA RESEARCH CENTER “ ); 

gotoxy(27, 13);

cprintf(“RED QUEEN SOFTWARE INC");

gotoxy ( 27, 16);

cprintf("TEXT EDITOR --- TRIAL VERSION 1.0”);

gotoxy(27, 19);

textcolor(GREEN+BLINK);

cprintf("ALL RIGHTS ARE RESERVED");

 textcolor(WHITE);

getch();

}

void end ()

{

int i,j;

 c1rscr ( ) ;

textcolor(RED) ;

gotoxy (27, 10);

cprintf(“UMBERLLA RESEARCtt CENTER"); 

gotoxy(27, 13);

cpr'intf ("RED QUEEN SOFTWARE INC"); 

gotoxy (27, 16);

cprintf(“THANKS FOR USING THE EDITOR “); 

gotoxy (27, 19);

textcolor(GREEN+BLINK);

cprintf("ALL RIGHTS ARE RESERVED");

 getch();

}

OUTPUT:

UMBERLLA RESEARCH CENTER

RED QUEEN SOFTWARE INC

TEXT EDITOR ---- TRIAL VERSION 1.0

ALL RIGHTS ARE RESERVED

l
)CREATE
A
NEW
FILE

2
)OPEN
A
FILE

Enter the option you want :1

Enter the file name: redqueen.txt Enter the content to be stored:

PRESS CTRL+Z TO EXIT

l
)CREATE
A
NEW
FILE

2
)OPEN
A
FILE

Enter the option you want :2

Enter the file to be open: redqueen..txt

l
)SHOW
THE
CONTENTS

2
)EDIT
AN
CHARACTER

3
)DELETE
AN
CHARACTER

4
)INSERT
AN
CHARACTER

5
)EXIT

ENTER YOUR CODE :1

1
)SHOW
THE
CONTENTS

2
)EDIT
AN
CHARACTER

3
)DELETE
AN CHARACTER

~4
)INSERT
AN
CHARACTER

5----------)EX I T

ENTER YOUR CODE :2

ENTER THE INDEX VALUE OF THE CHARACTER TO BE CHANGED :1 

ENTER THE CHARACTER TO BE CHANGED: C

1
)SHOW
THE
CONTENTS

2
)EDIT
AN
CHARACTER

3
) DELETE AN CHARACTERR

4
)INSERT AN  CHARACTER

5
----)EX I T

ENTER YOUR CODE :1 

1
)SHOW
THE
CONTENTS

2
)EDIT
AN
CHARACTER

3
)DELETE
AN
CHARACTER

4
)INSERT
AN
CHARACTER

5
----)EX IT

ENTER YOUR CODE :3

Enter the index value of the character to be deleted :5

l
)SHOW
THE
CONTENTS

2
)EDIT
AN
CHARACTER

3
)DELETE
AN
CHARACTER

4
>INSERT
AN
CHARACTER

5
)EXIT

ENTER YOUR CODE :1 

l
)SHOW
THE
CONTENTS

2
)EDIT
AN
CHARACTER

3
)DELETE
AN
CHARACTER

4
)INSERT
AN
CHARACTER

5---------)EX IT

ENTER YOUR CODE :4

Enter the index value of the character to be changed : 4 

ENTER THE CHARACTER TO BE CHANGED: D

l
)SHOW
THE
CONTENTS

2---------)EDIT AN CHARACTER

3--------->)DELETE AN CHARACTER

4
> I NSERT AN CHARACTER

5 >EXIT

ENTER YOUR CODE: 1

l
)SHOW
THE
CONTENTS

2---------)EDIT AN CHARACTER

3--------->)DELETE AN CHARACTER

4
> I NSERT AN CHARACTER

5
>EXIT

ENTER YOUR CODE: 5

UMBERELLA RESARCH CENTER

RED QUEEN  SOFTWARE INC

THANKS FOR USING THE EDITOR

ALL RIGHTS ARE RESERVED

UMBERELLA RESEARCH CENTER

RED QUEEN  SOFTWARE INC

THANKS FOR USING THE EDITOR

ALL RIGHTS ARE RESERVED

Result:

To write a C program to Implement Text Editor operation like creating a file , inserting a character , Editing a character and deleting a character.
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