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COURSE OBJECTIVES
‘The main learning objective of this course is to prepare the students:

Nouawe -

LIST OF EXPERIMEN

SoENamELE:

To install windows operating systems.
To understand the basics of Unix command and shell programming.

To implement various CPU scheduling algorithms.

To implement Deadlock Avoidance and Deadlock Detection Algorithms.
To implement Page Replacement Algorithms

To implement various memory allocation methods.

To be familiar with File Organization and File Allocation Strategies.

Installation of windows operating system
Ilustrate UNIX commands and Shell Programming
Process Management using System Calls : Fork, Exit, Getpid, Wait, Close
Write C programs to implement the various CPU Scheduling Algorithms
Ilustrate the inter process communication strategy
Implement mutual exclusion by Semaphore
Write C programs to avoid Deadlock using Banker's Algorithm
Write a C program to Implement Deadlock Detection Algorithm
Write C program to implement Threading
Implement the paging Technique using C program
Write C programs to implement the following Memory Allocation Methods

a. First Fit

b. Worst Fit

c. Best Fit
Write C programs to implement the various Page Replacement Algorithms
Write C programs to Implement the various File Organization Techniques
Implement the following File Allocation Strategies using C programs

a. Sequential

b. Indexed

c. Linked
Write C programs for the implementation of various disk scheduling algorithms.
Install any guest operating system like Linux using VMware.

TOTAL: 60 PERIODS
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At the end of the course the students will be able to
Define and implement UNIX Commands.
Compare the performance of various CPU Scheduling Algorithms.
Compare and contrast various Memory Allocation Methods
Define File Organization and File Allocation Strategies
Implement various Disk Scheduling Algorithms.
Analyze the performance of the various page replacement algorithms
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DEPARTMENT OF COMPUTER SCIENCE AND ENGINEERING
Vision
To produce globally competent, socially responsible professionals in the field of Computer Science and Engineering.

Mission

M1:  Impart high quality experiential learning to get expertise in modern software tools

M2:  Inculcate industry exposure and build inter disciplinary research skills.

M3:  Mould the students to become Software Professionals, Researchers and Entrepreneurs by providing advanced laboratories. 

M4:  Acquire Innovative skills and promote lifelong learning with a sense of societal and ethical responsibilities

Program Educational Objectives (PEOs) 

PEO 1:Graduates of the program will develop proficiency in identifying, formulating, and resolving complex computing problems.

PEO 2:Graduates of the program will achieve successful careers in the field of computer science and engineering, pursue advanced degrees, or demonstrate entrepreneurial success.

PEO 3: Graduates of the program will cultivate effective communication skills, teamwork abilities, ethical values, and leadership qualities for professional engagement in industry and research organizations.
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DEPARTMENT OF COMPUTER SCIENCE AND ENGINEERING
Program Outcomes (POs):

PO1: Engineering knowledge: Apply the knowledge of mathematics, science, engineering fundamentals, and an engineering specialization to the solution of complex engineering problems.

PO2: Problem analysis: Identify, formulate, review research literature, and analyze complex engineering problems reaching substantiated conclusions using first principles of mathematics, natural sciences, and engineering sciences.

PO3: Design / development of solutions: Design solutions for complex engineering problems and design system components or processes that meet the specified needs with appropriate consideration for the public health and safety, and the cultural, societal, and environmental considerations.

PO4: Conduct investigations of complex problems: Use research based knowledge and research methods including design of experiments, analysis and interpretation of data, and synthesis of the information to provide valid conclusions.

PO5: Modern tool usage: Create, select, and apply appropriate techniques, resources, and modern engineering and IT tools including prediction and modeling to complex engineering activities with an understanding of the limitations.

PO6: The engineer and society: Apply reasoning informed by the contextual knowledge to assess societal, health, safety, legal and cultural issues and the consequent responsibilities relevant to the professional engineering practice.

PO7: Environment and sustainability: Understand the impact of the professional engineering solutions in societal and environmental contexts, and demonstrate the knowledge of, and need for sustainable development.

PO8: Ethics: Apply ethical principles and commit to professional ethics and responsibilities and norms of the engineering practice.

PO9: Individual and team work: Function effectively as an individual, and as a member or leader in diverse teams, and in multidisciplinary settings.

PO10: Communication: Communicate effectively on complex engineering activities with the engineering community and with society at large, such as being able to comprehend and write effective reports and design documentation, make effective presentations, and give and receive clear instructions.

PO11: Project management and finance: Demonstrate knowledge and understanding of the engineering and management principles and apply these to one’s own work, as a member and leader in a team, to manage projects and in multidisciplinary environments.

PO12: Life - long learning: Recognize the need for and have the preparation and ability to engage in independent and life-long learning in the broadest context of technological change.
Program Specific Outcomes (PSO):

Graduates of B.E. Computer Science and Engineering will be able to:

PSO 1: Analyze, develop and provide solutions to industrial problems in computer domain using programming, data processing and analytical skills.

PSO 2: Apply software application oriented skills to innovate solution to meet the ever changing demands of IT industry.
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Ex.No:1 


Installation of windows operating system
Aim: 

                 To Installation of Windows Operating System 
Procedure to Install : 

How to Install Windows 10 

1. Creating an Installation Disc or Drive 
Connect a blank USB flash drive or insert a blank writable DVD. You can install Windows 10 by 

creating a bootable USB flash drive or DVD that contains the Windows 10 installation files. You'll need a USB flash drive that's at least 8GB, or any blank DVD to get started.

( If you already have Windows 10 installed on the PC and just want to reinstall it, it'll be  easiest to reinstall it from within Windows 10 instead of creating installation media. 

( If you want to upgrade from Windows 7 or Windows 8.1, you won't need to create an installation disc or drive. However, you will need to follow most of this method to start the upgrade. 

2. Make sure you have a product key.
 If you bought Windows 10 through Microsoft using your Microsoft account, your product key is already linked to your account. If you bought Windows 10 from another retailer, you'll have a 25-character product key that you'll need to have handy to activate Windows.

( If you don't have a product key or you're installing Windows 10 on a new hard drive, make sure you've linked your Windows 10 digital license to your Microsoft account before you start the installation.[3] Head to Settings > Update & Security > Activation from the current installation—if the activation status says Windows is activated with a digital license, click Add an account and follow the on-screen instructions to link your Microsoft account. 

( If you're upgrading from an earlier version and your PC qualifies for a free upgrade, you won't need a product key. 

3.Go to https://www.microsoft.com/en-us/software-download/windows10%20. 
This is the official download site for Windows 10. 
4. Click Download tool now. 
This is a blue button in the middle of the page. This downloads the Media Creation Tool, which you'll use to create your installation media (or start your upgrade). 

5. Double-click the downloaded file. 
Its name begins with "MediaCreationTool" and ends with ".exe." 

You'll find it in your default download folder, which is usually called Downloads. 

( Click Yes when prompted to allow the installer to run.` 
6. Click Accept to accept the license. 
It's in the bottom-right corner of the window. 
7.Select "Create installation media" and click OK. 
This option lets you create a Windows installation disc or drive that will work on any compatible PC, not just the one you're using now. 

( If you're updating your PC from an earlier version of Windows, select Upgrade this PC now instead, and then follow the on-screen instructions to install Windows 10. You're done! 

8. Select your preferences and click Next. 
If you're installing Windows on the current PC, you can keep the default options. If you need to install on a different PC, make sure you choose the language and edition for which you have a license, and select the architecture (64-bit or 32-bit) that matches the PC you're going to install on. If you're not sure about the architecture, you can choose Both from the menu. 

9. Choose an installation type and click Next. 
An ISO file is a type of file that can be burned to a DVD, so choose that option if you plan to create a DVD. Otherwise, choose the USB flash drive option. 

10. Create your installation media. 
The steps are a little different depending on what you're doing: 

( Flash drive: Select your flash drive from the list, click Next, and wait for the installation files to install. When the process is complete, click Finish.

 ( DVD/ISO: Click Save to save the ISO file to your computer—it may take a while because DVD/ISO: Click Save to save the ISO file to your computer—it may take a while because the file is large and has to be downloaded. Once downloaded, you'll see a progress screen that monitors the download. When the download is complete, click Open DVD burner on the "Burn the ISO file to a DVD" screen, select your DVD burner, and then click Burn to create your DVD. 

Result:  
Thus installation of Operating system of Windows OS was studied successfully 

Ex.No:2 (a)


Illustrate UNIX commands
Aim: 

To study and execute the basic UNIX commands
Description:

	Command
	Example
	Description

	1.     ls
	ls
ls -alF
	Lists files in current directory
List in long format

	2.     cd
	cd tempdir 
cd .. 
cd ~dhyatt/web-docs
	Change directory to tempdir 
Move back one directory 
Move into dhyatt's web-docs directory

	3.     mkdir
	mkdir graphics
	Make a directory called graphics

	4.     rmdir
	rmdir emptydir
	Remove directory (must be empty)

	5.     cp
	cp file1 web-docs 
cp file1 file1.bak
	Copy file into directory
Make backup of file1

	6.     rm
	rm file1.bak 
rm *.tmp
	Remove or delete file
Remove all file

	7.     mv
	mv old.html new.html
	Move or rename files

	8.     more
	more index.html
	Look at file, one page at a time

	9.     lpr
	lpr index.html
	Send file to printer

	10.   man
	man ls
	Online manual (help) about command


Files and Directories:

	Command
	Description

	Cat
	Display File Contents

	Cd
	Changes Directory to dirname

	Chgrp
	change file group

	Chmod
	Changing Permissions

	Cp
	Copy source file into destination

	File
	Determine file type

	Find
	Find files

	Grep
	Search files for regular expressions.

	Head
	Display first few lines of a file

	Ln
	Create softlink on oldname

	Ls
	Display information about file type.

	Mkdir
	Create a new directory dirname

	More
	Display data in paginated form.

	Mv
	Move (Rename) a oldname to newname.

	Pwd
	Print current working directory.

	Rm
	Remove (Delete) filename

	Rmdir
	Delete an existing directory provided it is empty.


Result

Thus the basic UNIX commands were studied
Ex.No:2 (b)




Shell Programming
Aim


To implement the shell programming

Description

The shell provides an interface to the UNIX system. It gathers input from user and executes programs based on that input. A shell is an environment in which we can run our commands, programs, and shell scripts. There are different flavors of shells, just as there are different flavors of operating systems. Shell Types are The Bourne shell. If you are using a Bourne-type shell, the default prompt is the $ character. The C shell. If you are using a C-type shell, the default prompt is the % character.

FACTORIAL OF N NUMBER

echo "Total no of factorial wants"

read fact

ans=1

counter=0

while [ $fact -ne $counter ]

do

        counter=`expr $counter + 1`

        ans=`expr $ans \* $counter`

done

echo "Total of factorial is $ans"

Output:

[gokul@localhost ~]$ vi pgm1.sh

[gokul@localhost ~]$ chmod +x pgm1.sh

[gokul@localhost ~]$ ./pgm1.sh

Total no of factorial wants 5

Total of factorial is 120
PRIME NUMBER OR NOT

echo "Enter a number: "
read num
i=2
while [ $i -lt $num ]
do
  if [ `expr $num % $i` -eq 0 ]
  then
      echo "$num is not a prime number"
      echo "Since it is divisible by $i"
      exit
  fi
  i=`expr $i + 1`
done
echo "$num is a prime number "

Output:

[gokul@localhost ~]$ vi pgm2.sh

[gokul@localhost ~]$ chmod +x pgm2.sh

[gokul@localhost ~]$ ./pgm2.sh

Enter a number:

3

3 is a prime number
Result


Thus the basic shell programming was implemented
Ex.No:3 (a)
Process Management using System Calls : Fork, Exit, Wait 
Aim

To write a program in C to implement the system calls Fork, Exit, Wait

Algorithm:

Step 1:   Start the program.

Step 2:  Declare the variables to store the status value and fork return value.

Step 3:  Check the fork return value.

Step 4:  If fork_return==0, then the child process is created.

Step 5:  If fork_return== -1, then the creation of child process is failed.

Step 6:  Display the status values.

Step 7:  Stop the program.

Program:

#include<stdio.h>

#include<sys/types.h>

#include<unistd.h>

int main()

{

int status;

pid_t fork_return;

fork_return=fork();

if(fork_return==0)

{

printf("\n I'm the child!!");

exit(0);

}

else

{

wait(&status);

printf("\n I'm the parent!!");

printf("\n Child returned:%d\n",status);

}

return 0;

}

Output:

[gokul@localhost ~]$ vi pgm3.c

[gokul@localhost ~]$ cc pgm3.c

 I'm the child!!

 I'm the parent!!

 Child returned:0
Result:

Thus the implementation of system calls Fork, Exit, Wait has been executed successfully

Ex.No:3 (b)
Process Management using System Calls : GETPID
Aim

To write a program in C to implement the system calls getpid
Algorithm:

Step 1:  Start the process.

Step 2:  Invoke the built in function getpid() which will return current process

              identification number.

Step 3:  Display the process ID.
Step 4:  Stop the program
Program:

#include<stdio.h>

#include<unistd.h>

int main()

{

fork();

printf("\n Hello,I am the process with ID=%d\n",getpid());

return 0;

}
Output:

[gokul@localhost ~]$ vi pgm4.c

[gokul@localhost ~]$ cc pgm4.c

[gokul@localhost ~]$ ./a.out

 Hello,I am the process with ID=1787

 Hello,I am the process with ID=1788
Result:

Thus the implementation of system calls Getpid has been executed successfully

Ex.No:3 (c)
Process Management using System Calls : Close
Aim

To write a program in C to implement the system call opendir (), readdir () and  closedir ().
Algorithm:

Step 1: Start the program.

Step 2: The function opendir() is invoked to open the directory which contains name of the 

            directory  a parameter.

Step 3:  The content of the directory can be read using the function readdir().

Step 4:  It contains the name of the directory as a parameter.

Step 5:  Display the content of the directory.

Step 6:  The directory is closed using the function closedir().

Step 7:  Stop the program.

Program:

#include<sys/types.h>

#include<dirent.h>

#include<sys/stat.h>

#include<stdio.h>

void traverse(char *fn)

{

DIR *dir;

struct dirent *entry;

char path[1025];

struct stat info;

printf("%s\n",fn);

if((dir=opendir(fn))==NULL)

printf("error");

else

{

while((entry=readdir(dir))!=NULL)

{

if((entry->d_name[0])!='.')

{

strcpy(path,fn);

strcat(path,"/");

strcat(path,(entry->d_name));

if(stat(path,&info)!=0)

printf("error");

else if(S_ISDIR(info.st_mode))

traverse(path);

}

}

closedir(dir);

}

}

main()

{

printf("directory structure");

traverse("/home/ gokul /flower");
traverse("/home/ gokul /lotus ");
traverse("/home/ gokul /rose ");
traverse("/home/ gokul /lilly ");
}

Output:

[gokul@localhost ~]$ vi pgm7.c

[gokul@localhost ~]$ cc pgm7.c

 [gokul@localhost ~]$ ./a.out
directory structure/home/ gokul /flower

error/home/ gokul /lotus

error/home/ gokul /rose

error/home/ gokul /lilly
Result:

Thus the implementation of system calls Opendir(), Readdir() and Closedir() has been executed successfully
Ex.No:4 (a)
Write C programs to implement the various CPU Scheduling Algorithms 

(ROUND ROBIN)

Aim:

      To simulate the CPU scheduling algorithm round-robin. 

Algorithm:     

Step 1: Start the process 

Step 2: Accept the number of processes in the ready Queue and time quantum (or) time slice

Step 3: For each process in the ready Q, assign the process id and accept the CPU burst time

Step 4: Calculate the no. of time slices for each process where  No. of time slice for process (n) = burst time process(n)/time  slice 

Step 5: If the burst time is less than the time slice then the no. of time slices =1. 

Step 6: Consider the ready queue is a circular Q, calculate 

   (a)  Waiting time for process (n) = waiting time of process(n-1)+ burst time of process(n-1 )  +                  the time difference in getting the CPU from process(n-1) 

   (b) Turnaround time for process(n) = waiting time of process(n) + burst time of process(n)+ the time difference in getting CPU from process(n). 

Step 7: Calculate 

    (c) Average waiting time = Total waiting Time / Number of process 

    (d) Average Turnaround time = Total Turnaround Time / Number of process 

Step 8: Stop the process   
Program :

/* Round Robin Scheduling Algorithm*/

 #include<stdio.h>
main()
{
int s[10],p[10],n,i,j,w1=0,w[10],t[10], st[10],tq,tst=0;
int tt=0,tw=0;
float aw,at;
printf("Enter no.of processes \n");
scanf("%d",&n);
printf("\n Enter the time quantum \n");
scanf("%d",&tq);
printf("\n Enter the process & service time of each process separated by a space \n");
for(i=0;i<n;i++)
scanf("%d%d",&p[i],&s[i]);
for(i=0;i<n;i++)
{
st[i]=s[i];
tst=tst+s[i];
}
for(j=0;j<tst;j++)
for(i=0;i<n;i++)
{
if(s[i]>tq)
{
s[i]=s[i]-tq;
w1=w1+tq;
t[i]=w1;
w[i]=t[i]-st[i];
}
else if(s[i]!=0)
{
w1=w1+tq;
t[i]=w1;
w[i]=t[i]-st[i];
s[i]=s[i]-tq;
}
}
for(i=0;i<n;i++)
{
tw=tw+w[i];
tt=tt+t[i];
}
aw=tw/n;
at=tt/n;
printf("process\tst\twt\ttt \n");
for(i=0;i<n;i++)
printf("%d\t%d\t%d\t%d \n",p[i],st[i],w[i],t[i]);
printf("awt=%f\n",aw);
printf("att=%f\n",at);

}
OUTPUT:

Enter Number of process: 3

Enter the Time Quantum: 3

Enter the process and service time of each process separated by a space

1
3
2
6
3
9

Process
st
wt
tt

1

3
0
3

2

6
6
12

3

9
9
18

Awt=5.000000

Att=11.000000

Result:

Thus the Round Robin CPU scheduling algorithm was implemented and average waiting time, average turnaround time was computed.
Ex.No:4 (b)
Write C programs to implement the various CPU Scheduling Algorithms 

(SHORTEST JOB FIRST)

Aim:

To write a C program to simulate the shortest job first CPU scheduling algorithm.
Algorithm: 

Step 1: Start the process 

Step 2: Accept the number of processes in the ready Queue 

Step 3: For each process in the ready Q, assign the process id and accept the CPU burst time and process arrival time. 

Step 4: Start the Ready Q according the shortest Burst time by sorting according to lowest to    highest burst time. 

Step 5: Set the waiting time of the first process as ‗0‘ and its turnaround time as     its burst time. 

Step 6: Sort the processes names based on their Burt time and Arrival time 

Step 7: For each process in the ready queue, calculate 

a). Waiting timess(n)= waitingtime (n-1) + Burst time (n-1)-arrivaltime(n)   

b). Turnaround time (n)= waiting time(n)+Burst time(n)  

Step 8: Calculate  and print the results 

(a) Average waiting time = Total waiting Time / Number of process 

(b) Average Turnaround time = Total Turnaround Time / Number of process 

 Step 9: Stop the process

Program :
/*SJF*/
#include <stdio.h>

int i , j;

float avgWT = 0, avgTAT = 0;

void sortProcesses(int n, int bt[], int p[]) {

    for (i = 0; i < n - 1; i++) {


for (j = i + 1; j < n; j++) {


    if (bt[i] > bt[j]) {



// Swap burst times



int temp = bt[i];



bt[i] = bt[j];



bt[j] = temp;



// Swap process IDs



temp = p[i];



p[i] = p[j];



p[j] = temp;


    }


}

    }

}

void calculateTimes(int n, int bt[], int wt[], int tat[]) {

    wt[0] = 0; // Waiting time for the first process is 0

    // Calculate waiting time

    for ( i = 1; i < n; i++) {


wt[i] = wt[i - 1] + bt[i - 1];

    }

    // Calculate turnaround time

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


tat[i] = wt[i] + bt[i];

    }

}

void printResults(int n, int bt[], int wt[], int tat[], int p[]) {

    printf("Process\tBurst Time\tWaiting Time\tTurnaround Time\n");

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


printf("P%d\t%d\t\t%d\t\t%d\n", p[i], bt[i], wt[i], tat[i]);

    }

    // Calculate and print average waiting and turnaround times

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


avgWT += wt[i];


avgTAT += tat[i];

    }

    avgWT /= n;

    avgTAT /= n;

    printf("\nAverage Waiting Time: %.2f", avgWT);

    printf("\nAverage Turnaround Time: %.2f\n", avgTAT);

}

int main() {

    int n;

    int bt[10];

    int p[10];

    int wt[10];

    int tat[10];

    printf("Enter the number of processes: ");

    scanf("%d", &n);

    // Input burst times and initialize process IDs

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

        printf("Enter burst time for process P%d: ", i + 1);

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

        p[i] = i + 1; // Process IDs start from 1

    }

    // Sort processes by burst time

    sortProcesses(n, bt, p);

    // Calculate waiting and turnaround times

    calculateTimes(n, bt, wt, tat);

    // Print the results

    printResults(n, bt, wt, tat, p);

    return 0;

}
Output:

Enter the number of processes: 4

Enter burst time for process P1: 6

Enter burst time for process P2: 8

Enter burst time for process P3: 7

Enter burst time for process P4: 3

Process Burst Time  Waiting Time  Turnaround Time

P4       3          0             3

P1       6          3             9

P3       7          9             16

P2       8          16            24

Average Waiting Time: 7.00

Average Turnaround Time: 13.00
Result:

Thus the Shortest Job First (SJF)   CPU scheduling algorithm was implemented and average waiting time, average turnaround time was computed.
Ex.No:4 (c)
Write C programs to implement the various CPU Scheduling Algorithms 

(FIRST COME FIRST SERVE)

Aim: 

To write a c program to simulate the cpu scheduling algorithm First Come First Serve (FCFS)  
Algorithm:  

Step 1: Start the process 

Step 2: Accept the number of processes in the ready Queue 

Step 3: For each process in the ready Q, assign the process name and the burst time 

Step 4: Set the waiting of the first process as ‗0‘and its burst time as its turnaround time 

Step 5: for each process in the Ready Q calculate    

a). Waiting timess(n)= waiting time (n-1) +  Burst time (n-1)

b). Turnaround time (n)= waiting time(n)+Burst  time(n) 

Step 6: Calculate 

(a) Average waiting time = Total waiting Time / Number of process 

(b) Average Turnaround time = Total Turnaround Time / Number of process 

Step 7: Stop the process
Program :

/* FCFS */ 

#include<stdio.h>

void main()

{

 int i,n,sum,wt,tat,twt,ttat;

 int t[10];

 float awt,atat;

 clrscr();

 printf("Enter number of processors:\n");

 scanf("%d",&n);

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

 {

   printf("\n Enter the Burst Time of the process %d",i+1);

   scanf("\n %d",&t[i]);

 }

 printf("\n\n FIRST COME FIRST SERVE SCHEDULING ALGORITHM \n");

 printf("\n Process ID \t Waiting Time \t Turn Around Time \n");

 printf("1 \t\t 0 \t\t %d \n",t[0]);

 sum=0;

 twt=0;

 ttat=t[0];

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

 {

  sum+=t[i-1];

  wt=sum;

  tat=sum+t[i];

  twt=twt+wt;

  ttat=ttat+tat;

  printf("\n %d \t\t %d \t\t %d",i+1,wt,tat);

  printf("\n\n");

 }

  awt=(float)twt/n;

  atat=(float)ttat/n;

  printf("\n Average Waiting Time %4.2f",awt);

  printf("\n Average Turnaround Time %4.2f",atat);

  getch();

}
Output:

Enter number of processors:

3

 Enter the Burst Time of the process 1:   2

 Enter the Burst Time of the process 2:    5

 Enter the Burst Time of the process 3:    4

 FIRST COME FIRST SERVE SCHEDULING ALGORITHM

 Process ID      Waiting Time    Turn Around Time

1                0                           2

 
2               2                            7

3               7                           11

 Average Waiting Time 3.00

 Average Turnaround Time 6.67

Result:

Thus the FCFS CPU scheduling algorithm was implemented and average waiting time, average turnaround time was computed
Ex.No:4 (d)
Write C programs to implement the various CPU Scheduling Algorithms 

(PRIORITY)

Aim: 

To write a c program to simulate the priority CPU scheduling algorithm. 

Algorithm: 

Step 1: Start the process 

Step 2: Accept the number of processes in the ready Queue 

Step 3: For each process in the ready Q, assign the process id and accept the CPU burst time 

Step 4: Sort the ready queue according to the priority number. 

Step 5: Set the waiting of the first process as ‗0‘ and its burst time as its turnaround time  

Step 6: Arrange the processes based on process priority 

Step 7:For each process in the Ready Q calculate 

Step 8: for each process in the Ready Q calculate     

a). Waiting timess(n)= waiting time (n-1) +  Burst time (n-1)      

b). Turnaround time (n)= waiting time(n)+Burst  time(n) 

Step 9: Calculate  

(a) Average waiting time = Total waiting Time / Number of process 

(b) Average Turnaround time = Total Turnaround Time / Number of process  

Print the results in an order.

Step 10: Stop the process  
Program :

/* Priority */

#include<stdio.h>
main()
{
int i,j,bt[10],n,pt[10],wt[10],tt[10],t,k,l,w1=0,t1=0,b=0,p=0;
float at,aw;
clrscr();
printf("enter no of jobs");
scanf("%d",&n);
printf("enter burst time");
for(i=0;i<n;i++)
{
scanf("%d",&b);
bt[i]=b;
}
printf("enter priority values");
for(i=0;i<n;i++)
{
scanf("%d",&p);
pt[i]=p;
}
for(i=1;i<n;i++)
for(j=0;j<n-i;j++)
if(pt[j]<pt[j+1])
{
t=pt[j];
pt[j]=pt[j+1];
pt[j+1]=t;
k=bt[j];
bt[j]=bt[j+1];
bt[j+1]=k;
}
wt[0]=0;
for(i=0;i<n;i++)
{
wt[i+1]=bt[i]+wt[i];
tt[i]=bt[i]+wt[i];
w1=w1+wt[i];
t1=t1+tt[i];
}
aw=w1/n;
at=t1/n;
printf("\nbt\tprority\twt\ttt\n");
for(i=0;i<n;i++)
printf("%d\t%d\t%d\t%d\n",bt[i],pt[i],wt[i],tt[i]);
printf("aw=%f\nat=%f",aw,at);
getch();
}

Output

Enter no of jobs: 3

Enter burst time:  10 11 12

Enter priority values: 3 2 1

Bt
priority

wt
tt

10
3

0
10

11
2

10
21

12
1

21
33

Aw=10.000000

At=21.000000

Result:

Thus the Priority CPU scheduling algorithm was implemented and average waiting time, average turnaround time was computed.
Ex.No:5 

Illustrate the Inter Process Communication strategy
Aim:

To develop a client-server application program, this uses shared memory using IPC
Algorithm:

Client :

1. Define the key to be 5600

2. Attach the client to the shared memory created by the server.

3. Read the content from the shared memory.

4. Display the content on the screen.

5. stop

Server:

6. Define shared memory size of 30 bytes

7. Define the key to be 5600

8. Create a shared memory using shmget () system calls and gets the shared memory id in variable shmid.

9. Attach the shared memory to server data space

10. Get the content to be placed in the shared memory from the user of the server.

11. Write the content in the shared memory, which will read out by the client.

12. stop

Program :
Shared memory and IPC

SHARED MEMORY

//server.c
#include <stdio.h>

#include <stdlib.h>

#include <string.h>

#include <sys/ipc.h>

#include <sys/shm.h>

#include <sys/types.h>

#define SHM_KEY 12345 // Shared memory key

#define SHM_SIZE 1024 // Shared memory size

int main() {

    int shmid;

    char *shmaddr;

    // Create shared memory segment

    shmid = shmget(SHM_KEY, SHM_SIZE, IPC_CREAT | 0666);

    if (shmid < 0) {

        perror("shmget");

        exit(1);

    }

    // Attach to the shared memory segment

    shmaddr = (char *)shmat(shmid, NULL, 0);

    if (shmaddr == (char *)-1) {

        perror("shmat");

        exit(1);

    }

    // Write data to shared memory

    printf("Server: Enter a message to write to shared memory: ");

    fgets(shmaddr, SHM_SIZE, stdin);

    // Add termination character to indicate the end of the message

    shmaddr[strcspn(shmaddr, "\n")] = '\0'; // Remove newline character

    printf("Server: Message written to shared memory.\n");

    // Detach from shared memory

    shmdt(shmaddr);

    return 0;

}
//client.c
#include <stdio.h>

#include <stdlib.h>

#include <string.h>

#include <sys/ipc.h>

#include <sys/shm.h>

#include <sys/types.h>

#define SHM_KEY 12345 // Shared memory key

#define SHM_SIZE 1024 // Shared memory size

int main() {

    int shmid;

    char *shmaddr;

    // Locate the shared memory segment

    shmid = shmget(SHM_KEY, SHM_SIZE, 0666);

    if (shmid < 0) {

        perror("shmget");

        exit(1);

    }

    // Attach to the shared memory segment

    shmaddr = (char *)shmat(shmid, NULL, 0);

    if (shmaddr == (char *)-1) {

        perror("shmat");

        exit(1);

    }

    // Read and print data from shared memory

    printf("Client: Message from shared memory: %s\n", shmaddr);

    // Detach from shared memory

    shmdt(shmaddr);

    return 0;

}
Output:

[gokul@localhost ~]$ cc server.c

[gokul@localhost ~]$ ./a.out
Server: Enter a message to write to shared memory: welcome to CSE
 [gokul@localhost ~]$ ipcs -m

------ Shared Memory Segments --------

key        shmid      owner      perms      bytes      nattch     status

0x00003039 229376     gokul      666        1024       0

0x00000000 163841     8104221040 600        1048576    2          dest

0x00000000 196610     8104221040 600        4194304    2          dest

[gokul@localhost ~]$ cc client.c

[gokul@localhost ~]$ ./a.out

Client: Message from shared memory: welcome to CSE
Result :
Thus the above IPC program executed successfully.
Ex.No:6 

Implement mutual exclusion by Semaphore
Aim:

To implement dining philosopher problem using semaphores
Algorithm :
Step 1: There are N philosophers meeting around a table, eating spaghetti and talking about   philosophy. 

Step 2: There are only N forks available such that only one fork between each philosopher.       
Step 3: There are only 5 philosophers and each one requires 2 forks to eat.

Step 4: A solution to the problem is to ensure that at most number of philosophers can eat   Spaghetti at   once.  

Program :
#include<stdio.h>

 #define n 4

 int compltedPhilo = 0,i;

struct fork{

    int taken;

}ForkAvil[n];

 struct philosp{

    int left;

    int right;

}Philostatus[n];

void goForDinner(int philID){

int otherFork = philID-1; //same like threads concept here cases implemented

    if(Philostatus[philID].left==10 && Philostatus[philID].right==10)

        printf("Philosopher %d completed his dinner\n",philID+1);

    //if already completed dinner

    else if(Philostatus[philID].left==1 && Philostatus[philID].right==1){

            //if just taken two forks

            printf("Philosopher %d completed his dinner\n",philID+1);

             Philostatus[philID].left = Philostatus[philID].right = 10; //remembering that he completed dinner by assigning value 10

             if(otherFork== -1)

                otherFork=(n-1);

             ForkAvil[philID].taken = ForkAvil[otherFork].taken = 0; //releasing forks

            printf("Philosopher %d released fork %d and fork %d\n",philID+1,philID+1,otherFork+1);

            compltedPhilo++;

        }

        else if(Philostatus[philID].left==1 && Philostatus[philID].right==0){ //left already taken, trying for right fork

                if(philID==(n-1)){

                    if(ForkAvil[philID].taken==0){ //KEY POINT OF THIS PROBLEM, THAT LAST PHILOSOPHER TRYING IN reverse DIRECTION

                        ForkAvil[philID].taken = Philostatus[philID].right = 1;

                        printf("Fork %d taken by philosopher %d\n",philID+1,philID+1);

                    }else{

                        printf("Philosopher %d is waiting for fork %d\n",philID+1,philID+1);

                    }

                }else{ //except last philosopher case

                    int dupphilID = philID;

                    philID-=1;

                    if(philID== -1)

                        philID=(n-1);

                    if(ForkAvil[philID].taken == 0){

                        ForkAvil[philID].taken = Philostatus[dupphilID].right = 1;

                        printf("Fork %d taken by Philosopher %d\n",philID+1,dupphilID+1);

                    }else{

                        printf("Philosopher %d is waiting for Fork %d\n",dupphilID+1,philID+1);

                    }

                }

            }

            else if(Philostatus[philID].left==0){ //nothing taken yet

                    if(philID==(n-1)){

                        if(ForkAvil[philID-1].taken==0){ //KEY POINT OF THIS PROBLEM, THAT LAST PHILOSOPHER TRYING IN reverse DIRECTION

                            ForkAvil[philID-1].taken = Philostatus[philID].left = 1;

                            printf("Fork %d taken by philosopher %d\n",philID,philID+1);

                        }else{

                            printf("Philosopher %d is waiting for fork %d\n",philID+1,philID);

                        }

                    }else{ //except last philosopher case

                        if(ForkAvil[philID].taken == 0){

                            ForkAvil[philID].taken = Philostatus[philID].left = 1;

                            printf("Fork %d taken by Philosopher %d\n",philID+1,philID+1);

                        }else{

                            printf("Philosopher %d is waiting for Fork %d\n",philID+1,philID+1);

                        }

                    }

        }else{}

}

int main(){

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

        ForkAvil[i].taken=Philostatus[i].left=Philostatus[i].right=0;

    while(compltedPhilo<n){

        /* Observe here carefully, while loop will run until all philosophers complete dinner

        Actually problem of deadlock occur only thy try to take at same time

        This for loop will say that they are trying at same time. And remaining status will print by go for dinner function

        */

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

            goForDinner(i);

        printf("\nTill now num of philosophers completed dinner are %d\n\n",compltedPhilo);

    }

    return 0;

} 

Output

[image: image7.png]Philosopher 1 completed his dinmer
Philosopher 2 completed his dinmer
Philosopher 3 completed his dinmer
Philosopher 3 released fork 3 and fork 2
Fork 3 taken by philosopher 4

Till now num of philosophers completed dinner are 3
Philosopher 1 completed his dinmer

Philosopher 2 completed his dinmer

Philosopher 3 completed his dinmer

Fork 4 taken by philosopher 4

Till now num of philosophers completed dinner are 3

Philosopher 1 completed his dinmer
Philosopher 2 completed his dinmer
Philosopher 3 completed his dinmer
Philosopher 4 completed his dinmer
Philosopher 4 released fork 4 and fork 3

Till now num of philosophers completed dinner are 4




Result

 
Thus the program for demonstrating Dining-Philosopher problem was implemented
Ex.No:7 

Write C programs to avoid Deadlock using Banker's Algorithm
Aim:
To Simulate bankers algorithm for Dead Lock Avoidance
Algorithm:

Step 1: Start the program. 

Step 2: Get the values of resources and processes.

Step 3: Get the avail value. 

Step 4: After allocation find the need value. 

Step 5: Check whether it’s possible to allocate. 

Step 6: If it is possible then the system is in safe state. 

Step 7: Else system is not in safety state.

Step 8: If the new request comes then check that the system is in safety or not if we allow the request. 

Step 9: Stop the program.
Program :

#include<stdio.h>
 main()

{
int r[1][10],av[1][10];
int all[10][10],max[10][10],ne[10][10],w[10],safe[10];
int i=0,j=0,k=0,l=0,np=0,nr=0,count=0,cnt=0;
printf("enter the number of processes in a system");
scanf("%d",&np);
printf("enter the number of resources in a system");
scanf("%d",&nr);
for(i=1;i<=nr;i++){
printf("\n enter the number of instances of resource R%d " ,i);
scanf("%d",&r[0][i]);
av[0][i]=r[0][i];
}
for(i=1;i<=np;i++)
for(j=1;j<=nr;j++)
all[i][j]=ne[i][j]=max[i][j]=w[i]=0;
printf(" \nEnter the allocation matrix");
for(i=1;i<=np;i++)
{ printf("\n");
for(j=1;j<=nr;j++)
{
scanf("%d",&all[i][j]);
av[0][j]=av[0][j]-all[i][j];
}
}
printf("\nEnter the maximum matrix");
for(i=1;i<=np;i++)
{ printf("\n");
for(j=1;j<=nr;j++)
{
scanf("%d",&max[i][j]);
}
}
for(i=1;i<=np;i++)
{
for(j=1;j<=nr;j++)
{
ne[i][j]=max[i][j]-all[i][j];
}
}
for(i=1;i<=np;i++)
{
printf("pocess P%d",i);
for(j=1;j<=nr;j++)
{
printf("\n allocated %d\t",all[i][j]);
printf("maximum %d\t",max[i][j]);
printf("need %d\t",ne[i][j]);
}
printf("\n_________________________\n");
}
printf("\nAvailability");
for(i=1;i<=nr;i++)
printf("R%d %d\t",i,av[0][i]);

printf("\n____________");
printf("\n safe sequence");
for(count=1;count<=np;count++)
{
for(i=1;i<=np;i++)
{ cnt=0;
for(j=1;j<=nr;j++)
{
if(ne[i][j]<=av[0][j] && w[i]==0)
cnt++;
}
if(cnt==nr)
{
k++;
safe[k]=i;
for(l=1;l<=nr;l++)
av[0][l]=av[0][l]+all[i][l];
printf("\n P%d ",safe[k]);
printf("\t Availability");
for(l=1;l<=nr;l++)
printf("R%d %d\t",l,av[0][l]);
w[i]=1;
}
}
}
}
Output:

Enter the number of resources in a system 4

Enter the number of instances of resource R1  2

Enter the number of instances of resource R2 2

Enter the number of instances of resource R3 2

Enter the number of instances of resource R4 2

Enter the allocation matrix

1 0 1 1 0

1 1 0 0 0

0 0 0 1 0

0 0 0 0 0

Enter the maximum matrix

1 0 1 0 0

1 0 0 0 0

0 0 0 0 1

pocess P1

 allocated 1    maximum 0       need -1

 allocated 0    maximum 0       need 0

 allocated 1    maximum 0       need -1

 allocated 1    maximum 0       need -1

_________________________

pocess P2

 allocated 0    maximum 1       need 1

 allocated 1    maximum 0       need -1

 allocated 1    maximum 1       need 0

 allocated 0    maximum 0       need 0

_________________________

pocess P3

 allocated 0    maximum 0       need 0

 allocated 0    maximum 1       need 1

 allocated 0    maximum 0       need 0

 allocated 0    maximum 0       need 0

_________________________

pocess P4

 allocated 0    maximum 0       need 0

 allocated 1    maximum 0       need -1

 allocated 0    maximum 0       need 0

 allocated 0    maximum 0       need 0

_______________________

AvailabilityR1 1        R2 0    R3 0    R4 1

____________

 safe sequence

 P1      AvailabilityR1 2       R2 0    R3 1    R4 2

 P2      AvailabilityR1 2       R2 1    R3 2    R4 2

 P3      AvailabilityR1 2       R2 1    R3 2    R4 2

 P4      AvailabilityR1 2       R2 2    R3 2    R4 2

Result:

Thus the banker’s algorithm for deadlock avoidance was simulated.
Ex.No:8 

Write a C program to Implement Deadlock Detection Algorithm
Aim:
To implement an algorithm for deadlock detection.
Algorithm :

Simply detects the existence of a Cycle:

1. Start at any vertex finds all its immediate neighbors.

2. From each of these find all immediate neighbors, etc.

3. Until a vertex repeats (there is a cycle) or one cannot continue (there is no cycle).

4. Stop.

On a copy of the graph:

1. See if any Processes NEEDs can all be satisfied.

2. If so satisfy the needs with holds and remove that Process and all the Resources it holds from the graph.

3. If any Process are left Repeat step a

4. If all Processes are finally removed by this procedure there is no Deadlock in the original graph, if not there is.

5. Stop.

Program :
#include<stdio.h>
static int mark[20];
int i,j,np,nr;

int main()
{
int alloc[10][10],request[10][10],avail[10],r[10],w[10];

printf("\nEnter the no of process: ");
scanf("%d",&np);
printf("\nEnter the no of resources: ");
scanf("%d",&nr);
for(i=0;i<nr;i++)
{
printf("\nTotal Amount of the Resource R%d: ",i+1);
scanf("%d",&r[i]);
}
printf("\nEnter the request matrix:");
for(i=0;i<np;i++)
for(j=0;j<nr;j++)
scanf("%d",&request[i][j]);

printf("\nEnter the allocation matrix:");
for(i=0;i<np;i++)
for(j=0;j<nr;j++)
scanf("%d",&alloc[i][j]);
/*Available Resource calculation*/
for(j=0;j<nr;j++)
{
avail[j]=r[j];
for(i=0;i<np;i++)
{
avail[j]-=alloc[i][j];

}
}

//marking processes with zero allocation
for(i=0;i<np;i++)
{
int count=0;
 for(j=0;j<nr;j++)
   {
      if(alloc[i][j]==0)
        count++;
      else
        break;
    }
 if(count==nr)
 mark[i]=1;
}
// initialize W with avail
for(j=0;j<nr;j++)
    w[j]=avail[j];
//mark processes with request less than or equal to W
for(i=0;i<np;i++)
{
int canbeprocessed=0;
 if(mark[i]!=1)
{
   for(j=0;j<nr;j++)
    {
      if(request[i][j]<=w[j])
        canbeprocessed=1;
      else
         {
         canbeprocessed=0;
         break;
          }
     }
if(canbeprocessed)
{
mark[i]=1;

for(j=0;j<nr;j++)
w[j]+=alloc[i][j];
}
}
}
//checking for unmarked processes
int deadlock=0;
for(i=0;i<np;i++)
if(mark[i]!=1)
deadlock=1;
if(deadlock)
printf("\n Deadlock detected");
else
printf("\n No Deadlock possible");
}

Output:

Enter the no of process: 4
Enter the no of resources: 5

Total Amount of the Resource R1: 2
Total Amount of the Resource R2: 1
Total Amount of the Resource R3: 1
Total Amount of the Resource R4: 2
Total Amount of the Resource R5: 1

Enter the request matrix:0 1 0 0 1
0 0 1 0 1
0 0 0 0 1
1 0 1 0 1

Enter the allocation matrix:1 0 1 1 0
1 1 0 0 0
0 0 0 1 0
0 0 0 0 0

 Deadlock detected
Result:

Thus the deadlock detection algorithm was implemented.
Ex.No:9 

Write C program to implement Threading
Aim: 

                 To implement C program to implement Threading
Algorithm :

1.  Start the program

2. Read the Input

3. Allocate the memory

4. Process the input

5. Checking error

6. Print result

Program :

/*filename.c*/
#include<stdio.h> 

#include<string.h> 

#include<pthread.h> 

#include<stdlib.h> 

#include<unistd.h> 

  pthread_t tid[2]; 

int counter; 

 void* trythis(void *arg) 

{ 

    unsigned long i = 0; 

    counter += 1; 

    printf("\n Job %d has started\n", counter); 

   for(i=0; i<(0xFFFFFFFF);i++); 

    printf("\n Job %d has finished\n", counter); 

    return NULL; 

} 

 int main(void) 

{ 

    int i = 0; 

    int error; 

     while(i < 2) 

    { 

        error = pthread_create(&(tid[i]), NULL, &trythis, NULL); 

        if (error != 0) 

            printf("\nThread can't be created : [%s]", strerror(error)); 

        i++; 

    } 

    pthread_join(tid[0], NULL); 

    pthread_join(tid[1], NULL); 

   return 0; 

} 
Output :
gokul@localhost ~]$ cc filename.c -lpthread

Job 1 has started

Job 2 has started

Job 2 has finished

Job 2 has finished
Result

Thus the threading and synchronization concept was implemented
Ex.No:10 

Implement the paging Technique using C program
Aim:
To Implement the paging Technique
Algorithm:  

1. Start the process

2. Declare the size with respect to page length

3. Check the need of replacement from the page to memory

4. Check the need of replacement from old page to new page in memory

5. Forma queue to hold all pages

6. Insert the page require memory into the queue

7. Check for bad replacement and page fault

8. Get the number of processes to be inserted

9. Display the values

10. Stop the process
Program :

#include<stdio.h>

#define max 25

main()

{

 int frag[max],b[max],f[max],i,j,nb,nf,temp;

 static int bf[max],ff[max];

 printf("\n\tMemory Management Scheme - First Fit");

 printf("\nEnter the number of blocks:");

 scanf("%d",&nb);

 printf("Enter the number of files:");

 scanf("%d",&nf);

 printf("\nEnter the size of the blocks:-\n");

 for(i=1;i<=nb;i++) {printf("Block %d:",i);scanf("%d",&b[i]);}

 printf("Enter the size of the files :-\n");

 for(i=1;i<=nf;i++) {printf("File %d:",i);scanf("%d",&f[i]);}

 

 for(i=1;i<=nf;i++)

 {

  for(j=1;j<=nb;j++)

  {

   if(bf[j]!=1)

   {

    temp=b[j]-f[i];

    if(temp>=0)

    {

     ff[i]=j;

     break;

    }

   }

  }

  frag[i]=temp;

  bf[ff[i]]=1;

 }

 printf("\nFile_no:\tFile_size :\tBlock_no:\tBlock_size:\tFragement");

 for(i=1;i<=nf;i++)

 printf("\n%d\t\t%d\t\t%d\t\t%d\t\t%d",i,f[i],ff[i],b[ff[i]],frag[i]);

}

Output:

   Memory Management Scheme - First Fit

Enter the number of blocks:3

Enter the number of files:2

Enter the size of the blocks:-

Block 1:5

Block 2:2

Block 3:7

Enter the size of the files :-

File 1:1

File 2:4

File_no:        File_size :     Block_no:       Block_size:     Fragement

1               1               1               5               4

2               4               3               7               3

Result:

Thus the simple paging technique was implemented
Ex.No:11(a) 
Write C programs to implement the following Memory Allocation Methods
(First Fit)
Aim:


To write a program to implement first fit algorithm for memory management.

Algorithm:

Step1: Start the process.

Step 2: Declare the size.

Step 3: Get the number of processes to be inserted.

Step 4: Allocate the first hole that is big enough for searching.

Step 5: Start the beginning of the set of holes.

Step 6: If not start at the hole, which is sharing the previous first fit search end.

Step 7: Compare the hole.

Step 8: If large enough, then stop searching in the procedure.

Step 9: Display the values.

Step 10: Terminate the process.
Program:

#include<stdio.h>

#include<process.h>

void main()

{

int a[20],p[20],i,j,n,m;

clrscr();

printf("Enter no of blocks:\n");

scanf("%d",&n);

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

{

printf("\nEnter the %dst block size:",i);

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

}

printf("\nEnter the no of process:");

scanf("%d",&m);

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

{

printf("\nEnter the size of %dst process:",i);

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

}

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

{

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

{

if(p[j]<=a[i])

{

printf("The process %d allocated %d\n",j,i);

p[j]=10000;

break;

}

}

}

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

{

if(p[j]!=10000)

{

printf("\n The process is not allocated \n",j);

}

}

getch();

}

Output:

Enter no of blocks:

3

Enter the 0st block size:70

Enter the 1st block size:50

Enter the 2st block size:90

Enter the no of process:2

Enter the size of 0st process:50

Enter the size of 1st process:80

The process 0 allocated 0

The process 1 allocated 2

Result

Thus the first fit algorithm was implemented successfully.
Ex.No:11(b) 
Write C programs to implement the following Memory Allocation Methods
(Worst Fit)
Aim:
To write a program to implement worst fit algorithm for memory management.
Algorithm:

Step-1: Read the number of processes and number of available memory blocks. 

Step-2: Next read the processes’ memory requirements.

Step-3: Initialize the sizes of each memory block.

Step-4: For first fit algorithm, select the blocks in given order that are greater than or equal to that of the process’ requirements. 

Step-5: For best fit, sort the memory blocks in ascending order. Then choose the suitable memory block for each process.

Step-6: For worst fit, sort the memory blocks in descending order. Then choose the suitable memory block for each process.

Step-7: The internal fragmentation is computed by adding the remaining memory available in the allocated memory blocks.

Step-8: The external fragmentation is computed by adding the unallocated memory blocks.

Program:
#include<stdio.h>

#include<conio.h>

#define max 25

void main()

{

 int frag[max],b[max],f[max],i,j,nb,nf,temp,highest=0;

static int bf[max],ff[max];

clrscr();

printf("\n\tMemory Management Scheme - Worst Fit");

printf("\nEnter the number of blocks:");

scanf("%d",&nb);

printf("Enter the number of files:");

 scanf("%d",&nf);

printf("\nEnter the size of the blocks:-\n");

for(i=1;i<=nb;i++) {printf("Block %d:",i);scanf("%d",&b[i]);}

 printf("Enter the size of the files :-\n");

for(i=1;i<=nf;i++) {printf("File %d:",i);scanf("%d",&f[i]);}

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

{

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

{

 if(bf[j]!=1)    //if bf[j] is not allocated

{

  temp=b[j]-f[i];

if(temp>=0)

  if(highest<temp)

{

 ff[i]=j;

 highest=temp;}}}

frag[i]=highest;

  bf[ff[i]]=1;

  highest=0;

}

 printf("\nFile_no:\tFile_size :\tBlock_no:\tBlock_size:\tFragement");

 for(i=1;i<=nf;i++)

 printf("\n%d\t\t%d\t\t%d\t\t%d\t\t%d",i,f[i],ff[i],b[ff[i]],frag[i]);

 getch();

}
Output:

Enter the no of blocks: 3

Enter the no of files: 2

Enter the size of blocks

Block 1:5

Block 2: 2

Block 3:7

Enter the size of the files:

File 1:1

File 2:4

File no 
File size 
Block no 
Block size 
Fragment

    1

     1

      3

       7

     6

    2

     4                       1                       5   
     1

Result

Thus the Worst fit algorithm was implemented successfully.

Ex.No:11(c) 
Write C programs to implement the following Memory Allocation Methods
(Best Fit)
Aim:
To write a program to implement best fit algorithm for memory management.

Algorithm:

Step1: Start the process.

Step 2: Declare the size.

Step 3: Get the number of processes to be inserted.

Step 4: Allocate the best hole that is small enough for searching.

Step 5: Start at the best of the set of holes.

Step 6: If not start at the hole, which is sharing the previous best fit search end.

Step 7: Compare the hole.

Step 8: If small enough, then stop searching in the procedure.

Step 9: Display the values.

Step 10: Terminate the process.

Program

#include<stdio.h>

#include<process.h>

void main()

{

int a[20],p[20],i,j,n,m,temp,b[20],temp1,temp2,c[20];

clrscr();

printf("Enter the no of blocks:\n");

scanf("%d",&n);

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

{

printf("Enter the %dst block size:",i);

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

b[i]=i;

}

printf("Enter the no of process:");

scanf("%d",&m);

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

{

printf("Enter the size of %dst process:",i);

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

c[i]=i;

}

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

{

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

{

if(a[i]<a[j])

{

temp=a[i];

temp1=b[i];

a[i]=a[j];

b[i]=b[j];

a[j]=temp;

b[j]=temp1;

}

if(p[i]<p[j])

{

temp=p[i];

temp2=c[i];

p[i]=p[j];

c[i]=c[j];

p[j]=temp;

c[j]=temp2;

}

}

}

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

{

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

{

if(p[j]<=a[i])

{

printf("\n The process %d allocated to block %d\n",c[j],b[i]);

p[j]=10000;

break;

}

}

}

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

{

if(p[j]!=10000)

{

printf("The process %d is not allocated:",j);

}

}

getch();

}
Output:

Enter the no of blocks:

3

Enter the 0st block size:50

Enter the 1st block size:70

Enter the 2st block size:90

Enter the no of process:2

Enter the size of 0st process:60

Enter the size of 1st process:80

 The process 0 allocated to block 1

 The process 1 allocated to block 2

Result

Thus the Best fit algorithm was implemented successfully. 

Ex.No:12(a) 

Write C programs to implement the various Page Replacement Algorithms
(FIFO)
Aim:
To implement FIFO page replacement technique. 

Algorithm:  

1. Start the process

2. Declare the size with respect to page length

3. Check the need of replacement from the page to memory

4. Check the need of replacement from old page to new page in memory

5. Forma queue to hold all pages

6. Insert the page require memory into the queue

7. Check for bad replacement and page fault

8. Get the number of processes to be inserted

9. Display the values

10. Stop the process

Program

#include<stdio.h>

Void main()

{

int i,j,n,a[50],frame[10],no,k,avail,count=0;
clrscr();
   
printf("\n ENTER THE NUMBER OF PAGES:\n");

scanf("%d",&n);

   
printf("\n ENTER THE PAGE NUMBER :\n");

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

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

   
printf("\n ENTER THE NUMBER OF FRAMES :");

   
scanf("%d",&no);

for(i=0;i<no;i++)
    
frame[i]= -1;
                
j=0;

    

printf("\tref string\t page frames\n");

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

    

{
     


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


avail=0;

     


for(k=0;k<no;k++)

if(frame[k]==a[i])

                


avail=1;

     


if (avail==0)

      


{

       



frame[j]=a[i];

 



j=(j+1)%no;

       



count++;

     



for(k=0;k<no;k++)

     



printf("%d\t",frame[k]);
}

     


printf("\n");

}

     

printf("Page Fault Is %d",count);

     

getch();

}
Output:
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Result:

Thus the implementation of FIFO page replacement algorithm was executed and output verified.
Ex.No:12(b) 

Write C programs to implement the various Page Replacement Algorithms
(LRU)
Aim:
To implement LRU page replacement technique.  

Algorithm : 

1. Start the process

2. Declare the size

3. Get the number of pages to be inserted

4. Get the value

5. Declare counter and stack

6. Select the least recently used page by counter value

7. Stack them according the selection.

8.  Display the values

9. Stop the process
Program :

#include<stdio.h>

main()

{
int q[20],p[50],c=0,c1,d,f,i,j,k=0,n,r,t,b[20],c2[20];
printf("Enter no of pages:");

scanf("%d",&n);

printf("Enter the reference string:");

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

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

printf("Enter no of frames:");

scanf("%d",&f);
q[k]=p[k];
printf("\n\t%d\n",q[k]);
c++;

k++;

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

{

c1=0;

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

{

if(p[i]!=q[j])

c1++;

}

if(c1==f)

{

c++;

if(k<f)

{

q[k]=p[i];

k++;

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

printf("\t%d",q[j]);
printf("\n");
}
else
{
for(r=0;r<f;r++)
{
c2[r]=0;
for(j=i-1;j<n;j--)
{

if(q[r]!=p[j])

c2[r]++;

else

break;

}
}
for(r=0;r<f;r++)
b[r]=c2[r];
for(r=0;r<f;r++)
{
for(j=r;j<f;j++)
{
if(b[r]<b[j])
{
t=b[r];
b[r]=b[j];
b[j]=t;
}
}
}
for(r=0;r<f;r++)
{
if(c2[r]==b[0])
q[r]=p[i];
printf("\t%d",q[r]);
}

printf("\n");

}

}

}

printf("\nThe no of page faults is %d",c);

}

Output:
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Result:

Thus the LRU page replacement algorithm was implemented and output verified

Ex.No:12(c) 

Write C programs to implement the various Page Replacement Algorithms
(LFU)
Aim:
To implement LFU page replacement technique.  

Algorthim:  

1.Start Program 

2.Read Number Of Pages And Frames 

3.Read Each Page Value 

4.Search For Page In The Frames 

5.If Not Available Allocate Free Frame 

6.If No Frames Is Free Replace The Page With The Page That Is Lastly Used 

7.Print Page Number Of Page Faults  

8.Stop process.

Program:

#include<stdio.h>

void main()

{

  int f,p;

  int pages[50],frame[10],hit=0,count[50],time[50];

  int i,j,page,flag,least,minTime,temp;

  clrscr();

  printf("Enter no of frames : ");

  scanf("%d",&f);

  printf("Enter no of pages : ");

  scanf("%d",&p);

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

  {

    frame[i]=-1;

  }

  for(i=0;i<50;i++)

  {

    count[i]=0;

  }

  printf("Enter page no : \n");

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

  {

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

  }

  printf("\n");

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

  {

    count[pages[i]]++;

    time[pages[i]]=i;

    flag=1;

    least=frame[0];

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

    {

      if(frame[j]==-1 || frame[j]==pages[i])

      {

        if(frame[j]!=-1)

        {

            hit++;

        }


flag=0;

        frame[j]=pages[i];

        break;

      }

      if(count[least]>count[frame[j]])

      {

        least=frame[j];

      }

    }

  if(flag)

    {

      minTime=50;

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

      {

        if(count[frame[j]]==count[least] && time[frame[j]]<minTime)

        {


  temp=j;

          minTime=time[frame[j]];


}

      }

      count[frame[temp]]=0;

      frame[temp]=pages[i];

    }

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

    {

      printf("%d ",frame[j]);

    }

    printf("\n");

  }

  printf("Page hit = %d",hit);

  getch();

}
Output:
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Result:

Thus the LFU page replacement algorithm was implemented
Ex.No:13(a) 

Write C programs to Implement the various File Organization Techniques
(Single level)
Aim:
To implement Single level directory structure in C.

Algorithm:

1. Start

2. Declare the number, names and size of the directories and file names.

3. Get the values for the declared variables.

4. Display the files that are available in the directories.

5. Stop. 

Program :
#include <stdio.h>

#include <string.h>

int i,j;

#define MAX_FILES 100

#define MAX_NAME_LEN 100

typedef struct File {

    char name[MAX_NAME_LEN];

} File;

// Structure for a single-level directory

typedef struct Directory {

    File files[MAX_FILES];

    int fileCount;

} Directory;

// Function to initialize the directory

void initializeDirectory(Directory* dir) {

    dir->fileCount = 0;

}

// Function to add a file to the directory

void addFile(Directory* dir, const char* fileName) {

    if (dir->fileCount >= MAX_FILES) {

        printf("Error: Maximum file limit reached.\n");

        return;

    }

    // Check if the file already exists

    for ( i = 0; i < dir->fileCount; i++) {

        if (strcmp(dir->files[i].name, fileName) == 0) {

            printf("Error: File '%s' already exists.\n", fileName);

            return;

        }

    }

    // Add the new file

    strcpy(dir->files[dir->fileCount].name, fileName);

    dir->fileCount++;

    printf("File '%s' added successfully.\n", fileName);

}
// Function to delete a file from the directory

void deleteFile(Directory* dir, const char* fileName) {

    for ( i = 0; i < dir->fileCount; i++) {

        if (strcmp(dir->files[i].name, fileName) == 0) {

            // Shift files to maintain the structure

            for ( j = i; j < dir->fileCount - 1; j++) {

                strcpy(dir->files[j].name, dir->files[j + 1].name);

            }

            dir->fileCount--;

            printf("File '%s' deleted successfully.\n", fileName);

            return;

        }

    }

    printf("Error: File '%s' not found.\n", fileName);

}

// Function to display all files in the directory

void displayFiles(Directory* dir) {

    if (dir->fileCount == 0) {

        printf("No files in the directory.\n");

        return;

    }

    printf("Files in the directory:\n");

    for ( i = 0; i < dir->fileCount; i++) {

        printf("%d. %s\n", i + 1, dir->files[i].name);

    }

}

// Main function

int main() {

    Directory dir;

    initializeDirectory(&dir);

    int choice;

    while (1) {

        printf("\nSingle-Level Directory Structure\n");

        printf("1. Add File\n");

        printf("2. Delete File\n");

        printf("3. Display Files\n");

        printf("4. Exit\n");

        printf("Enter your choice: ");

        scanf("%d", &choice);

        if (choice == 1) {

            char fileName[MAX_NAME_LEN];

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

            scanf("%s", fileName);

            addFile(&dir, fileName);

        } else if (choice == 2) {

            char fileName[MAX_NAME_LEN];

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

            scanf("%s", fileName);

            deleteFile(&dir, fileName);

        } else if (choice == 3) {

            displayFiles(&dir);

        } else if (choice == 4) {

            printf("Exiting...\n");

            break;

        } else {

            printf("Invalid choice. Please try again.\n");

        }

    }

    return 0;

}

Output

[gokul@localhost ~]$ vi sl1.c

[gokul@localhost ~]$ cc sl1.c

[gokul@localhost ~]$ ./a.out

Single-Level Directory Structure

1. Add File

2. Delete File

3. Display Files

4. Exit

Enter your choice: 1

Enter the name of the file to add: gokul1.txt

File 'gokul1.txt' added successfully.

Single-Level Directory Structure

1. Add File

2. Delete File

3. Display Files

4. Exit

Enter your choice: 1

Enter the name of the file to add: krishnan.txt

File 'krishnan.txt' added successfully.

Single-Level Directory Structure

1. Add File

2. Delete File

3. Display Files

4. Exit

Enter your choice: 3

Files in the directory:

1. gokul1.txt

2. krishnan.txt

Single-Level Directory Structure

1. Add File

2. Delete File

3. Display Files

4. Exit
Result :
Thus the above program was executed successfully.
Ex.No:13(b) 

Write C programs to Implement the various File Organization Techniques
(Two-level)
Aim:

To implement Two-level directory structure in C.

Algorithm:

1. Start

2. Declare the number, names and size of the directories and subdirectories and file names.

3. Get the values for the declared variables.

4. Display the files that are available in the directories and subdirectories.

5. Stop.

Program :
#include <stdio.h>

#include <stdlib.h>

#include <string.h>

int i,j;

#define MAX_FILES 10

#define MAX_SUBDIRECTORIES 10

#define MAX_NAME_LEN 100

// Structure to represent a file

typedef struct File {

    char name[MAX_NAME_LEN];

} File;

// Structure to represent a subdirectory

typedef struct SubDirectory {

    char name[MAX_NAME_LEN];

    File files[MAX_FILES];

    int fileCount;

} SubDirectory;

// Structure to represent the main directory

typedef struct MainDirectory {

    char name[MAX_NAME_LEN];

    SubDirectory subDirs[MAX_SUBDIRECTORIES];

    int subDirCount;

} MainDirectory;

// Function to initialize the main directory

void initializeMainDirectory(MainDirectory* mainDir, const char* name) {

    strcpy(mainDir->name, name);

    mainDir->subDirCount = 0;

}

// Function to add a subdirectory

void addSubDirectory(MainDirectory* mainDir, const char* subDirName) {

    if (mainDir->subDirCount >= MAX_SUBDIRECTORIES) {

        printf("Error: Maximum subdirectory limit reached.\n");

        return;

    }

    strcpy(mainDir->subDirs[mainDir->subDirCount].name, subDirName);

    mainDir->subDirs[mainDir->subDirCount].fileCount = 0;

mainDir->subDirCount++;

    printf("Subdirectory '%s' added successfully.\n", subDirName);

}

// Function to add a file to a subdirectory

void addFileToSubDirectory(MainDirectory* mainDir, const char* subDirName, const char* fileName) {

    for ( i = 0; i < mainDir->subDirCount; i++) {

        if (strcmp(mainDir->subDirs[i].name, subDirName) == 0) {

            if (mainDir->subDirs[i].fileCount >= MAX_FILES) {

                printf("Error: Maximum file limit reached in subdirectory '%s'.\n", subDirName);

                return;

            }

            strcpy(mainDir->subDirs[i].files[mainDir->subDirs[i].fileCount].name, fileName);

            mainDir->subDirs[i].fileCount++;

            printf("File '%s' added to subdirectory '%s'.\n", fileName, subDirName);

            return;

        }

    }

    printf("Error: Subdirectory '%s' not found.\n", subDirName);

}

// Function to display the directory structure

void displayDirectoryStructure(MainDirectory* mainDir) {

    printf("\nMain Directory: %s\n", mainDir->name);

    for (i = 0; i < mainDir->subDirCount; i++) {

        printf("  Subdirectory: %s\n", mainDir->subDirs[i].name);

        for (j = 0; j < mainDir->subDirs[i].fileCount; j++) {

            printf("    File: %s\n", mainDir->subDirs[i].files[j].name);

        }

    }

}

// Main function

int main() {

    MainDirectory mainDir;

    initializeMainDirectory(&mainDir, "root");

    int choice;

    while (1) {

        printf("\nTwo-Level Directory Structure\n");

        printf("1. Add Subdirectory\n");

        printf("2. Add File to Subdirectory\n");

     printf("3. Display Directory Structure\n");

        printf("4. Exit\n");

        printf("Enter your choice: ");

        scanf("%d", &choice);

        if (choice == 1) {

            char subDirName[MAX_NAME_LEN];

            printf("Enter the name of the subdirectory: ");

            scanf("%s", subDirName);

            addSubDirectory(&mainDir, subDirName);

        } else if (choice == 2) {

            char subDirName[MAX_NAME_LEN], fileName[MAX_NAME_LEN];

            printf("Enter the name of the subdirectory: ");

            scanf("%s", subDirName);

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

            scanf("%s", fileName);

            addFileToSubDirectory(&mainDir, subDirName, fileName);

        } else if (choice == 3) {

            displayDirectoryStructure(&mainDir);

        } else if (choice == 4) {

            printf("Exiting...\n");

            break;

        } else {

            printf("Invalid choice. Please try again.\n");

        }

    }

    return 0;

}

Output

[gokul@localhost ~]$ cc tl1.c

[gokul@localhost ~]$ ./a.out

Two-Level Directory Structure

1. Add Subdirectory

2. Add File to Subdirectory

3. Display Directory Structure

4. Exit

Enter your choice: 1

Enter the name of the subdirectory: gokul

Subdirectory 'gokul' added successfully.

Two-Level Directory Structure

1. Add Subdirectory

2. Add File to Subdirectory

3. Display Directory Structure

4. Exit

Enter your choice: 1

Enter the name of the subdirectory: dsec

Subdirectory 'dsec' added successfully.

Two-Level Directory Structure

1. Add Subdirectory

2. Add File to Subdirectory

3. Display Directory Structure

4. Exit

Enter your choice: 3

Main Directory: root

  Subdirectory: gokul

  Subdirectory: dsec

Two-Level Directory Structure

1. Add Subdirectory

2. Add File to Subdirectory

3. Display Directory Structure

4. Exit

Enter your choice:
Result :

Thus the above program executed successfully.

Ex.No:13(c) 

Write C programs to Implement the various File Organization Techniques
(hierarchical)
Aim:

To implement hierarchial directory structure in C.

Algorithm:

1. Start

2. Declare the number, names and size of the directories and subdirectories and file names.

3. Get the values for the declared variables.

4. Display the files that are available in the directories and subdirectories.

5. Stop.

Program :

Hierarchical

#include <stdio.h>

#include <stdlib.h>

#include <string.h>

#define MAX_NAME_LEN 100

#define MAX_FILES 10

#define MAX_DIRECTORIES 10

int i,j;

// Structure to represent a file

typedef struct File {

    char name[MAX_NAME_LEN];

} File;

// Structure to represent a directory

typedef struct Directory {

    char name[MAX_NAME_LEN];

    struct Directory* subDirectories[MAX_DIRECTORIES];

    int subDirectoryCount;

    File files[MAX_FILES];

    int fileCount;

} Directory;

// Function to create a new directory

Directory* createDirectory(const char* name) {

    Directory* dir = (Directory*)malloc(sizeof(Directory));

    strcpy(dir->name, name);

    dir->subDirectoryCount = 0;

    dir->fileCount = 0;

    return dir;

}

// Function to add a file to a directory

void addFile(Directory* dir, const char* fileName) {

    if (dir->fileCount >= MAX_FILES) {

        printf("Error: Maximum file limit reached in directory '%s'.\n", dir->name);

        return;

    }

    strcpy(dir->files[dir->fileCount].name, fileName);

    dir->fileCount++;

}

// Function to add a subdirectory to a directory
void addSubDirectory(Directory* parent, Directory* subDir) {

    if (parent->subDirectoryCount >= MAX_DIRECTORIES) {

        printf("Error: Maximum subdirectory limit reached in directory '%s'.\n", parent->name);

        return;

    }

    parent->subDirectories[parent->subDirectoryCount] = subDir;

    parent->subDirectoryCount++;

}

// Function to display the contents of a directory

void displayDirectory(Directory* dir, int depth) {

    for (i = 0; i < depth; i++) {

        printf("  ");

    }

    printf("Directory: %s\n", dir->name);

    for ( i = 0; i < dir->fileCount; i++) {

        for ( j = 0; j < depth + 1; j++) {

            printf("  ");

        }

        printf("File: %s\n", dir->files[i].name);

    }

    for ( i = 0; i < dir->subDirectoryCount; i++) {

        displayDirectory(dir->subDirectories[i], depth + 1);

    }

}

// Main function

int main() {

    Directory* root = createDirectory("root");

    printf("Hierarchical File Organization System\n");

    int choice;

    while (1) {

        printf("\n1. Add Subdirectory\n2. Add File\n3. Display Structure\n4. Exit\n");

        printf("Enter your choice: ");

        scanf("%d", &choice);

        if (choice == 1) {

            char parentName[MAX_NAME_LEN], subDirName[MAX_NAME_LEN];

  printf("Enter the parent directory name: ");

            scanf("%s", parentName);

            printf("Enter the name of the subdirectory: ");

            scanf("%s", subDirName);

            Directory* parent = root;  // For simplicity, we assume all operations happen in root

            Directory* subDir = createDirectory(subDirName);

            addSubDirectory(parent, subDir);

        } else if (choice == 2) {

            char fileName[MAX_NAME_LEN];

            printf("Enter the file name: ");

            scanf("%s", fileName);

            Directory* parent = root;  // For simplicity, we assume all operations happen in root

            addFile(parent, fileName);

        } else if (choice == 3) {

            printf("\nHierarchical Structure:\n");

            displayDirectory(root, 0);

        } else if (choice == 4) {

            printf("Exiting...\n");

            break;

        } else {

            printf("Invalid choice. Try again.\n");

        }

    }

    return 0;

}

Output :
[gokul@localhost ~]$ vi hie2.c

[gokul@localhost ~]$ cc hie2.c

[gokul@localhost ~]$ ./a.out

Hierarchical File Organization System

1. Add Subdirectory

2. Add File

3. Display Structure

4. Exit

Enter your choice: 1

Enter the parent directory name: gokul

Enter the name of the subdirectory: gk

1. Add Subdirectory

2. Add File

3. Display Structure

4. Exit

Enter your choice: 2

Enter the file name: cse.txt

1. Add Subdirectory

2. Add File

3. Display Structure

4. Exit

Enter your choice: 3

Hierarchical Structure:

Directory: root

  File: cse.txt

  Directory: gk

1. Add Subdirectory

2. Add File

3. Display Structure

4. Exit

Enter your choice:

Result :

Thus the above program executed successfully.

Ex.No:13(d) 

Write C programs to Implement the various File Organization Techniques
(Directed Acyclic Graph)
Aim:

To implement Directed Acyclic Graph in C.

Algorithm:

1. Start

2. Collect set of nodes 1, 2, …, n

3. Get the value of an edge (i,j) whenever i < j

4. Calculate N-choose-2 = n (n-1)/2 edges, but no cycles.

5. Stop.

Program :

/*DAG*/
#include <stdio.h>

#include <stdlib.h>

#define MAX_NODES 100

int i;

typedef struct Node {

    int vertex;

    struct Node* next;

} Node;

typedef struct Graph {

    int numVertices;

    Node* adjLists[MAX_NODES];

    int visited[MAX_NODES];

} Graph;

// Function to create a node

Node* createNode(int v) {

    Node* newNode = (Node*)malloc(sizeof(Node));

    newNode->vertex = v;

    newNode->next = NULL;

    return newNode;

}

// Function to create a graph

Graph* createGraph(int vertices) {

    Graph* graph = (Graph*)malloc(sizeof(Graph));

    graph->numVertices = vertices;

    for ( i = 0; i < vertices; i++) {

        graph->adjLists[i] = NULL;

        graph->visited[i] = 0;

    }

    return graph;

}

// Function to add an edge to the graph

void addEdge(Graph* graph, int src, int dest) {

    Node* newNode = createNode(dest);

    newNode->next = graph->adjLists[src];

    graph->adjLists[src] = newNode;

}

// Function to display the adjacency list

void displayGraph(Graph* graph) {

    for ( i = 0; i < graph->numVertices; i++) {

        Node* temp = graph->adjLists[i];

        printf("Vertex %d: ", i);

        while (temp) {

            printf("%d -> ", temp->vertex);

            temp = temp->next;

        }

        printf("NULL\n");

    }

}

// Utility function for topological sort

void topologicalSortUtil(Graph* graph, int vertex, int* stack, int* stackIndex) {

    graph->visited[vertex] = 1;

    Node* temp = graph->adjLists[vertex];

    while (temp != NULL) {

        int adjVertex = temp->vertex;

        if (!graph->visited[adjVertex]) {

            topologicalSortUtil(graph, adjVertex, stack, stackIndex);

        }

        temp = temp->next;

    }

    stack[(*stackIndex)++] = vertex;

}

// Function for topological sort

void topologicalSort(Graph* graph) {

    int stack[MAX_NODES];

    int stackIndex = 0;

    for ( i = 0; i < graph->numVertices; i++) {

        if (!graph->visited[i]) {

            topologicalSortUtil(graph, i, stack, &stackIndex);

        }

    }

    printf("Topological Sort: ");

    for ( i = stackIndex - 1; i >= 0; i--) {

        printf("%d ", stack[i]);

    }

    printf("\n");

}

// Main function

int main() {

    int vertices, edges;

    printf("Enter the number of vertices: ");

    scanf("%d", &vertices);

    Graph* graph = createGraph(vertices);

    printf("Enter the number of edges: ");

    scanf("%d", &edges);

    printf("Enter the edges (source destination):\n");

    for ( i = 0; i < edges; i++) {

        int src, dest;

        scanf("%d %d", &src, &dest);


addEdge(graph, src, dest);

    }

    printf("\nAdjacency List Representation:\n");

    displayGraph(graph);

    printf("\nPerforming Topological Sort:\n");

    topologicalSort(graph);

    return 0;

}
Output :

[gokul@localhost ~]$ ./a.out

Enter the number of vertices: 6

Enter the number of edges: 6

Enter the edges (source destination):

5

2

5

0

4

0

4

1

2

3

3

1

Adjacency List Representation:

Vertex 0: NULL

Vertex 1: NULL

Vertex 2: 3 -> NULL

Vertex 3: 1 -> NULL

Vertex 4: 1 -> 0 -> NULL

Vertex 5: 0 -> 2 -> NULL

Performing Topological Sort:

Topological Sort: 5 4 2 3 1 0
Result :

Thus the above program executed successfully.

Ex.No:14(a) 

Implement the following File Allocation Strategies using C programs
(Sequential file allocation)
Aim:

To implement the sequential file allocation strategies

Algorithm:

 Step 1: Start the program. 

Step 2: Get the number of files. 

Step 3: Get the memory requirement of each file. 

Step 4: Allocate the required locations to each in sequential order 

a). Randomly select a location from available location s1= random(100);    

b). Check whether the required locations are free from the selected location.   

 if(b[s1].flag==0) 

   { 

  
   for(j=s1;j<s1+p[i];j++)  {     

   if((b[j].flag)==0) 

   count++;    

 }    

   if(count==p[i])  

   break;

}

c). Allocate and set flag=1 to the allocated locations.

   for(s=s1;s<(s1+p[i]);s++) 

{  

   k[i][j]=s;

   j=j+1; 

   b[s].bno=s;     

   b[s].flag=1;  

   }  

Step 5: Print the results fileno, lenth ,Blocks allocated. 
Step 6: Stop the program.
Program:

#include<stdio.h>
main()
{
int f[50],i,st,j,len,c,k;

for(i=0;i<50;i++)
f[i]=0;
X:
printf("\n Enter the starting block & length of file");
scanf("%d%d",&st,&len);
for(j=st;j<(st+len);j++)
if(f[j]==0)
{
f[j]=1;
printf("\n%d->%d",j,f[j]);
}
else
{
printf("Block already allocated");
break;
}
if(j==(st+len))
printf("\n the file is allocated to disk");
printf("\n if u want to enter more files?(y-1/n-0)");
scanf("%d",&c);
if(c==1)
goto X;
else
exit();
}
Output:

[image: image11.png]Enter the starting block & length of filez
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if u uant to enter more files?(y-1/m-0)_




Results:


Thus the Sequential file allocation scheme was implemented

Ex.No:14(b) 

Implement the following File Allocation Strategies using C programs
(Indexed file allocation)
Aim:

To implement the Index file allocation technique.  

Algorthim:  

Step 1: Start the program.

Step 2: Get the number of files.

Step 3: Get the memory requirement of each file. 

Step 4: Allocate the required locations by selecting a location randomly q= random(100);   

a). Check whether the selected location is free . 

b). If the location is free allocate and set flag=1 to the allocated locations. While allocating next location address to  attach it to previous location       

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

    for(j=0;j<s[i];j++) {

    q=random(100); 

    if(b[q].flag==0)

    b[q].flag=1; 

    b[q].fno=j; 

    r[i][j]=q;  

                if(j>0)      {

    p=r[i][j-1]; 

    b[p].next=q; }    

 }     

    } 

Step 5: Print the results fileno, lenth ,Blocks allocated. 

Step 6: Stop the program  

Program

#include<stdio.h>

int f[50],i,k,j,inde[50],n,c,count=0,p;
main()
{
for(i=0;i<50;i++)
f[i]=0;
x:
printf("enter index block\t");
scanf("%d",&p);
if(f[p]==0)
{
f[p]=1;
printf("enter no of files on index\t");
scanf("%d",&n);
}
else
{
printf("Block already allocated\n");
goto x;
}
for(i=0;i<n;i++)
scanf("%d",&inde[i]);
for(i=0;i<n;i++)
if(f[inde[i]]==1)
{
printf("Block already allocated");
goto x;
}
for(j=0;j<n;j++)
f[inde[j]]=1;
printf("\n allocated");
printf("\n file indexed");
for(k=0;k<n;k++)
printf("\n %d->%d:%d",p,inde[k],f[inde[k]]);
printf(" Enter 1 to enter more files and 0 to exit\t");
scanf("%d",&c);
if(c==1)
goto x;
else
exit();  }

Output:
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Result:


Thus the Indexed file allocation scheme was implemented
Ex.No:14(c) 

Implement the following File Allocation Strategies using C programs
(Linked  file allocation)
Aim:

To implement the file allocation method using Linked method  

Algorithm:  

Step 1: Start the program. 

Step 2: Get the number of files. 

Step 3: Get the memory requirement of each file. 

Step 4: Allocate the required locations by selecting a location randomly q= random(100);    

a). Check whether the selected location is free .    

b).  If the location is free allocate and set flag=1 to the allocated locations q=random(100); {

 if(b[q].flag==0)

 b[q].flag=1; 

b[q].fno=j; 

r[i][j]=q; 

} 

Step 5: Print the results fileno, lenth ,Blocks allocated. 

Step 6: Stop the program.

Program

#include<stdio.h>
#include<conio.h>
main()
{
int f[50],p,i,j,k,a,st,len,n,c;
clrscr();
for(i=0;i<50;i++)
f[i]=0;
printf("Enter how many blocks that are already allocated");
scanf("%d",&p);
printf("\nEnter the blocks no.s that are already allocated");
for(i=0;i<p;i++)
{
scanf("%d",&a);
f[a]=1;
}
X:
printf("Enter the starting index block & length");
scanf("%d%d",&st,&len);
k=len;
for(j=st;j<(k+st);j++)
{
if(f[j]==0)
{
f[j]=1;
printf("\n%d->%d",j,f[j]);
}
else
{
printf("\n %d->file is already allocated",j);
k++;
}
}
printf("\n If u want to enter one more file? (yes-1/no-0)");
scanf("%d",&c);
if(c==1)
goto X;
else
exit();
getch( );
}


Output:
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Result

Thus the Linked file allocation scheme was implemented
Ex.No:15(a) 
Write C programs for the implementation of various disk scheduling algorithms.
(FCFS)
Aim:

To implement the FCFS Disk Scheduling Algorithm. 

Algorithm:  

1. Input Initialization
· Input Parameters:

· Request Queue: A list of disk I/O requests.

· Head Position: The initial position of the disk head.

2. Process Requests in Order
· Iterate through the request queue sequentially, servicing each request in the order it appears.

3. Calculate Seek Operations
· For each request, compute the seek time as the absolute difference between the current head position and the request.

· Add this seek time to the total seek operations.

· Update the head position to the current request.

4. Return Results
· Output the order of request servicing and the total seek operations.

Program
#include <stdio.h>

#include <stdlib.h>

int i;

void fcfs_disk_scheduling(int requests[], int n, int head) {

    int total_seek_time = 0;

    int distance, current_position;

    current_position = head;

    printf("Order of servicing requests: ");

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


printf("%d ", requests[i]);

        distance = abs(requests[i] - current_position);

        total_seek_time += distance;

        current_position = requests[i];

    }

    printf("\n");

    printf("Total seek time: %d\n", total_seek_time);

    printf("Average seek time: %.2f\n", (float)total_seek_time / n);

}

int main() {

    int n, head;

    int requests[100];

    // Input number of requests

    printf("Enter the number of disk requests: ");

    scanf("%d", &n);

    // Input the disk requests

    printf("Enter the disk requests: ");

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


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

    }

    // Input the initial head position

    printf("Enter the initial head position: ");

    scanf("%d", &head);

    // Perform FCFS Disk Scheduling

    fcfs_disk_scheduling(requests, n, head);

    return 0;

}
Output:
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Result

Thus the FCFS Disk Scheduling Algorithm was implemented
Ex.No:15(b) 
Write C programs for the implementation of various disk scheduling algorithms.
(SSTF)
Aim:

To implement the SSTF Disk Scheduling Algorithm. 

Algorithm:  

1. Input Initialization
· Input Parameters:

· Request Queue: A list of disk I/O requests.

· Head Position: The initial position of the disk head.

2. Identify the Closest Request
· From the current head position, find the request that requires the least seek time (absolute difference between the current head position and the request).

3. Update Head Position
· Move the disk head to the position of the closest request.

· Remove the serviced request from the request queue.

4. Repeat Until All Requests Are Serviced
· Continue finding and servicing the closest request until the request queue is empty.

5. Calculate Total Seek Operations
· Keep a running total of the seek operations for each move (absolute differences between consecutive head positions).

6. Return Results
· Output the order of request servicing and the total seek operations.

Program
#include<math.h>

#include<stdio.h>

#include<stdlib.h>

int main()

{

    int i,n,k,req[50],mov=0,cp,index[50],min,a[50],j=0,mini,cp1;

    printf("enter the current position\n");

    scanf("%d",&cp);

    printf("enter the number of requests\n");

    scanf("%d",&n);

    cp1=cp;

    printf("enter the request order\n");

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

    {

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

    }

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

    {

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

    {

        index[i]=abs(cp-req[i]); // calculate distance of each request from current position

    }

    // to find the nearest request

    min=index[0];

    mini=0;

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

    {

        if(min>index[i])

        {

            min=index[i];

            mini=i;

        }

    }

    a[j]=req[mini];

    j++;

    cp=req[mini]; // change the current position value to next request

    req[mini]=999;

    } // the request that is processed its value is changed so that it is not processed again

    printf("Sequence is : ");

    printf("%d",cp1);

    mov=mov+abs(cp1-a[0]);    // head movement

    printf(" -> %d",a[0]);

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

    {

        mov=mov+abs(a[i]-a[i-1]); ///head movement

        printf(" -> %d",a[i]);

    }

    printf("\n");

    printf("total head movement = %d\n",mov);

}
Output:
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Result

Thus the SSTF Disk Scheduling Algorithm was implemented
Ex.No:15(c) 
Write C programs for the implementation of various disk scheduling algorithms.
(LOOK)
Aim:

To implement the LOOK Disk Scheduling Algorithm. 

Algorithm:  

1. Input Initialization
Input Parameters:

· Request Queue: A list of disk I/O requests.

· Head Position: The initial position of the disk head.

· Direction: The initial movement direction of the disk arm ("left" or "right").

2. Sort the Request Queue
· Sort the requests in ascending order to ensure they can be processed sequentially.

3. Split Requests
· Divide the sorted requests into two groups based on the current head position:

· Left Group: Requests less than the head position.

· Right Group: Requests greater than or equal to the head position.

4. Determine the Service Order
· If the initial direction is "right":

· Service all requests in the right group (in ascending order).

· Reverse direction and service all requests in the left group (in descending order).

· If the initial direction is "left":

· Service all requests in the left group (in descending order).

· Reverse direction and service all requests in the right group (in ascending order).

5. Calculate Total Seek Operations
· Initialize the total seek time as 0.

· Traverse the service order list and compute the distance (absolute difference) between consecutive positions. Add these distances to the total seek time.

6. Return Results
· Output the order of request servicing and the total seek operations
Program
#include <stdio.h>

#include <stdlib.h>

// Function to sort the array

void sort(int arr[], int n) {

    for (int i = 0; i < n - 1; i++) {

        for (int j = 0; j < n - i - 1; j++) {

            if (arr[j] > arr[j + 1]) {

                int temp = arr[j];

                arr[j] = arr[j + 1];

                arr[j + 1] = temp;

            }

        }

    }

}

void look_disk_scheduling(int requests[], int n, int head, int direction) {

    int total_seek_time = 0;

    int current_position = head;

    // Sort the requests array

    sort(requests, n);

    printf("Order of servicing requests: ");

    // Service requests in the given direction first

    if (direction == 1) { // Moving upwards

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

            if (requests[i] >= head) {

                printf("%d ", requests[i]);

                total_seek_time += abs(requests[i] - current_position);

                current_position = requests[i];

            }

        }

        // Reverse direction and service remaining requests

        for (int i = n - 1; i >= 0; i--) {

            if (requests[i] < head) {

                printf("%d ", requests[i]);

                total_seek_time += abs(requests[i] - current_position);

                current_position = requests[i];

            }

        }

    } else { // Moving downwards

        for (int i = n - 1; i >= 0; i--) {

            if (requests[i] <= head) {

                printf("%d ", requests[i]);

                total_seek_time += abs(requests[i] - current_position);

                current_position = requests[i];

            }

        }

        // Reverse direction and service remaining requests

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

            if (requests[i] > head) {

                printf("%d ", requests[i]);

                total_seek_time += abs(requests[i] - current_position);

                current_position = requests[i];

            }

        }

    }

    printf("\n");

    printf("Total seek time: %d\n", total_seek_time);

    printf("Average seek time: %.2f\n", (float)total_seek_time / n);

}

int main() {

    int n, head, direction;

    // Input number of requests

    printf("Enter the number of disk requests: ");

    scanf("%d", &n);

    int requests[n];

    // Input the disk requests

    printf("Enter the disk requests: ");

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

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

    }

    // Input the initial head position

    printf("Enter the initial head position: ");

    scanf("%d", &head);

    // Input the direction (1 for upwards, -1 for downwards)

    printf("Enter the initial direction (1 for upwards, -1 for downwards): ");

    scanf("%d", &direction);

    // Perform LOOK Disk Scheduling

    look_disk_scheduling(requests, n, head, direction);

    return 0;

}
Output:
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Result

Thus the LOOK Disk Scheduling Algorithm was implemented
Ex.No:15(d) 
Write C programs for the implementation of various disk scheduling algorithms.
(C-LOOK)
Aim:

To implement the C-LOOK Disk Scheduling Algorithm. 

Algorithm:  
1. Input Initialization
Input Parameters:

· Request Queue: An array of disk I/O requests.

· Head Position: The initial position of the disk head.

2. Sort the Request Queue
· Sort the list of requests in ascending order. This helps in identifying the order of servicing requests more easily.

3. Split the Requests
· Divide the sorted requests into two groups based on the current head position:

· Right Group: Requests greater than or equal to the head position.

· Left Group: Requests less than the head position.

4. Determine Service Order
· Service the requests in the right group first (moving in the forward direction).

· After servicing the last request in the right group, jump to the first request in the left group and service all remaining requests.

5. Calculate Seek Operations
· Initialize the total seek time as 0.

· Traverse through the service order list, calculate the distance (absolute difference) between consecutive positions, and add this to the total seek time.

6. Return Results
· Output the order of request servicing and the total seek operations.

Program :

#include <stdio.h>

#include <stdlib.h>

int i,j;

int start_index = 0;

int requests[100];

// Function to sort the array

void sort(int arr[], int n) {

    for (i = 0; i < n - 1; i++) {


for (j = 0; j < n - i - 1; j++) {


    if (arr[j] > arr[j + 1]) {

                int temp = arr[j];

                arr[j] = arr[j + 1];

                arr[j + 1] = temp;

            }

        }

    }

}

void clook_disk_scheduling(int requests[], int n, int head) {

    int total_seek_time = 0;

    int current_position = head;

    // Sort the requests array

    sort(requests, n);

    // Find the index of the first request greater than or equal to the head position

    while (start_index < n && requests[start_index] < head) {

        start_index++;

    }

    printf("Order of servicing requests: ");

    // Service requests in the upward direction

    for ( i = start_index; i < n; i++) {


printf("%d ", requests[i]);


total_seek_time += abs(requests[i] - current_position);


current_position = requests[i];

    }

    // Jump to the lowest request and service remaining requests

    if (start_index > 0) {


total_seek_time += abs(current_position - requests[0]);


current_position = requests[0];

    }

    for ( i = 0; i < start_index; i++) {


printf("%d ", requests[i]);


total_seek_time += abs(requests[i] - current_position);


current_position = requests[i];

    }

    printf("\n");

    printf("Total seek time: %d\n", total_seek_time);

    printf("Average seek time: %.2f\n", (float)total_seek_time / n);

}

int main() {

    int n, head;

    // Input number of requests

    printf("Enter the number of disk requests: ");

    scanf("%d", &n);

    // Input the disk requests

    printf("Enter the disk requests: ");

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

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

    }

    // Input the initial head position

    printf("Enter the initial head position: ");

    scanf("%d", &head);

    // Perform C-LOOK Disk Scheduling

    clook_disk_scheduling(requests, n, head);

    return 0;

}
Output:
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Result

Thus the C-LOOK Disk Scheduling Algorithm was implemented
Ex.No:16 
          Install any guest operating system like Linux using VMware.

Aim: 

                 To Install any guest operating system like Linux using VMware.

Procedure: 

Install VMware Workstation Player
· To start, head to the VMware website and download the latest version of their Workstation Player tool. We're using VMware Workstation 15 Player, which is around 150MB to download.
· VMware Workstation Player is free and available for non-commercial, personal, and home use. Students and non-profit organizations can also benefit from the free version. In terms of functionality, VMware Workstation Player includes everything you could need for the standard virtual machine tasks.

· However, VMware offers a wide selection of virtualization solutions aimed at businesses of all levels. You can find out more about their solutions on the website's product page.

· Once VMware Workstation Player has downloaded, launch the installer and follow the installation wizard. You'll see the option to install an Enhanced Keyboard Driver---while you won't need this initially, it's worth having.

· Proceed through the installation wizard, and restart Windows when prompted.

Choose Your Preferred Linux OS

· You probably know which Linux OS you want to try. Some Linux distros are particularly suited to running in a VM, but others are not. All 32-bit and 64-bit distros work in a virtual machine. However, you cannot run Linux distros for ARM architecture (such as the Raspberry Pi) in VMware.

· Should you want to emulate an ARM environment in Windows, try QEMU.

Create Your Linux Virtual Machine

· While your Linux ISO downloads, it's a good time to start configuring your VM. Start by launching VMware Workstation Player. When you're ready to create a VM:

1. Click Create a New Virtual Machine
2. Select the default option, Installer disc image file (iso)
3. Click Browse to find the ISO file

4. With "guest" OS selected, click Next
5. Select Linux as the Guest operating system type

6. Under Version, scroll through the list and select the OS

7. Click Next to proceed and if necessary, input a Virtual machine name
8. Confirm the storage Location and change if needed

9. With the operating system selected and configured, it's time to build the virtual machine.

10. Under Specify Disk Capacity adjust Maximum disk size if required (the default should be enough)

11. Select Split virtual disk into multiple files as this makes moving the VM to a new PC easy

12. Click Next then confirm the details on the next screen

13. If anything seems wrong click Back, otherwise click Finish
14. Your Linux virtual machine will be added to VMware Workstation Player.

15. Customize Your Virtual Hardware

16. In some cases, you might need to customize the virtual machine before installing Linux. Alternatively, you might install the OS and find there is something missing.

17. To fix this, right-click your virtual machine in VMware Workstation Player and select Settings.

· Here, you can tweak the virtual machine's hardware in other ways beyond the HDD. You have options for the Memory, Processors, Network Adaptor configuration, and much more.

· It's worth taking a look at the Processors screen. In the right-hand pane, you'll spot a reference to a Virtualization engine. By default, this works automatically, but for troubleshooting set Intel VT-x or AMD-V, depending on your CPU.

· You can address performance issues in the Memory screen. Here you'll spot an illustration of the suggested RAM size, as well as recommended options for your virtual machine. It's a good idea to stick to these recommendations. Going too small will prove a problem, while setting the RAM too high will impact on your PC's performance, slowing everything from standard system tasks to running the VM software!

· Finally, spare a moment to check the Display settings. Default settings should be fine but if there is an issue with the display you can toggle 3D acceleration. Multiple monitors can be used and custom resolution set, but note that some modes will clash with some desktops.

· Click OK to confirm changes, then select the virtual machine and click the Play button to begin.

Download and Install VMware Tools

· On the first boot of your virtual machine, you'll be prompted to Download and Install VMware Tools for Linux. Agree to this, then wait as it is downloaded.

· VMware Tools will enhance the performance of the virtual machine while enabling shared folders between host and guest machines.

How to Install Linux in VMware

· When the ISO boots in the virtual machine, it will boot into the live environment. This is a temporary Linux that exists only on the boot media and in the system memory. To ensure the environment persists, use the Install option on the desktop.

· From this point, the installation will continue as if you're installing an OS on a physical machine. Progress through the installation wizard, creating a user account and setting other options when prompted.

· Once the installation is complete, you'll be able to log into the Linux virtual machine and start using the guest OS. It's that simple!

How to Run Linux in a Virtual Machine

· Now you can launch the Linux virtual machine at any time using the Play button in VMware Workstation Player.

· Looking for some software to install?

· Often, Linux ships with a number of preinstalled applications but if you want something else, check the best Linux apps.

· By the way, if you just want to get into the Linux terminal, things are far simpler than installing VMware. Check out how to access the bash shell on Windows.

Install Any Linux Distro in a Virtual Machine on Windows!

· If you want easy access to Linux, the best option is to install it in a virtual machine in Windows. VMware Workstation Player provides the best tools for doing just that.

· Installing Linux in VMware is simple. Let's run through the steps again:

1. Download the free VMware Workstation Player

2. Install, and restart Windows

3. Create and configure your virtual machine

4. Install Linux in the virtual machine

5. Restart the virtual machine and use Linux

· It really is that simple. You don't even have to limit your choice to one OS. Choose from hundreds (if not thousands) of Linux distros, which you can install in a VMware-based virtual machine.
Result:  
Thus installation of any guest operating system like Linux using VMware was installed successfully
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