Operating Systems

Q.1.
Consider the following Snapshot of a System.



Allocation

Max


Available



A  B  C  D

A  B  C  D

A  B  C  D


P0
0   0   1  2

0   0   1  2

1   5   2  0 


P1
1   0   0  0

1   7   5  0


P2
1   3   5  4

2   3   5  6


P3
0   6   3  2

0   6   5  2


P4
0   0   1  4

0   6   5  6


Use Banker’s algorithm.

a) What is the content of matrix need ?

b) Is the system in a safe state ?

Implement Banker’s algorithm using a C program.

Solution :

/*-------------Banker's algorithm---------------------------------*/

#include<stdio.h>

#include<stdlib.h>

#include<conio.h>

#define MAX_PROC 10

#define MAX_RESO 10

#define TRUE 1

#define FALSE 0

void main()

{

 
int n; 




//Let n be the number of processes in the system

 
int m;




//Let m be the number of resource types


int available[MAX_RESO];

//Number of available resources





     

//of each type

 
int max[MAX_PROC][MAX_RESO];//Maximum demand of each process

 int allocation[MAX_PROC][MAX_RESO]; //No. of resources of each type





     


//currently allocated to each process

 int need[MAX_PROC][MAX_RESO];     
//Remaining resource need of each process

 
void assign_available(int available[], int m);

 
void assign_max(int max[][MAX_RESO], int n, int m);

 
void assign_alloc(int allocation[][MAX_RESO], int n, int m);

void cal_need(int need[][MAX_RESO], int max[][MAX_RESO], int alloc[][MAX_RESO], int n, int m);

int safety(int available[], int max[][MAX_RESO], int alloc[][MAX_RESO], int need[][MAX_RESO], int n, int m);

clrscr();

 
printf("\nEnter no. of processes     : ");

 
scanf("%d", &n);

 
if(n > MAX_PROC)

   
{

    

printf("\nNumber of processes cannot be greater than %d",MAX_PROC);

    

exit(0);

   
}

 
printf("Enter no. of resource types: ");

 
scanf("%d", &m);

 
if(m > MAX_RESO)

   
{

    

printf("\nNumber of resources cannot be greater than %d",MAX_RESO);

    

exit(0);

   
}

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

 
assign_available(available,m);

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

 
assign_max(max,n,m);

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

 
assign_alloc(allocation,n,m);

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

 
cal_need(need,max,allocation,n,m);

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

 
if(safety(available,max,allocation,need,n,m)==TRUE)

   

printf("\nSystem is in a safe state.............");

 
else

   

printf("\nSystem is not in a safe state.............");

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

}

/*------A vector of length m indicating number of available----------*/

/*------resources of each type---------------------------------------*/

void assign_available(int avail[], int m)

{

 
int i;

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

    
{

     

//printf("test %d %d\n",i,m);

     

while(1)

       

{




printf("\nEnter no. of instances of Resource no. %d available: ", i+1);




scanf("%d", &avail[i]);




if(avail[i] < 0)


  

{


   


printf("\nValue must be greater than 0");


   


continue;


  

}




else


   


break;

       

}

    
}

}

/*------Maximum demand of each process-------------------------------*/

void assign_max(int max[][MAX_RESO], int n, int m)

{

 
int i,j;

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

    
{

     

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



{


 

while(1)
//getting the value


   

{


    


printf("\nEnter Maximum demand of process %d for resource %d: ",



 i+1,j+1);


    


scanf("%d", &max[i][j]);


    


if(max[i][j] < 0)


      


{


       



printf("\nValue must be greater than 0");


      



 continue;


      


}


    


else


       



break;


   

}            //end-while

}  //end for-resource loop

    
}      //end for-process loop

}

/*------No. of resources of each type--------------------------------*/

/*------currently allocated to each process--------------------------*/

void assign_alloc(int alloc[][MAX_RESO], int n, int m)

{

 int i,j;

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

    
{

     

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



{




while(1)
//getting the value


   

{

printf("\nEnter resources of type %d allocated to process %d: ", j+1,i+1);


    


scanf("%d", &alloc[i][j]);


    


if(alloc[i][j] < 0)


      


{


       



printf("\nValue must be greater than 0");


       



continue;


      


}


    


else


      



 break;


   

}            //end-while



}  //end for-resource loop

    
}      //end for-process loop

}

/*------Remaining resource need of each process----------------------*/

void cal_need(int need[][MAX_RESO], int max[][MAX_RESO], int alloc[][MAX_RESO], int n, int m)

{

int i,j;

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

{

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

need[i][j]=max[i][j]-alloc[i][j];

}//end for-process loop

}

/*-------------------------------------------------------------------*/

int safety(int avail[], int max[][MAX_RESO], int alloc[][MAX_RESO], int need[][MAX_RESO], int n, int m)

{

 int work[MAX_RESO];

 
int finish[MAX_PROC];

 int i,j,k;

 //Initializing work vector------------------

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

 
   work[i]=avail[i];

 //Initializing finish vector------------------

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

   
 finish[j]=FALSE;

 i=0;

 while(i<n) //for each process

    
{

    

 if(finish[i]==TRUE) //goto next process

      

 {




i++;




continue;

      

 }

     

//check whether need < work for current process

    

 k=TRUE;

    

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



{


 

if(need[i][j] > work[j])


  

 {


   


 k=FALSE;


    


break;


 

  }



}

   

  if(k==TRUE)
//update work

       

{




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




   work[j]=work[j]+alloc[i][j];




finish[i]=TRUE;




i=0;

      

 }

    

 else




i++;
      //check for next process

   
 }

 for(k=0;k<n && finish[k]==TRUE;k++);

 if(k==n)

  
 return TRUE;

 return FALSE;

}

Q 2. Write a program to verify whether the system is in deadlock state or not.

/*-------------Deadlock Detection algorithm---------------------------------*/

#include<stdio.h>

#include<stdlib.h>

#include<conio.h>

#define MAX_PROC 10

#define MAX_RESO 10

#define TRUE 1

#define FALSE 0

void main()

{

 int n;

//Let n be the number of processes in the system

 
int m;

//Let m be the number of resource types

 
int i,j;

 
int available[MAX_RESO];
     //Number of available resources





    
    //of each type

 
int request[MAX_PROC][MAX_RESO];    //Current Request of each process

 int allocation[MAX_PROC][MAX_RESO]; //No. of resources of each type





     


//currently allocated to each process

 int finish[MAX_PROC];               //Finish flag of each process

 
void assign_available(int available[], int m);

 
void assign_req(int request[][MAX_RESO], int n, int m);

 
void assign_alloc(int allocation[][MAX_RESO], int n, int m);

 
void init_finish(int allocation[][MAX_RESO], int finish[], int n, int m);

int deadlock(int avail[], int request[][MAX_RESO], int alloc[][MAX_RESO], int finish[], int n, int m);

 
clrscr();

 
while(1) 

{



 printf("\nEnter no. of processes     : ");


 
scanf("%d", &n);


 
if(n > MAX_PROC)


  
{


    

printf("Number of processes cannot be greater than %d",MAX_PROC);


   

 continue;


   
}



 else


  

 break;

    
}

 while(1) 

{



 printf("\nEnter no. of resource types: ");


 
scanf("%d", &m);


 
if(m > MAX_RESO)


  
 {


   

 printf("Number of resources cannot be greater than %d",MAX_RESO);


    

continue;


  
 }



 else


  

 break;

   
 }

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

 
assign_available(available,m);

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

 
assign_req(request,n,m);

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

 
assign_alloc(allocation,n,m);

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

 
init_finish(allocation,finish,n,m);

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

 
if(deadlock(available,request,allocation,finish,n,m)==TRUE)

  
 {

    

printf("\nSystem is in a Deadlock state...Processes in Deadlock.");

   

 j=1;

   

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



{




 if(finish[i]==FALSE)


 

  printf("\n%d. Process no. %d",j++,i+1);



}

  
 }

 else


 printf("\nSystem is not in a Deadlock...............");

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

}

/*------A vector of length m indicating number of available----------*/

/*------resources of each type---------------------------------------*/

void assign_available(int avail[], int m)

{

 int i;

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

   
 {

   

  //printf("test %d %d\n",i,m);

    

 while(1)

      

 {




printf("Enter no. of instances of Resource no. %d available: ", i+1);




scanf("%d", &avail[i]);




if(avail[i] < 0)


  

{


  


 printf("Value must be greater than 0\n");


  


 continue;


 

 }




else


   


break;

      

    }

}

}

/*------Maximum demand of each process-------------------------------*/

void assign_req(int request[][MAX_RESO], int n, int m)

{

 int i,j;

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

   
 {

   

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



{




 while(1)
//getting the value


   

{

printf("Enter Current Request of process %d for resource %d: ", i+1,j+1);


  


 scanf("%d", &request[i][j]);


 


   if(request[i][j] < 0)


   


   {


       



printf("Value must be greater than 0\n");


     



  continue;


     


 }


 


   else


   



    break;


  

 }            //end-while



}  //end for-resource loop

 
   }      //end for-process loop

}

/*------No. of resources of each type--------------------------------*/

/*------currently allocated to each process--------------------------*/

void assign_alloc(int alloc[][MAX_RESO], int n, int m)

{

 int i,j;

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

   
 {

    

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



{




 while(1)
//getting the value



   
{

printf("Enter resources of type %d allocated to process %d: ", j+1,i+1);


   


scanf("%d", &alloc[i][j]);





if(alloc[i][j] < 0)


      


{


     


  
printf("Value must be greater than 0\n");


    


   
continue;


      


}


    


else


       



break;


   

}            //end-while



}  //end for-resource loop

    
}      //end for-process loop

}

/*-------------------------------------------------------------------*/

void init_finish(int alloc[][MAX_RESO], int finish[], int n, int m)

{

 
int i,j;

 //Initializing finish vector------------------

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

  
  {

    

 //Determine if Allocation(i) is equal to 0--

    

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



{




 if(alloc[i][j]!=0)


 

  {


   


 finish[i]=FALSE;





    break;


 

  }



}

    

 if(j==m)

   

    finish[i]=TRUE;

  
  }

}

/*-------------------------------------------------------------------*/

int deadlock(int avail[], int request[][MAX_RESO], int alloc[][MAX_RESO], int finish[], int n, int m)

{

 int work[MAX_RESO];

 int i,j,k;

 //Initializing work vector------------------

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

work[i]=avail[i];

 i=0;

 while(i<n) //for each process

{

   

  if(finish[i]==TRUE) //goto next process

      

 {




i++;




continue;

      

 }

    

 //otherwise finish[i] is false

    

 //check whether request < work for current process

   

  k=TRUE;

   

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



{


 

if(request[i][j] > work[j])


  

 {




    k=FALSE;


   


 break;


   

}



}

  

   if(k==TRUE)
//update work

      

 {




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


  


 work[j]=work[j]+alloc[i][j];




finish[i]=TRUE;




i=0;

      

 }

     

else




i++;
      //check for next process

   
 }

 
for(k=0;k<n && finish[k]==TRUE;k++);

 if(k==n)

 

  return FALSE;

 return TRUE;

}

Q 3. Suppose that a disk drive has 200 cylinders, numbered 0 to 199. The devise is currently serving a request at cylinder 143, and the previous request was at cylinder 125. The queue of pending request in FIFO order is 86, 1470, 913, 1774, 948, 1509, 1022, 1750, 130. Starting from the current head position, what is the total distance (in cylinders) that the disk arm moves to satisfy all the pending requests using FCFS disk scheduling algorithm.    

Solution 3.

 #include<stdio.h>

#include<conio.h>

#include<stdlib.h>

#include "mylib.h"

#define QUEUE_LEN 10

void main()

{

 int req_queue[QUEUE_LEN];

 
int curr_head, tot_req;

 
int tot_cylinder, tot_head_mov;

 int i;

 
void get_requests(int req[], int m, int n);

 clrscr();

 while(1) {


 printf("\nEnter no. of requests     : ");


 scanf("%d", &tot_req);


 if(tot_req > QUEUE_LEN)

 
  {
   

         printf("\nNumber of requests cannot be greater than %d",QUEUE_LEN);


        continue;


   }

               else


       break;

    }

 while(1) {


 printf("\nEnter no. of cylinders    : ");


 scanf("%d", &tot_cylinder);


 if(tot_cylinder <= 0)


   {


    printf("\nTotal cylinders value must be positive");


    continue; }


 else


    break;

    }

 while(1) 

{


 printf("\nEnter Current Head value  : ");


 scanf("%d", &curr_head);


 if(curr_head < 0 || curr_head > tot_cylinder)


   {


    printf("\nInvalid current head position, Enter a value between 0 and %d",tot_cylinder);


    continue;


   }


 else


    break;

}

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

 
get_requests(req_queue,tot_req,tot_cylinder);

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

 tot_head_mov=0;

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

  
  {

    

 tot_head_mov+=modulus(curr_head-req_queue[i]);

     

curr_head=req_queue[i];

   
 }

 printf("\nTotal Head Movement is : %d cylinders ", tot_head_mov);

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

}

/*-------------------------------------------------------------------*/

void get_requests(int requests[], int m, int n)

{

 int i;

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

 
   {

    
 while(1)

     

  {




printf("Enter Request no. %d: ", i+1);




scanf("%d", &requests[i]);




if(requests[i] < 0 || requests[i] > n)


 

 {


 


  printf("Value must be between 0 and %d\n",n);


  


 continue;



  }



else


  
 break;

       

}

  
  }

}

/*-------------------------------------------------------------------*/

Q 4. Suppose that a disk drive has 200 cylinders, numbered 0 to 199. The devise is currently serving a request at cylinder 143, and the previous request was at cylinder 125. The queue of pending request in FIFO order is 86, 1470, 913, 1774, 948, 1509, 1022, 1750, 130. Starting from the current head position, what is the total distance (in cylinders) that the disk arm moves to satisfy all the pending requests using SSTF disk scheduling algorithm.    

Solution 4
#include<stdio.h>

#include<conio.h>

#include<stdlib.h>

#include "mylib.h"

#define QUEUE_LEN 10

#define REQ_SERVED 1

void main()

{

 int req_queue[QUEUE_LEN];

 int serve_flag[QUEUE_LEN];

 int curr_head, tot_req;

 int tot_cylinder, tot_head_mov;

 int i,j;

 void get_requests(int req[], int m, int n);

 int get_sst(int req[], int serv[], int tot_req, int curr_head);

 clrscr();

 while(1) {



 printf("Enter no. of requests     : ");



 scanf("%d", &tot_req);



 if(tot_req > QUEUE_LEN)


  
 {


  

  printf("Number of requests cannot be greater than %d\n",QUEUE_LEN);


   

 continue;


   
}



 else


 

   break;

    
}

 while(1) {


 
printf("Enter no. of cylinders    : ");



 if(tot_cylinder <= 0)


 
  {


  

  printf("Total cylinders value must be positive\n");


  

  continue;


  
 }


 
else


  
  break;

   

 }

 while(1) {



 printf("Enter Current Head value  : ");



 scanf("%d", &curr_head);



 if(curr_head < 0 || curr_head > tot_cylinder)



   {

printf("Invalid current head position, Enter a value between 0 and %d\n",tot_cylinder);



          continue;


  
 }



 else


  

  break;

  
  }

 

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

 get_requests(req_queue,tot_req,tot_cylinder);

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

 //initialize the service flags------------------------------------------

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

 

   serve_flag[i]=0;

 

tot_head_mov=0;

 while(1)

    
{

    
 j=get_sst(req_queue, serve_flag, tot_req, curr_head);

   
  if(j==-1)

    

   break;

printf("\nSST: %d, SST_val=%d, Curr=%d, Head_Mov:%d", j+1, req_queue[j], curr_head, modulus(curr_head-req_queue[j]));

  
   tot_head_mov+=modulus(curr_head-req_queue[j]);

     
curr_head=req_queue[j];

    
 serve_flag[j]=REQ_SERVED;

  
  }

 printf("\nTotal Head Movement is %d cylinders", tot_head_mov);

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

}

/*-------------------------------------------------------------------*/

void get_requests(int requests[], int m, int n)

{

 int i;

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

    {

   
  while(1)

     
  {



printf("Enter Request no. %d: ", i+1);



scanf("%d", &requests[i]);



if(requests[i] < 0 || requests[i] > n)



  {




   printf("Value must be between 0 and %d\n",n);


   

continue;


 
 }



else


 
  break;

  
     }

   
 }

}

/*-------------------------------------------------------------------*/

int get_sst(int req[], int serv[], int tot_req, int chead)

{

 
int ssq, sst_time;

 int i;

 ssq=0;

 
while(serv[ssq]==REQ_SERVED && ssq < tot_req)

 
  ssq++;

 if(ssq==tot_req)

  
  return -1;

 
sst_time=modulus(chead-req[ssq]);

 
for(i=ssq+1;i<tot_req;i++)

   
 {

    

 if(modulus(chead-req[i]) < sst_time && serv[i]==0)

      
 {


ssq=i;



sst_time=modulus(chead-req[i]);

     
  }

//printf("\ni=%d, diff=%d, serv=%d, ssq=%d, sst_time=%d", i, modulus(chead-req[i]), serv[i], ssq, sst_time);

    }

 fflush(stdin);

 getchar();

 
return ssq;

}

/*-------------------------------------------------------------------*/

Q 5. Suppose that a disk drive has 200 cylinders, numbered 0 to 199. The devise is currently serving a request at cylinder 143, and the previous request was at cylinder 125. The queue of pending request in FIFO order is 86, 1470, 913, 1774, 948, 1509, 1022, 1750, 130. Starting from the current head position, what is the total distance (in cylinders) that the disk arm moves to satisfy all the pending requests using SCAN disk scheduling algorithm.    

Solution 

#include<stdio.h>

#include<conio.h>

#include<stdlib.h>

#include "mylib.h"

#define QUEUE_LEN 10

#define REQ_SERVED 1

void main()

{

 int req_queue[QUEUE_LEN];

 int serve_flag[QUEUE_LEN];

 
int curr_head, tot_req;

 int tot_cylinder, tot_head_mov;

 int i,j;

 void get_requests(int req[], int m, int n);

 
int get_sst(int req[], int serv[], int tot_req, int curr_head, int dir);

 
clrscr();

 while(1) {



 printf("Enter no. of requests     : ");



 scanf("%d", &tot_req);


 
if(tot_req > QUEUE_LEN)


  
 {


  

  printf("Number of requests cannot be greater than %d\n",QUEUE_LEN);


    

continue;


   }


   else


  
  break;

   
 }

 while(1) {


 printf("Enter no. of cylinders    : ");


 scanf("%d", &tot_cylinder);


 if(tot_cylinder <= 0)


   {


   
 printf("Total cylinders value must be positive\n");


   
 continue;


   }


 else


    break;

    }

 while(1) {



 printf("Enter Current Head value  : ");


 
scanf("%d", &curr_head);


 
if(curr_head < 0 || curr_head > tot_cylinder)


 
  {

printf("Invalid current head position, Enter a value between 0 and %d\n",tot_cylinder);


    

continue;


   
}



 else


 

   break;

   
 }

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

 
get_requests(req_queue,tot_req,tot_cylinder);

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

 //initialize the service flags------------------------------------------

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

 
   serve_flag[i]=0;

 
tot_head_mov=0;

 
//left side movement-------------------------------------------------

 while(1)

   
 {

   
  j=get_sst(req_queue, serve_flag, tot_req, curr_head,1);

   
  if(j==-1)

    
   break;

//printf("\nSST: %d, SST_val=%d, Curr=%d, Head_Mov:%d", j+1, req_queue[j], curr_head, modulus(curr_head-req_queue[j]));

   
  tot_head_mov+=modulus(curr_head-req_queue[j]);

   
  curr_head=req_queue[j];

    
 serve_flag[j]=REQ_SERVED;

   
 }

 
tot_head_mov+=curr_head;

 curr_head=0;

 //right side movement-------------------------------------------------

 while(1)

  
  {

    
 j=get_sst(req_queue, serve_flag, tot_req, curr_head,2);

    
 if(j==-1)

     
  break;

  //printf("\nSST: %d, SST_val=%d, Curr=%d, Head_Mov:%d", j+1, req_queue[j], curr_head, modulus(curr_head-req_queue[j]));

   
  tot_head_mov+=modulus(curr_head-req_queue[j]);

    
 curr_head=req_queue[j];

     
serve_flag[j]=REQ_SERVED;

   
 }

 
printf("\nTotal Head Movement is %d cylinders", tot_head_mov);

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

}

/*-------------------------------------------------------------------*/

void get_requests(int requests[], int m, int n)

{

 int i;

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

 
   {

   
  while(1)

    

   {




printf("Enter Request no. %d: ", i+1);




scanf("%d", &requests[i]);




if(requests[i] < 0 || requests[i] > n)


 

 {


  


 printf("Value must be between 0 and %d\n",n);


  


 continue;


 

 }




else




   break;

    
   }

    
}

}

/*-------------------------------------------------------------------*/

/*-----dir=1 means left, dir=2 means right---------------------------*/

int get_sst(int req[], int serv[], int tot_req, int chead, int dir)

{

 
int ssq, sst_time;

 int i;

 ssq=0;

 
while(ssq < tot_req)

 
  {

 
   printf("\nssq=%d", ssq);

   
 if(serv[ssq]==REQ_SERVED)

    
   printf("\tRequest Served");

   
 else if(dir==1 && req[ssq] > chead)

    
   printf("\tRequest greater than current head (left)");

    
else if(dir==2 && req[ssq] < chead)

      
 printf("\tRequest less than current head (right)");

 
   else

    

   break;

   
 ssq++;

  
 }

 
if(ssq==tot_req)

    
return -1;

 
sst_time=modulus(chead-req[ssq]);

 
for(i=ssq+1;i<tot_req;i++)

 
   {

    

 if(dir==1 && req[i] <= chead)
//left direction

     

  {




 if(serv[i]==0 && modulus(chead-req[i]) < sst_time)


  

 {





    ssq=i;


   


 sst_time=modulus(chead-req[i]);


   

}

    

   }

    


 else if(dir==2 && req[i] >= chead)
//right direction

      


 {





 if(serv[i]==0 && modulus(chead-req[i]) < sst_time)





   {


 



   ssq=i;


  




  sst_time=modulus(chead-req[i]);


   
}

       }

     //printf("\ndir=%d, i=%d, diff=%d, serv=%d, ssq=%d, sst_time=%d", dir, i, modulus(chead-req[i]), serv[i], ssq, sst_time);

    }

 //fflush(stdin);

 //getchar();

 return ssq;

}

/*-------------------------------------------------------------------*/

Q 6. Suppose that a disk drive has 200 cylinders, numbered 0 to 199. The devise is currently serving a request at cylinder 143, and the previous request was at cylinder 125. The queue of pending request in FIFO order is 86, 1470, 913, 1774, 948, 1509, 1022, 1750, 130. Starting from the current head position, what is the total distance (in cylinders) that the disk arm moves to satisfy all the pending requests using C-SCAN disk scheduling algorithm.    

Solution
C-SCAN

#include<stdio.h>

#include<conio.h>

#include<stdlib.h>

#include "mylib.h"

#define QUEUE_LEN 10

#define REQ_SERVED 1

void main()

{

 int req_queue[QUEUE_LEN];

 int serve_flag[QUEUE_LEN];

 int curr_head, tot_req;

 int tot_cylinder, tot_head_mov;

 int i,j;

 void get_requests(int req[], int m, int n);

 int get_sst(int req[], int serv[], int tot_req, int curr_head);

 clrscr();

 while(1) {



 printf("Enter no. of requests     : ");


 
scanf("%d", &tot_req);



 if(tot_req > QUEUE_LEN)


  
 {


   
 printf("Number of requests cannot be greater than %d\n",QUEUE_LEN);


   
 continue;


   
}



 else


 
   break;

 
   }

 while(1)
 {



 printf("Enter no. of cylinders    : ");


 
scanf("%d", &tot_cylinder);



 if(tot_cylinder <= 0)



   {


   
 printf("Total cylinders value must be positive\n");


    
continue;


  
 }



 else



    break;

 
   }

 while(1) {



 printf("Enter Current Head value  : ");



 scanf("%d", &curr_head);



 if(curr_head < 0 || curr_head > tot_cylinder)


   
{

printf("Invalid current head position, Enter a value between 0 and %d\n",tot_cylinder);


  
  continue;

}

else


    break;

    
}

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

 get_requests(req_queue,tot_req,tot_cylinder);

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

 
//initialize the service flags------------------------------------------

 

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

  
  serve_flag[i]=0;

 
tot_head_mov=0;

 //right side movement-------------------------------------------------

 while(1)

 
   {

  
   j=get_sst(req_queue, serve_flag, tot_req, curr_head);

   
  if(j==-1)

     

  break;

printf("\nSST: %d, SST_val=%d, Curr=%d, Head_Mov:%d", j+1, req_queue[j], curr_head, modulus(curr_head-req_queue[j]));

  
   tot_head_mov+=modulus(curr_head-req_queue[j]);

  
   curr_head=req_queue[j];

     
serve_flag[j]=REQ_SERVED;

   
 }

// tot_head_mov+=curr_head;

 
curr_head=0;

 //right side movement-------------------------------------------------

 while(1)

    
{

    

 j=get_sst(req_queue, serve_flag, tot_req, curr_head);

   

  if(j==-1)

       

break;

printf("\nSST: %d, SST_val=%d, Curr=%d, Head_Mov:%d", j+1, req_queue[j], curr_head, modulus(curr_head-req_queue[j]));

  

tot_head_mov+=modulus(curr_head-req_queue[j]);

curr_head=req_queue[j];

serve_flag[j]=REQ_SERVED;

}

printf("\nTotal Head Movement is %d cylinders", tot_head_mov);

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

}

/*-------------------------------------------------------------------*/

void get_requests(int requests[], int m, int n)

{

 int i;

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

  
  {

     while(1)

      

{




printf("Enter Request no. %d: ", i+1);




scanf("%d", &requests[i]);




if(requests[i] < 0 || requests[i] > n)


 

 {


  


 printf("Value must be between 0 and %d\n",n);


   


continue;


 
 }



else


 
  break;

     
  }

    }

}

/*-------------------------------------------------------------------*/

/*-----dir=1 means left, dir=2 means right---------------------------*/

int get_sst(int req[], int serv[], int tot_req, int chead)

{

 
int ssq, sst_time;

 int i;

 ssq=0;

 while(ssq < tot_req)

   
{

   

 printf("\nssq=%d", ssq);

  

  if(serv[ssq]==REQ_SERVED)

    
 
  printf("\tRequest Served");

    

else if(req[ssq] < chead)

     
 
 printf("\tRequest less than current head");

   

 else

    

   break;

    

ssq++;

  
 }

 if(ssq==tot_req)

 

   return -1;

 sst_time=modulus(chead-req[ssq]);

 for(i=ssq+1;i<tot_req;i++)

  
  {

  

   if(req[i] >= chead)
//right direction

       

{




 if(serv[i]==0 && modulus(chead-req[i]) < sst_time)




   {


   


 ssq=i;


    


sst_time=modulus(chead-req[i]);


  
 }

       
}

   printf("\ni=%d, diff=%d, serv=%d, ssq=%d, sst_time=%d", i, modulus(chead-req[i]), serv[i], ssq, sst_time);

    }

 fflush(stdin);

 getchar();

 
return ssq;

}

/*-------------------------------------------------------------------*/

Q.7 Suppose that a disk drive has 200 cylinders, numbered 0 to 199. The devise is currently serving a request at cylinder 143, and the previous request was at cylinder 125. The queue of pending request in FIFO order is 86, 1470, 913, 1774, 948, 1509, 1022, 1750, 130. Starting from the current head position, what is the total distance (in cylinders) that the disk arm moves to satisfy all the pending requests using LOOK disk scheduling algorithm.    

Solution
#include<stdio.h>

#include<conio.h>

#include<stdlib.h>

#include "mylib.h"

#define QUEUE_LEN 10

#define REQ_SERVED 1

void main()

{

 int req_queue[QUEUE_LEN];

 int serve_flag[QUEUE_LEN];

 
int curr_head, tot_req;

 
int tot_cylinder, tot_head_mov;

 int i,j;

 void get_requests(int req[], int m, int n);

 int get_sst(int req[], int serv[], int tot_req, int curr_head, int dir);

 
clrscr();

 while(1) {



 printf("Enter no. of requests     : ");



 scanf("%d", &tot_req);


 
if(tot_req > QUEUE_LEN)


  
 {


  
  printf("Number of requests cannot be greater than %d\n",QUEUE_LEN);


   
 continue;



}



else


   
 break;

  
  }

 while(1) {


 
printf("Enter no. of cylinders    : ");



 scanf("%d", &tot_cylinder);



 if(tot_cylinder <= 0)


  
 {


  

  printf("Total cylinders value must be positive\n");


    
continue;


   
}



 else


 

   break;

   
 }

 while(1) {



 printf("Enter Current Head value  : ");



 scanf("%d", &curr_head);



 if(curr_head < 0 || curr_head > tot_cylinder)

{

printf("Invalid current head position, Enter a value between 0 and %d\n",tot_cylinder);


   

 continue;


  
 }



 else


 
   break;

    }

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

 

get_requests(req_queue,tot_req,tot_cylinder);

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

 //initialize the service flags------------------------------------------

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

   

 serve_flag[i]=0;

 tot_head_mov=0;

 //left side movement-------------------------------------------------

 while(1)

  
  {

    

 j=get_sst(req_queue, serve_flag, tot_req, curr_head,1);

     

if(j==-1)

     

  break;

//printf("\nSST: %d, SST_val=%d, Curr=%d, Head_Mov:%d", j+1, req_queue[j], curr_head, modulus(curr_head-req_queue[j]));

   

  tot_head_mov+=modulus(curr_head-req_queue[j]);

    

 curr_head=req_queue[j];

    

 serve_flag[j]=REQ_SERVED;

   
 }

// tot_head_mov+=curr_head;

// curr_head=0;

 //right side movement-------------------------------------------------

 while(1)


{



 j=get_sst(req_queue, serve_flag, tot_req, curr_head,2);



 if(j==-1)


  
 break;

//printf("\nSST: %d, SST_val=%d, Curr=%d, Head_Mov:%d", j+1, req_queue[j], curr_head, modulus(curr_head-req_queue[j]));



 tot_head_mov+=modulus(curr_head-req_queue[j]);



 curr_head=req_queue[j];



 serve_flag[j]=REQ_SERVED;


}

 

printf("\nTotal Head Movement is %d cylinders", tot_head_mov);

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

}

/*-------------------------------------------------------------------*/

void get_requests(int requests[], int m, int n)

{

 int i;

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



{




 while(1)


 
  {




printf("Enter Request no. %d: ", i+1);




scanf("%d", &requests[i]);




if(requests[i] < 0 || requests[i] > n)




  {





   printf("Value must be between 0 and %d\n",n);





   continue;


 

 }




else




   break;



   }



}

}

/*-------------------------------------------------------------------*/

/*-----dir=1 means left, dir=2 means right---------------------------*/

int get_sst(int req[], int serv[], int tot_req, int chead, int dir)

{

 int ssq, sst_time;

 int i;

 
ssq=0;

 while(ssq < tot_req)

  
 {

   

 printf("\nssq=%d", ssq);

  

  if(serv[ssq]==REQ_SERVED)

      

 printf("\tRequest Served");

 

   else if(dir==1 && req[ssq] > chead)

     

  printf("\tRequest greater than current head (left)");

   

 else if(dir==2 && req[ssq] < chead)

      

 printf("\tRequest less than current head (right)");

   

 else

     


  break;

   

 ssq++;

   
}

 if(ssq==tot_req)

    return -1;

 sst_time=modulus(chead-req[ssq]);

 for(i=ssq+1;i<tot_req;i++)

    {

     if(dir==1 && req[i] <= chead)
//left direction

       {


 if(serv[i]==0 && modulus(chead-req[i]) < sst_time)


   {


    ssq=i;


    sst_time=modulus(chead-req[i]);


   }

       }

     else if(dir==2 && req[i] >= chead)
//right direction

       {


 if(serv[i]==0 && modulus(chead-req[i]) < sst_time)


   {


    ssq=i;


    sst_time=modulus(chead-req[i]);


   }

       }

     //printf("\ndir=%d, i=%d, diff=%d, serv=%d, ssq=%d, sst_time=%d", dir, i, modulus(chead-req[i]), serv[i], ssq, sst_time);

    }

 //fflush(stdin);

 //getchar();

 return ssq;

}

/*-------------------------------------------------------------------*/

Q 8. Suppose that a disk drive has 200 cylinders, numbered 0 to 199. The devise is currently serving a request at cylinder 143, and the previous request was at cylinder 125. The queue of pending request in FIFO order is 86, 1470, 913, 1774, 948, 1509, 1022, 1750, 130. Starting from the current head position, what is the total distance (in cylinders) that the disk arm moves to satisfy all the pending requests using C-LOOK disk scheduling algorithm.  

Solution 

#include<stdio.h>

#include<conio.h>

#include<stdlib.h>

#include "mylib.h"

#define QUEUE_LEN 10

#define REQ_SERVED 1

void main()

{

 int req_queue[QUEUE_LEN];

 int serve_flag[QUEUE_LEN];

 int curr_head, tot_req;

 int tot_cylinder, tot_head_mov;

 int i,j;

 void get_requests(int req[], int m, int n);

 int min_request(int req[], int tot_req);

 int max_request(int req[], int tot_req);

 int get_sst(int req[], int serv[], int tot_req, int curr_head);

 clrscr();

 while(1) {



 printf("Enter no. of requests     : ");


 
scanf("%d", &tot_req);


 
if(tot_req > QUEUE_LEN)


 
  {


  

  printf("Number of requests cannot be greater than %d\n",QUEUE_LEN);


    

continue;


   
}



 else


    

break;

    }

 while(1) {



 printf("Enter no. of cylinders    : ");



 scanf("%d", &tot_cylinder);



 if(tot_cylinder <= 0)


  
 {


    

printf("Total cylinders value must be positive\n");


    

continue;


 
  }



   else




break;

   
}

 while(1) {



 printf("Enter Current Head value  : ");


 
scanf("%d", &curr_head);



 if(curr_head < 0 || curr_head > tot_cylinder)

                       {

                             printf("Invalid current head position, Enter a value between 0 and       %d\n",tot_cylinder);


                continue;


   
}



 else



    break;

  
  }

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

 get_requests(req_queue,tot_req,tot_cylinder);

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

 //initialize the service flags------------------------------------------

 

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

  
  serve_flag[i]=0;

 tot_head_mov=0;

 //right side movement-------------------------------------------------

 while(1)

    {

   
  j=get_sst(req_queue, serve_flag, tot_req, curr_head);

   
  if(j==-1)

     

  break;

     
printf("\nSST: %d, SST_val=%d, Curr=%d, Head_Mov:%d", j+1, req_queue[j], curr_head,    modulus(curr_head-req_queue[j]));

     
tot_head_mov+=modulus(curr_head-req_queue[j]);

    
 curr_head=req_queue[j];

    
 serve_flag[j]=REQ_SERVED;

    
}

// tot_head_mov+=curr_head;

 curr_head=min_request(req_queue, tot_req);

 tot_head_mov+=max_request(req_queue, tot_req)-curr_head;

 //right side movement-------------------------------------------------

 while(1)

    
{

    
 j=get_sst(req_queue, serve_flag, tot_req, curr_head);

    
 if(j==-1)

      
 break;

     
printf("\nSST: %d, SST_val=%d, Curr=%d, Head_Mov:%d", j+1, req_queue[j], curr_head, modulus(curr_head-req_queue[j]));

    
 tot_head_mov+=modulus(curr_head-req_queue[j]);

    
 curr_head=req_queue[j];

   
  serve_flag[j]=REQ_SERVED;

    
}

 printf("\nTotal Head Movement is %d cylinders", tot_head_mov);

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

}

/*-------------------------------------------------------------------*/

void get_requests(int requests[], int m, int n)

{

 int i;

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

    
{

     while(1)

      
 {



printf("Enter Request no. %d: ", i+1);



scanf("%d", &requests[i]);



if(requests[i] < 0 || requests[i] > n)


  {


  
 printf("Value must be between 0 and %d\n",n);


  
 continue;


  }


   else


   
break;

       }

    }

}

/*-------------------------------------------------------------------*/

/*-----dir=1 means left, dir=2 means right---------------------------*/

int get_sst(int req[], int serv[], int tot_req, int chead)

{

 int ssq, sst_time;

 
int i;

 ssq=0;

 while(ssq < tot_req)

   {

   
 printf("\nssq=%d", ssq);

    
if(serv[ssq]==REQ_SERVED)

      
 printf("\tRequest Served");

    
else if(req[ssq] < chead)

    
   printf("\tRequest less than current head");

    
else

     
  break;

  
  ssq++;

   }

 if(ssq==tot_req)

 
   return -1;

 
sst_time=modulus(chead-req[ssq]);

 for(i=ssq+1;i<tot_req;i++)

  
  {

        if(req[i] >= chead)
//right direction

     

  {


 

if(serv[i]==0 && modulus(chead-req[i]) < sst_time)


   

{


   


 ssq=i;


    


sst_time=modulus(chead-req[i]);


  

 }

       

}

             printf("\ni=%d, diff=%d, serv=%d, ssq=%d, sst_time=%d", i, modulus(chead-      req[i]), serv[i], ssq, sst_time);

    
}

 

fflush(stdin);

 

getchar();

 

return ssq;

}

/*-------------------------------------------------------------------*/

int min_request(int req[], int tot_req)

{

            int i,min, min_val;

 
min=0;

     
min_val=req[0];

 
for(i=1;i<tot_req;i++)



{




 if(tot_req[i]<min_val)




{





 min=i;





 min_val=req[i];




}



}

                            return min_val;

}

/*-------------------------------------------------------------------*/

int max_request(int req[], int tot_req)

{

 int i,max, max_val;

 max=0;

 max_val=req[0];

 for(i=1;i<tot_req;i++)


{



 if(tot_req[i]>max_val)



{




 max=i;



 
max_val=req[i];



}


}

 

return max_val;

}

/*-------------------------------------------------------------------*/

Q 9. Consider the following page reference string :


1,2,3,4,2,1,5,6,2,1,2,3,7,6,3,2,1,2,3,6


How many page faults would occur for the FIFO replacement, assuming one, two, three, four, five, six or seven frames ? Remember that all frames are initially empty, so your first unique pages will all cost one fault each.

Solution.

#include<stdio.h>

#include<conio.h>

#include<stdlib.h>

#define MAX_FRAMES 10

#define OCCUPY 1

#define FREE 0

void main()

{

 int frames[MAX_FRAMES];

 int free[MAX_FRAMES];  //free flags

 int time[MAX_FRAMES];
//time value of occupied frames

 int act_frames;

 int i,loc;

 int page_num,tot_page, tot_fault;

 int locate_free(int free[], int act_frames);

 int is_existing(int frames[], int free[], int act_frames, int pg_no);

 void inc_time(int time[], int act_frames);

 int oldest_frame(int time[], int act_frames);

 clrscr();

 while(1) {



 printf("\nEnter total no. of frames: ");


 
scanf("%d", &act_frames);



 if(act_frames < 0 && act_frames > MAX_FRAMES)


 
  {

printf("Invalid no. of frames...enter a values between 1 and %d", MAX_FRAMES);


  

  exit(0);


  
 }



 else



    break;

  
 }

 //intialize the frames

 

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

    

{

    


free[i]=FREE;

    


time[i]=0;

  
  }

 tot_page=tot_fault=0;

 
printf("\nEnter page numbers (-1 to quit) ..................\n");

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

 while(1)

   {

   
 if(tot_fault>0)

     
  printf("Total Fault: %d\n", tot_fault);

   
 printf("Enter page number: ");

   
 scanf("%d", &page_num);

 
   if(page_num<0)

     
  break;

   
 else


tot_page++;

   
 if(is_existing(frames,free,act_frames,page_num)) //page number already exits

      
 {



printf("\tExisting\n");



continue;

       
}

   
 loc=locate_free(free,act_frames);

  
  if(loc>=0)     //free location available assign that frame

    
   {

printf("\tFree %d\n",loc+1);

       

free[loc]=OCCUPY;

      
 }

  
  else
//replace oldest frame

     
  {

      

loc=oldest_frame(time,act_frames);

      
           printf("\tOld  %d\n",loc+1);

     
  }

    

tot_fault++;

    

frames[loc]=page_num;

  
  
inc_time(time,act_frames);

   

 time[loc]=1;

   
}

 

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

 

printf("Total Frames    : %d\n", tot_page);

 
printf("Total page Fault: %d\n", tot_fault);

 

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

}

//------------------------------------------------

int locate_free(int free[], int act_frames)

{

 int pos;

 for(pos=0;pos<act_frames;pos++)

    if(free[pos]==FREE)


return pos;

 return -1;

}

//------------------------------------------------

int is_existing(int frames[], int free[], int act_frames, int pg_no)

{

 int i;

 for(i=0;i<act_frames && free[i]==OCCUPY;i++)

    if(frames[i]==pg_no)

  
    return 1; //frame already exists

 return 0;

}

//------------------------------------------------

void inc_time(int time[], int act_frames)

{

 int i;

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

   
 if(time[i]>0)

     
 time[i]++;

}

//------------------------------------------------

int oldest_frame(int time[], int act_frames)

{

 int i;

 
int old_frame,max_time;

 
old_frame=0;

 
max_time=time[0];

 for(i=1;i<act_frames;i++)

  
  {

    

if(time[i]>max_time)

      

{

       


old_frame=i;

      


 max_time=time[i];

      
}

     }

 
return old_frame;

}

Q 10. Consider the following page reference string :


1,2,3,4,2,1,5,6,2,1,2,3,7,6,3,2,1,2,3,6


How many page faults would occur for the LRU replacement, assuming one, two, three, four, five, six or seven frames ? Remember that all frames are initially empty, so your first unique pages will all cost one fault each.

#include<stdio.h>

#include<conio.h>

#include<stdlib.h>

#define MAX_FRAMES 10

#define OCCUPY 1

#define FREE 0

void main()

{

 
int frames[MAX_FRAMES];

 int free[MAX_FRAMES];  //free flags

 int time[MAX_FRAMES];
//time value of occupied frames

 int act_frames;

 int i,loc;

 int page_num,tot_page, tot_fault;

 int locate_free(int free[], int act_frames);

 int is_existing(int frames[], int free[], int act_frames, int pg_no);

 void inc_time(int time[], int act_frames);

 int oldest_frame(int time[], int act_frames);

 clrscr();

 while(1) {



 printf("\nEnter total no. of frames: ");


 
scanf("%d", &act_frames);



 if(act_frames < 0 && act_frames > MAX_FRAMES)


 
  {

printf("Invalid no. of frames...enter a values between 1 and %d",  MAX_FRAMES);


   

 exit(0);


 
  }


   
 else


 
   break;

 
  }

 

//intialize the frames

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

      

  {

 


   free[i]=FREE;

 


   time[i]=0;

   

 }

 


tot_page=tot_fault=0;

 printf("\nEnter page numbers (-1 to quit) ..................\n");

 


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

 while(1)

   {

   
 if(tot_fault>0)

       
printf("Total Fault: %d\n", tot_fault);

   
 printf("Enter page number: ");

   
 scanf("%d", &page_num);

   
 if(page_num<0)

    
   break;

  
  else


tot_page++;

  
  loc=is_existing(frames,free,act_frames,page_num);

   
 if(loc>=0) //page number already exits

       
{



printf("\tExisting %d\n",loc+1);



inc_time(time,act_frames);



time[loc]=1;



continue;

      
 }

   

 loc=locate_free(free,act_frames);

    
if(loc>=0)     //free location available assign that frame

      
 {

      

 printf("\tFree %d\n",loc+1);

     

  free[loc]=OCCUPY;

              }

   

 else
//replace oldest frame

      

 {

      


 loc=oldest_frame(time,act_frames);

      


 printf("\tOld  %d\n",loc+1);

      

 }

   


 tot_fault++;

    


frames[loc]=page_num;

   


 inc_time(time,act_frames);

   


 time[loc]=1;

  
 }

 

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

 printf("Total Frames    : %d\n", tot_page);

 printf("Total page Fault: %d\n", tot_fault);

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

}

//------------------------------------------------

int locate_free(int free[], int act_frames)

{

 int pos;

 for(pos=0;pos<act_frames;pos++)

  
  if(free[pos]==FREE)


return pos;

 return -1;

}

//------------------------------------------------

int is_existing(int frames[], int free[], int act_frames, int pg_no)

{

 
int i;

 for(i=0;i<act_frames && free[i]==OCCUPY;i++)

 
   if(frames[i]==pg_no)

    
  return i; //frame already exists

 return -1;

}

//------------------------------------------------

void inc_time(int time[], int act_frames)

{

 int i;

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

  
  if(time[i]>0)

    
  time[i]++;

}

//------------------------------------------------

int oldest_frame(int time[], int act_frames)

{

 int i;

 int old_frame,max_time;

 
old_frame=0;

 max_time=time[0];

 for(i=1;i<act_frames;i++)

    
{

   

 if(time[i]>max_time)

    
  {

       

old_frame=i;

      

 max_time=time[i];

      
}

     }

 return old_frame;

}

Q11. Given n frames and a number of processes, write a program to allocate frames to the processes based on the user input of equal or proportional allocation.

#include <stdio.h>

#include <conio.h>

#include <string.h>

#include <alloc.h>

#include <ctype.h>

#include <stdlib.h>

typedef struct process

{


int PID, pSize, frames;

};

main()

{


process *p;


int i,n, totalFrames,sum=0;


float t;


char *TypeAlloc;


clrscr();


printf("Enter number of processes :");


scanf("%d",&n);


printf("Enter total no. of free frames :");


scanf("%d",&totalFrames);


p=(process*)malloc(sizeof(process)*n);


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


{



printf("\nProcess No %d : ",i+1);



scanf("%d%d",&(p+i)->PID,&(p+i)->pSize);



sum = sum + (p+i)->pSize ;


}


printf("***%d",sum);


fflush(stdin);


printf("\nType of Allocation : ");


gets(TypeAlloc);


if (strcmp(TypeAlloc,"equal")==0)


{



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



{




(p+i)->frames = totalFrames/n;

//


printf("frames=%d to %d",(p+i)->frames,i+1);



}


}


else if(strcmp(TypeAlloc,"pro")==0)


{



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



{




(p+i)->frames = (((p+i)->pSize) * totalFrames)/sum;

//


printf("\nframes=%d to %d",(p+i)->frames,i+1);



}


}


else printf("Wrong");


for (i=0;i<n;i++,p++)



printf("\n %d : %d",p->PID,p->frames);


getch();

}

Q 12. Assume there are n jobs arriving at the same time with different CPU Burst times. Write a program to execute these jobs in a round robin scheduling using a time quantum of 2 units. 

#include <stdio.h>

#include <conio.h>

#include <malloc.h>

#define Quantum 2

typedef struct node

{


int PID;


int time;


struct node *next;

}node;

typedef struct

{


node *front;


node *rear;

}Queue;

node* makeNode(int p, int t)

{


node *n;


n = (node*)malloc(sizeof(node));


n->PID = p;


n->time = t;


n->next = NULL;


return n;

}

Queue* makeQueue()

{


Queue *Q ;


Q = (Queue*)malloc(sizeof(Queue));


Q->front = Q->rear = NULL;


return Q;

}

void addQueue(Queue *Q, node *n)

{


if (Q->front == NULL)



Q->front = Q->rear = n;


else  


{  Q->rear->next = n;


   Q->rear=n;


}

}

node* delQueue(Queue *Q)

{


node *n, *t;


if (Q->front == NULL)


{



printf("Queue Empty");



return NULL;


}


else 


{



n = Q->front;



t = n->next;



Q->front = t;



return n;


}

}

main()

{


Queue *Q;


node *n;


int num,i,p,t;


Q = makeQueue();


printf("Number of Nodes : ");


scanf("%d",&num);


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


{



scanf("%d%d",&p,&t);



n=makeNode(p,t);



addQueue(Q,n);


}



printf("\n Job Schedule \n");



while (Q->front !=NULL)


{



//printf("****%d\t%d\t",n->PID,n->time);



n = delQueue(Q);



n->time = n->time - Quantum;



for(i=0;i<100000;i++);



if (n->time > 0)



{




addQueue(Q,n);



    printf("%d\t%d\n",n->PID,n->time);



}



else 

   



   free(n);

//

printf("%d\t%d\n",n->PID,n->time);


}

}

Q 13. Assume there are n jobs arriving at the same time with different CPU Burst times. Write a program to execute these jobs in a first come first served manner.

#include <stdio.h>

#include <conio.h>

#include <malloc.h>

typedef struct node

{


int PID;


int time;


struct node *next;

}node;

typedef struct

{



node *front;



node *rear;

}
Queue;

node* makeNode(int p, int t)

{


node *n;


n = (node*)malloc(sizeof(node));


n->PID = p;


n->time = t;


n->next = NULL;


return n;

}

Queue* makeQueue()

{



Queue *Q ;



Q = (Queue*)malloc(sizeof(Queue));



Q->front = Q->rear = NULL;



return Q;

}

void addQueue(Queue *Q, node *n)

{


if (Q->front == NULL)



Q->front = Q->rear = n;


else  


{  Q->rear->next = n;


   Q->rear=n;


}

}

node* delQueue(Queue *Q)

{




node *n, *t;




if (Q->front == NULL)




{





printf("Queue Empty");





return NULL;




}




else 





{






n = Q->front;






t = n->next;






Q->front = t;






return n;





}

}

main()

{


Queue *Q;


node *n;


int num,i,p,t;


Q = makeQueue();


printf("Number of Nodes : ");


scanf("%d",&num);


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


{



scanf("%d%d",&p,&t);



n=makeNode(p,t);



addQueue(Q,n);


}


printf("\n Job Schedule \n");


while (Q->front !=NULL)


{



n = delQueue(Q);


    printf("%d\t%d\n",n->PID,n->time);



free(n);


}

}

Q 14. Write a program to implement a printer queue using queues in ‘C’. It should be a priority queue, which should check the priority  of the process and accordingly insert into the queue. 

#include <stdio.h>

#include <conio.h>

#include <alloc.h>

typedef struct

{


int pid;


int priority;


struct node *next;

}node;

typedef struct

{



node *front;



node *rear;

}queue;

queue* makequeue()

{



queue *q;



q = (queue*)malloc(sizeof(queue));



q->front = q->rear = NULL;



return q;

}

void insertqueue(queue *q, int pd, int pr)

{




node *temp;




node *n = (node*)malloc(sizeof(node));




n->pid = pd;




n->priority = pr;

if (q->front == NULL)




{




q->front = q->rear = n;




n->next = NULL;




}




else




{





if (pr<q->front->priority)





{






n->next=q->front;






q->front=n;





}





else




{





temp=q->front;




while ((temp->next->priority<pr) && (temp->next !=NULL))




   temp=temp->next;




if (temp->next==NULL)




{





temp->next=NULL;





n->next=NULL;




}




else




{





n->next=temp->next;





temp->next=n;




}



}


}

}

void printqueue(queue *q)

{

  node *temp=q->front;

  while(temp)

  {

  printf("\nThe priority of process %d is %d ",temp->pid,temp->priority);

  temp=temp->next;

  }

}

main()

{

  queue *q;

  int i,pd,pr;

  
clrscr();

  
q=makequeue();

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

 
  {

  

 printf("enter the process id and priority");

   

scanf("%d%d",&pd,&pr);

   

insertqueue(q,pd,pr);

 
  }

  printqueue(q);

  getch();

  }

Q 15. Write a program which deals with the security of any operating system, i.e. the handling password file.


Write functions to :

· Store username and encrypted password in a file

· Put proper checks on the password length

· Search username and decrypt the password for successful login

·   Delete the user from the file

#include<stdio.h>

#include<stdlib.h>

#include<string.h>

#include<conio.h>

#define LEN 10

//--------------------------------------------------------------------------

int menu(void)

{

 int choice;

 printf("      Main Menu\n");

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

 printf("1. Adding new User\n");

 printf("2. Changing Password\n");

 printf("3. Suspend a User\n");

 printf("4. Verifying User\n");

 printf("5. Quit\n");

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

 while(1) {



printf("Enter a Choice: ");



scanf("%d", &choice);



if(choice<1 || choice > 5)


  
{


   

printf("Invalid choice, Enter a choice between 1 and 4\n");


  

 continue;



  }



else



  break;

 
  }

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

 return choice;

}

//--------------------------------------------------------------------------

void main()

{

 
FILE *fp;

 
char user[LEN], pass[LEN];

 char rpass[LEN];

 
char status, data_rec[25], odata_rec[25];

 int i,j,k,c,ch,pos;

 int search_user(FILE *stream, char *user);

 void rec_split(char data_rec[], char pass[]);

 
int getUser(char user[]);

 int getPass(char pass[]);

 clrscr();

 while(1)

   {

   
 ch=menu();

   
 if(ch==5)

    
   break;

  
  switch(ch)

      {

     
  case 1:
//Adding new user



   fp=fopen("pass.txt","a+t");



   if(fp==NULL)


     {


     
  printf("Cannot open file for reading and writing..\n");


     
  break;


      }

printf("Enter UserName and Password (maximum length 10 and cannot contain spaces\n");


      while(1) {



i=getUser(user);



if(search_user(fp,user)!=-1)



  {



   printf("User Name already exists\n");



   continue;



   }



else



   break;



}


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



 data_rec[j]=user[j];


      data_rec[j++]=' ';


      i=getPass(pass);


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



 data_rec[j]=pass[k];


      data_rec[j++]=' ';


      data_rec[j++]='A';


      data_rec[j++]='\n';


      data_rec[j]='\0';


      fseek(fp, 0L, 2);


      //wpos=ftell(fp);


      //printf("%d", wpos);


      //puts(data_rec);


      fputs(data_rec, fp);


      fclose(fp);


      break;

       case 2:


      fp=fopen("pass.txt","r+t");


      if(fp==NULL)



{



 printf("Cannot open file for reading and writing..\n");



 break;



}

printf("Enter UserName and Password (maximum length 10) and Data cannot contain spaces ...\n");


      i=getUser(user);


      pos=search_user(fp,user);


      if(pos==-1)



{



 printf("User Name does not exist\n");



 break;



}


     

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




 data_rec[j]=user[j];


     

 data_rec[j++]=' ';


     

 i=getPass(pass);


      

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




 data_rec[j]=pass[k];


     

 data_rec[j++]=' ';


      

data_rec[j++]='A';


      

data_rec[j++]='\n';


    

  data_rec[j]='\0';


   

   fseek(fp, pos, 0);


   

   fgets(odata_rec, 25, fp);


     

 fseek(fp, pos, 0);


   
            printf("\nNew: %s,%d", data_rec,strlen(data_rec));


     

 printf("\nOld: %s,%d", odata_rec,strlen(odata_rec));


      

if(strlen(data_rec) >= strlen(odata_rec))




fputs(data_rec, fp);


      

else




{





 for(k=0;k<=(strlen(odata_rec)-strlen(data_rec));k++)



  

  data_rec[j+k-1]=' ';





 data_rec[j+k-1]='\n';





 data_rec[j+k]='\0';





 printf("\nNew length: %d", strlen(data_rec));





 fputs(data_rec, fp);



      }


  

    fclose(fp);


  

    break;

      


 case 3:


 

     break;

     


  case 4:


     

 fp=fopen("pass.txt","rt");


     

 if(fp==NULL)



{



 printf("Cannot open file for reading and writing..\n");



 break;



}

printf("Enter UserName and Password (maximum length 10) and Data cannot contain spaces ...\n");


      getUser(user);


      pos=search_user(fp,user);


      if(pos==-1)



{



 printf("User Name does not exist\n");



 break;



}


      getPass(pass);


      fseek(fp,pos,0);


      fgets(data_rec, 25, fp);


      rec_split(data_rec, rpass);


      if(strcmp(pass,rpass)!=0)



 printf("Password does not match\n");


      fclose(fp);


      break;

      }

   }
//end of while loop

 //fclose(fp);

}

//----------------------------------------------------------------

int search_user(FILE *stream, char *user)

{

 char rec_user[LEN];

 char data_rec[12];

 int pos;

 int i;

 fseek(stream, 0L, 0);

 pos=0;

 while(fgets(data_rec, 11, stream)!=NULL)

   {

    for(i=0;data_rec[i]!=' ';i++)

       rec_user[i]=data_rec[i];

    rec_user[i]='\0';

    if(strcmp(user,rec_user)==0)

      return pos;

    pos=ftell(stream);

   }

 return -1;

}

//----------------------------------------------------------------

int getUser(char user[])

{

 int i=0;

 int c;

 
fflush(stdin);     //clear standard input

 
printf("User Name: ");

 while(i<LEN)

   {

    
 c=getchar();

    
 if(c=='\n')

       
break;

   
  user[i++]=c;

    }

 user[i]='\0';

 return i;

}

//----------------------------------------------------------------

int getPass(char pass[])

{

 int i=0,c;

 fflush(stdin);     //clear standard input

 printf("Password : ");

 while(i<LEN)

   {

    
 c=getch();

  
   if(c==13)

      
 break;

   
  printf("*");

   
  pass[i++]=c;

    }

 pass[i]='\0';

 printf("\n");

 return i;

}

//----------------------------------------------------------------

void rec_split(char data_rec[], char pass[])

{

 int i,j;

 //split user---------------------

 for(i=0;data_rec[i]!=' ';i++)  ;

 //split password-----------------

 
for(++i,j=0;data_rec[i]!=' ';j++,i++)

     pass[j]=data_rec[i];

 
pass[j]='\0';

}

Q 16. Write a script (Unix) or algorithm which runs an operating system command by using the system calls


fork( )


exec( )


wait( )

#include<stdio.h>

#include<stdlib.h>

//Using fork, exec and wait system calls mimic

//the system library function, which runs a

//command from within a C program

//fork: causes the process to split into two

//identical processes. One retains the original

//process identification number and is called

//the parent. The other, called the child gets

//a new PID.

//execl: Enable your program to load and run other

//files (child processes). When an exec... call

//succeeds, the child process overlays the parent

//process. There must be sufficient memory available

//for loading and executing the child process.

//wait: function causes a parent to stop running

//and await the termination of a child process. The

//wait function feeds back two numbers to its calling

//function. First, it returns the PID of the defunct

//child. Second, using a pointer argumen, wait()

//provides the exit status of the completed child process

void main()

{

 
int id,wid,status;

 printf("Here comes the date\n");

 
if((id=fork())==0) //select child process

   
execl("/bin/date", "date", 0);

 wid=wait(&status);

 printf("That was the date..\n");

}

Q 17. Write a C program to implement simple Resurce Allocation using  wait and signal with a monitor construct

#include <stdio.h>

#include <conio.h>

class monitor

{


public:



int cnt;



void wait()



{




while (cnt<=0);




cnt--;



}



void signal()



{




cnt++;



}

};

main()

{


monitor m;


int r;


clrscr();


printf("Enter no of resources : ");


scanf("%d",&r);


m.cnt=r;


m.wait();


m.signal();


getch();

}

Q 18. Write a C program to implement Resurce Acquire & Release using  a monitor construct

#include <stdio.h>

#include <conio.h>

enum boolean {true,false};

class condition

{


public:



int cnt;



void wait()



{




while (cnt<=0);




cnt--;



}



void signal()



{




cnt++;



}

};

class Resource

{


public:



boolean busy;



condition res;



void acquire(int time)



{




if (busy)





res.wait();




busy = true;



}



void release()



{




busy = false;




res.signal();



}



void init()



{




busy = false;



}

};

main()

{


Resource R;


R.acquire();


use resource;


R.release();

}

}

Q 19. Write a program to implement the optimal page replacement algorithm.

#include<stdio.h>

#include<conio.h>

#include<stdlib.h>

#define MAX_FRAMES 10

int ref_str[30], nf, len, pg_fault;

int frames[MAX_FRAMES] ;

int counter[MAX_FRAMES] ;

int SearchPage(int i, int f[])

{


int j ;


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



if ( f[j] == ref_str[i])




return 0 ;


return 1;

}

void SetCount(int c[], int start)

{


int j ,k ;


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


{



for ( k = start ; k < len ; k++ )



{




if (ref_str[k] == frames[j])





counter[j] = k ;



}


}

}

int max_pos( int c[])

{


int j , pos , m = 0 ;


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


{



if ( m < c[j] )



{




m = c[j] ;




pos = j ;



}


}


return pos ;

}

void main()

{


int i, k, l, m, mpos, s ;


clrscr();


printf("Enter no. of free frames : ") ;


scanf("%d",&nf) ;


printf("Enter length of reference string : ") ;


scanf("%d",&len) ;


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



scanf("%d",&ref_str[i]) ;


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


{



frames[i] = ref_str[i] ;



counter[i] = 0 ;


}


for ( k = i, l = 0 ; k < len ; k++, l++)


{



s = SearchPage(k,frames) ;



if ( s == 0 )




k++;



else



{   int x;




SetCount(counter,k);




for (x=0;x<nf;x++)





printf("**%d-->%d",frames[i],counter[x]);




mpos = max_pos(counter);




printf("\n\nFrame %d replaced by %d", frames[mpos],ref_str[k]);




frames[mpos] = ref_str[k];




pg_fault++;




printf("\nPgFault = %d\n",pg_fault);




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





counter[m] = 0 ;



}


}


getch();

}

Q.20. Write a C program to implement a Dead Lock – free solution to Dining-Philosophers Problem through monitors

Solution:- Data-structures required:

monitor dp

{ enum { thinking, hungry, eating } state [5]; 

condition self [5];

void pickup (int i)

{

state [i] = hungry;

test (i);

if (state[i] ! = eating)

self [i] . wait ( );

}

void put down (int i)

{

state [i] = thinking;

test ((i + 4) %5);

test ((i + 1) %5);

}

void test (int i)

{

if ((state [(i + 4) %5] ! = eating && (state [i] ==hungry) && 

(state [(i +1) %5] ! = eating))

{



state [i] = eating;

self [i].signal ( );

}

void init ( )

{

for (int i = o; i < 5; i ++)

state [i] = thinking;

}

}

main ( )

{

dp din-philo;

din-philo. Pickup (i);

eat;

din-philo. Putdown (i);

}

Q.21. For N cooperating processes requesting a shared resource, write an algorithm implementing the Lamport’s Bakery Alogorithm.

Solution:- Data Structures used

boolean choosing [n];

int number [n]; do 

Process Pi

do 

{


choosing [i] = true;


number [i] = max (number [0], number [1], --------,

number [n-1]) +1;

choosing [i] = false;

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

{



while (choosing [ j ]);



while (number [ j] ! = 0) &&



((number [ j], j) < (number [ i], i )));

}



critical-section;



number [i] = O;



remainder-section

} while (1);

Q.22. Synchronize Readers-Writers Problem of synchronization using a C program.


typedef int semaphore;


semaphore mutex = 1, wrt = 1; int readcount = o;


void wait (semaphore s)

{


while (S <=O);


S --;

}

void signal (semaphore S)

{



S + +;

}

void writer (void)

{


wait (“&wrt);


write ( );


signal (&wrt);

}

void reader (void)

{ while (1){


wait (& mutex);


readercount + +;


if (read count = = 1)


wait (& wrt);


signal (& mutex);


read ( );


wait (& mutex);







}


read count - -;








}


if (read count = = O)


signal (& wrt);


signal (& mutex);

void main ( )

{



reader ( );



writer ( );

}

Q.23 Write a program to synchronize the agent and smokers in the given problem :


There are three smoker processes and one agent process. Each smoker continuously rolls a cigarette and smokes it. But to roll and smoke a cigarette, the smoker needs 3 ingredients ;  tobacco, paper and matches. One of the smoker processes has paper, another has tobacco and the third has matches. The agent has an infinite supply of all three materials. The agent places two of the ingredients on the table. The smoker who has the remaining ingredient then makes and smokes a cigarette, signaling the agent on completion. The agent then puts out another two of the three ingredients and the cycle repeats.

typedef int semaphore;

semaphore customers = O, barber = O;

semaphore mutex = 1;

int waiting = O;

void Barber (void)

{


while (1)


{



wait (& customers);



wait (& mutex);



waiting = waiting – 1;



signal (& barber);



signal (& mutex);


}

}

void customer (void)

{


wait (& mutex);



if (waiting < chairs)



{




waiting = waiting + 1;




signal (& customers);




signal (& mutex);




wait (& barber);

}

else





signal (& mutex);

}

main ( )

{



barber ( );



customer ( );

}

Q.24. Write an algorithm for implementing LRU algorithm using stack. The stack should keep page numbers. Whenever a page is referenced, it is removed from the stack and put on the top. So the most recently used page is always on the top and the bottom is the LRU page.


Note :
Stack will be implemented as a double linked list because entries must be removed from the middle of the stack. It should have a head and a tail pointer.

void LRUStack (stack *s)

{
int i; n; pg;


printf (“total no. of page ref ”);


scanf (“ %d”, & n);


for (i = O; i <n; i + +)

{



scanf (“ % d” , & pg);



flag = search (s, pg);



if (flag = = 1)

{




deletestack (s, pg);




insertstack (s, pg);

}

else



insertstack (s, pg);

}

main ( )

{



stack * s = makestack ( );



LRUstack (s);



Printstack (s);

}

Q 25. With the help of a C program, implement the Bounded Buffer Problem for synchronizing the producer and consumer processes.


# define SIZE 10


int buffer[SIZE];


int in, out;


int producer (int b[ ] )

{


int nextp;


scanf (%d”, & nextp);


while ((in + 1)% SIZE = = out);


b [in] = nextp;


in = (in + 1) % SIZE;

}

void consumer (int b[ ])

{



int nextc;



while (in = = out);



nextc = b[out];



out = (out + 1) % SIZE;



print f(“% d”, nextc);

}

main ( )

{
in = out = 0;

producer (buffer);

         consumer (buffer);


}

Q 26. Write a program to implement Semaphores using queues.

typedef struct

{

int valu;

              

struct process * L;



} semaphore;

void wait (semaphore s)

{

s.value - -;

if (s.value <0)

{

add this process to S.L;

block ( ); / * Add in a queue*

}

}

void signal (semaphore s)

{

s.value + +;

if (s.value < = 0)

{

remove a process P from S.L;

wakeup (P); / * delete from a queue*

}

}

Q 27. Write a program to test the safe state of the system after the request from a process is granted using the request algorithm in Banker’s algorithm

1. Let work and Finish be vectors of length m and n, respectively. Initialize work :=Available. For i = 1, 2, …, n, if Allocationi ≠ 0, then Finish [i] := false; otherwise, Finish [i] :=true.

2. Find an index i such that both

a. Finish [i] = false

b. Requesti ≤ work.

If no such i exists, go to step 4.

3. Work := Work + Allocationi

Finish [i] := true

go to step 2.

If Finish[i] = false, for some i, 1 ≤ i ≤ n, then the system is in a deadlock state. Moreover, if Finish[i] = false, then process Pi is deadlocked

Q28. 

1

