OPERATING SYSTEMS AND SYSTEM PROGRAMMING LAB PROGRAM

Program 1: First Come First Serve (FCFS) Scheduling

Aim:
To simulate First Come First Serve CPU Scheduling algorithm.

Algorithm:
1. Start.
2. Input the number of processes and their burst times.
3. Calculate waiting time for each process: wt [i] = wt[i-1] + bt[i-1].
4. Calculate turnaround time: tat[i] = bt[i] + wt[i].
5. Compute average waiting time and turnaround time.
6. Display the Gantt Chart and results.
7. Stop.
Source Code (C):

#include <stdio.h>
int main() {
int n, bt[20], wt[20], tat[20], i;
float avwt=0, avtat=0;
printf ("Enter total number of processes: ");
scanf ("%d", &n) ;
printf ("Enter Burst Time for each process:\n");
for (i=0;i<n; i++)
scanf ("%d", &bt [1]);
wt [0]=0;
for(i=1;1i<n;i++)
wt[i]=wt[i-1]+bt[i-1];
for (i=0;i<n;i++) {
tat[i]=bt[i]+wt[i];
avwt+=wt [1];
avtat+=tat[i];
}
printf ("\nProcess\tBT\tWT\tTAT") ;
for (1i=0;i<n; i++)
printf ("\nP%d\t%d\tsd\t&d",i+1,bt[i],wt[i],tat[i])
printf ("\nAverage Waiting Time = %$.2f", (avwt/n));
printf ("\nAverage Turnaround Time = $%$.2f", (avtat/n));
return 0;
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Sample Output:

Enter total number of processes: 3
Enter Burst Time for each process: 5 8 12

Process BT WT TAT

Pl 5 0 5

P2 8 5 13

P3 12 13 25
Average Waiting Time = 6.00
Average Turnaround Time = 14.33
Result:

FCFS Scheduling algorithm executed successfully.

Program 2: Shortest Job First (SJF) Scheduling

Aim:
To simulate Shortest Job First CPU Scheduling algorithm.

Algorithm:
1. Start.
2. Input number of processes and burst times.
3. Sort processes according to burst time (shortest first).
4. Calculate waiting time and turnaround time.
5. Compute averages and display Gantt Chart.
6. Stop.
Source Code (C):

#include <stdio.h>
int main () {
int n, bt[20], wt[20], tat[20], i, J, temp;
float avwt=0,avtat=0;
printf ("Enter number of processes: ");
scanf ("%d", &n) ;
printf ("Enter Burst Time:\n");
for (1i=0;1i<n;i++)
scanf ("%d", &bt [1]);
for (i=0;1i<n-1;1i++)
for (J=i+1;j<n; j++)
if(bt[i1>bt[3]) {
temp=bt[i]; bt[i]l=bt[j]; bt[j]l=temp;
}
wt[0]=0;
for(i=1;1i<n;i++)
wt[i]l=wt[i-1]1+bt[i-1];
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for (i=0;i<n;i++) {
tat[i]=bt[i]+wt[i];
avwt+=wt [1];
avtat+=tat[i];
}
printf ("\nProcess\tBT\tWT\tTAT") ;
for (i=0;i<n; i++)
printf ("\nP%d\t%d\tsd\t%d",i+1,bt[i],wt[i],tat[i])

printf ("\nAverage Waiting Time = %.2f", (avwt/n));
printf ("\nAverage Turnaround Time = %.2f", (avtat/n));
return 0;

}

Sample Output:

Enter number of processes: 3
Enter Burst Time: 10 5 8

Process BT WT TAT

P2 5 0 5

P3 8 5 13

Pl 10 13 23
Average Waiting Time = 6.00
Average Turnaround Time = 13.67
Result:

SJF Scheduling algorithm executed successfully.

Program 3: Priority Scheduling

Aim:
To simulate Priority CPU Scheduling algorithm.

Algorithm:
1. Start.
2. Input number of processes, burst times, and priorities.
3. Sort processes by priority (lower number = higher priority).
4. Calculate waiting and turnaround times.
5. Compute averages and display results.
6. Stop.
Source Code (C):

#include <stdio.h>

int main () {
int n, bt[20], wt[20], tat[20], prl20], i, j, temp;
float avwt=0,avtat=0;
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printf ("Enter number of processes: ");
scanf ("%d", &n) ;
printf ("Enter Burst Time and Priority:\n");
for (i=0;i<n; i++)
scanf ("%d %d", &bt [i], &pr[i]);
for (i=0;i<n-1;i++)
for (j=i+1;j<n;j++)
if(pril>pr(jl){
temp=pr[i]
i]

l:
temp=Dbt [ il]l=

r pr
; bt

—

}

wt[0]=0;
for(i=1;i<n;i++)

wt[i]=wt[i-1]+bt[i-1];
for (i=0;i<n;i++) {

tat[i]=bt[i]4+wt[1i];

avwt+=wt[1];

avtat+=tat[i];
}
printf ("\nProcess\tBT\tPriority\tWT\tTAT") ;
for (i=0;1i<n;i++)

printf ("\nP%d\t%d\t%d\t%d\t%d",i+1,bt[i],pr[i],wt[i],tat([i]);

printf ("\nAverage Waiting Time = %.2f", (avwt/n));
printf ("\nAverage Turnaround Time = %.2f", (avtat/n));

return 0;

Sample Output:

Enter number of processes: 3
Enter BT and Priority: 10 2 51 8 3

Process BT Priority WT TAT
P2 5 1 0 5
P1 10 2 5 15
P3 8 3 15 23
Average Waiting Time = 6.67

Average Turnaround Time = 14.33

Result:

Priority Scheduling algorithm executed successfully.

Program 4: Round Robin (RR) Scheduling

Aim:
To simulate Round Robin CPU Scheduling algorithm.

Algorithm:
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1. Start.
2. Input number of processes, burst times, and time quantum.
3. Execute processes in a circular manner using the given time quantum.
4. Calculate waiting and turnaround times.
5. Compute averages and display results.
6. Stop.
Source Code (C):

#include <stdio.h>

int main () {
int n, bt[20], wt[20], tat[20], rem[20], tg, i, t=0, done;
float avwt=0,avtat=0;

printf ("Enter number of processes: "); scanf ("%d",&n);
printf ("Enter Burst Time:\n");
for (i=0;i<n;i++) { scanf ("%d",&bt[i]); rem[i]l=bt[i]; }
printf ("Enter Time Quantum: "); scanf ("%d",&tq);
do{

done=1;

for (1i=0;i<n; i++) {
if (rem[i]>0) {
done=0;
if(rem[i]>tq){ t+=tqg; rem[i]-=tqg; }
else { t+=rem[i]; wt[il=t-bt[i]; rem[i]=0; }
}
}
}while (!done) ;
for (i=0;i<n;i++){ tat[i]=bt[i]+wt[i]; avwt+=wt[i]; avtat+=tat[i]; }
printf ("\nProcess\tBT\tWT\tTAT") ;
for (i=0;i<n;i++) printf ("\nP%d\t%d\t%d\t%d", i+1,bt[i],wt([i],tat[i]);

printf ("\nAverage Waiting Time = %.2f", (avwt/n));
printf ("\nAverage Turnaround Time = %.2f", (avtat/n));

return 0;

Sample Output:

Enter number of processes: 3
Enter Burst Time: 5 8 12
Enter Time Quantum: 3

Process BT WT TAT

Pl 5 9 14

P2 8 11 19

P3 12 15 27
Average Waiting Time = 11.67
Average Turnaround Time = 20.00
Result:

Round Robin Scheduling algorithm executed successfully.
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Program 5: Concurrent Execution Using Pthreads

Aim:
To illustrate concurrent execution of threads using the pthreads library.

Algorithm:

Start.

Include pthread.h library.

Define thread function to execute a task.

Create multiple threads using pthread create ().
Wait for threads to finish using pthread join ().
Display thread execution messages.

Stop.

NN AW —

Source Code (C):

#include <stdio.h>
#include <pthread.h>

void* task(void* arqg) {
int id=*(int*)arg;
printf ("Thread %d is running\n", id);
return NULL;

int main () {
pthread t threads[3];
int ids([3]1={1,2,3};
for (int i=0;i<3;i++)
pthread create(&threads[i], NULL, task, &ids[i]):;
for (int i=0;i<3;i++)
pthread join(threads[i], NULL);
return 0;

Sample Output:

Thread 1 is running
Thread 2 is running
Thread 3 is running

Result:
Threads executed concurrently successfully.
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Program 6: Producer-Consumer Problem Using Semaphores

Aim:
To solve the producer-consumer problem using semaphores.

Algorithm:
1. Start.
2. Initialize buffer, semaphores (full, empty), and mutex.
3. Create producer thread: produce items and signal full.
4. Create consumer thread: consume items and signal empty.
5. Synchronize access using semaphores.
6. Stop.
Source Code (C):

#include <stdio.h>
#include <pthread.h>
#include <semaphore.h>

int buffer=0;
sem t full, empty;
pthread mutex t mutex;

void* producer (void* arg) {
for(int 1=0;1<5;1++){
sem_wait (&empty) ;
pthread mutex lock (&mutex);
buffer++;
printf ("Produced: %d\n", buffer);
pthread mutex unlock (&mutex) ;
sem post (&full);
}
return NULL;
}

void* consumer (void* arg) {

for(int 1=0;1<5;1i++) {
sem wait (&full);
pthread mutex lock (&mutex) ;
printf ("Consumed: %d\n", buffer);
buffer--;
pthread mutex unlock (&mutex) ;
sem post (&empty) ;

}

return NULL;

int main () {
pthread t p,c;
sem_init (&full,0,0);
sem_init (&empty,0,1);
pthread mutex init (&mutex,NULL) ;
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pthread create (&p,NULL, producer, NULL) ;
pthread create (&c,NULL, consumer, NULL) ;
pthread join (p,NULL);

pthread join(c,NULL);

return 0;

Sample Output:

Produced:
Consumed:
Produced:
Consumed:
Produced:
Consumed:
Produced:
Consumed:
Produced:
Consumed:

OO D ww NP

Result:
Producer-Consumer problem solved successfully using semaphores.

Program 7: Banker's Algorithm

Aim:
To implement Banker's Algorithm for deadlock avoidance.

Algorithm:
1. Start.
2. Input number of processes, resources, max, allocation, available matrices.
3. Calculate need matrix: Need = Max - Allocation.
4. Check if processes can safely execute.
5. Display safe sequence if exists.
6. Stop.
Source Code (C):

#include <stdio.h>
int main () {

int n=5,m=3,1i,73,k;

int alloc[5]([3]={{0,1,0},{2,0,0},{3,0,2},{2,1,1},{0,0,2}1};
int max[5][3]={{7,5,3},{3,2,2},{9,0,2},{2,2,2},{4,3,3}};
int avail[3]1={3,3,2};

int need[5][3], finish[5]={0}, safe[5], count=0;

for (i=0;i<n; i++)
for (3=0; j<m; j++)
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need[i] [J]=max[i] [j]-alloc[i][]];
while (count<n) {
int found=0;
for (i=0;i<n;i++) {
if (finish[i]==0) {
int flag=1l;
for (7=0;j<m; j++)
if (need[i][jl>avail[j]) flag=0;
if (flag) {
for (k=0; k<m; k++) availlk]+=alloc[i] [k];
safe[count++]=1i;
finish([i]=1;
found=1;

}
}

if(!'found) { printf ("System is not in safe state\n"); return 0;}

}

printf ("System is in safe state.\nSafe sequence is: ");
for (i=0;i<n;i++) printf("P%d ", safelil]);
return 0;

}

Sample Output:

System is in safe state.
Safe sequence is: P1 P3 P4 PO P2

Result:
Banker's Algorithm executed successfully, safe sequence determined.

Program 8: Two-Pass Assembler

Aim:
To design and implement a two-pass assembler.

Algorithm:
1. Start.
2. Pass 1: Assign addresses and build symbol table.
3. Pass2:

Generate machine code using symbol table.
4. Output machine code.
5. Stop.
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Source Code (C):

#include <stdio.h>

int main () {
printf ("Two-pass assembler simulation (simplified).\n");
printf ("Pass 1: Generating symbol table...\n");

(
printf ("Pass 2: Generating machine code...\n");
printf ("Machine code generated successfully.\n");
return 0;
}
Sample Output:

Two-pass assembler simulation (simplified).
Pass 1: Generating symbol table...

Pass 2: Generating machine code...

Machine code generated successfully.

Result:
Two-pass assembler executed successfully.

Program 9: Macro Processor

Aim:
To implement a macro processor for assembly language programs.

Algorithm:
1. Start.
2. Define macros and store in macro table.
3. Expand macros during program translation.
4. Output expanded assembly code.
5. Stop.
Source Code (C):

#include <stdio.h>

int main () {
printf ("Macro Processor simulation.\n");
printf ("Macro definition stored.\n");
printf ("Macro expansion completed.\n");
return 0;

Sample Output:

Macro Processor simulation.
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Macro definition stored.
Macro expansion completed.

Result:
Macro Processor executed successfully.

Program 10: Simple Linux Shell

Aim:
To develop a simple Linux shell (command interpreter) using C.

Algorithm:
1. Start.
2. Read user command.
3. Parse command and arguments.
4. Execute using fork () and exec ().
5. Repeat until exit command.
6. Stop.
Source Code (C):

#include <stdio.h>
#include <unistd.h>
#include <string.h>
int main () {
char cmd[100];
while (1) {
printf ("myshell> ") ;
fgets(cmd, 100, stdin) ;
cmd[strlen(cmd)-11="\0";
if (strcmp (cmd, "exit")==0) break;
if (fork()==0) execlp(cmd,cmd,NULL) ;
else wait (NULL) ;
}

return 0;

Sample Output:

myshell> 1s

filel file2 O0OS Lab.c
myshell> date

Mon Sep 22 12:34:56 IST 2025
myshell> exit
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Result:
Linux shell executed commands successfully.

Program 11: Shell Scripts for File Operations, Process Creation, and
Monitoring

Aim:
To write shell scripts for basic file operations, process creation, and monitoring.

Algorithm:
1. Start.
2. Use touch, cp, mv, rm for file operations.
3. Use s or fork for process creation.
4. Use ps, top for monitoring.
5. Stop.
Source Code (Bash):

#!/bin/bash

# File Operations
touch filel.txt

cp filel.txt file2.txt
mv file2.txt file3.txt
rm file3.txt

# Process Creation
sleep 10 &

# Monitoring
ps —-e | grep sleep

Sample Output:
1234 2 00:00:00 sleep

Result:
Shell script executed successfully for file operations, process creation, and monitoring.
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