DEPARTMENT VISION

Nurturing globally competent Computer Science graduates capable of taking challenges in the
Industry and Research & Development activities.

DEPARTMENT MISSION

M1: Imparting quality education to meet the needs of industry, and to achieve excellence in
teaching and learning.

M2: Inculcating value-based, socially committed professionalism for development of society.
M3: Providing support to promote quality research.

PROGRAM EDUCATIONAL OBJECTIVES (PEOs)

PEOL: Graduate will be successfully employed in industry or academia
PEO2: Graduate shall be able to develop innovative computing solutions

PROGRAM OUTCOME (PO) & PROGRAM SPECIFIC OUTCOMES (PSO)

PO

Engineering Knowledge

Problem Analysis

Design / Development of Solutions
Conduct Investigations of Complex Problems
Modern Tool Usage

The Engineer and society
Environment and Sustainability
Ethics

Individual and Team Work
Communication

Project Management and Finance
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Life Long Learning
PSO
Proficiency in Core Areas

Software Project Management




COURSE OUTCOMES

Student will be able to:

Co No.

Course Outcome

Knowledge
Level

CO1

Familiarize Basic Linux commands and systems calls in
Operating Systems.

Apply(K3)

CO2

Implement Process Creation and Inter Process Communication
in Operating Systems

Apply(K3)

CO3

Implement First Come First Served, Shortest Job First, Round
Robin and Priority based CPU Scheduling Algorithms.

Apply(K3)

Illustrate the performance of First In First Out, Least Recently
Used and Least Frequently Used Page Replacement Algorithms.

Apply(K3)

Implement modules for Deadlock Detection and Deadlock
Avoidance in Operating Systems.

Apply(K3)

Implement modules for Storage Management and Disk
Scheduling in Operating Systems.

Apply(K3)




TABLE OF CONTENTS

Contents

Course
Outcome

Basic Linux commands

Co1

Shell programming
-Command syntax

-Write simple functions with basic tests, loops, patterns

Co1

Write a program to create a process in Linux.

Write programs using the following system calls of Linux
operating system:

fork, exec, getpid, exit, wait, close, stat, opendir, readdir

Write programs using the I/O system calls of Linux operating

system (open, read, write)

Given the list of processes, their CPU burst times and arrival times,

display/print the Gantt chart for FCFS and SJF. For each of the

scheduling policies, compute and print the average waiting time and

average turnaround time

Write a C program to simulate following non-preemptive CPU
scheduling algorithms to find turnaround time and waiting time.
a)FCFS b) SJF ¢) Round Robin (pre-emptive) d) Priority

Write a C program to simulate following contiguous memory
allocation techniques.
a) Worst-fit b) Best-fit ¢) First-fit

Write a C program to simulate paging technique of memory

management.

Write a C program to simulate Banker’s algorithm for the

purpose of deadlock avoidance.

Write a C program to simulate disk scheduling algorithms a)FCFS b)
SCAN c) C-SCAN




Write a C program to simulate page replacement algorithms
a) FIFO, b) LRU, c) LFU

Implement programs for Inter Process Communication using

Shared Memory .

Implement Semaphores.

Write a C program to simulate producer-consumer problem

using semaphores.

Write a program for file manipulation for display a file and

directory in memory.

Write a C program to simulate following file allocation

strategies.
a)Sequential b) Indexed c) Linked

Course project
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Operating systems Lab-CST 206 October 2021

Experiment No : 01 Date : 29 April 2021

Basics Of Unix Commands

Aim
To &tu Jﬁ?

abod H  bofn of UMY and basfe

UNIY  commands

oy
W ois o mulbi-user [}pwa:]'?}‘g gyatern  developed  of
AT YT Bl Industie , usa in 1969 ken themsen

-oLLﬂ”j' wih  Dennis GRitthie develaped 7 drom MuLIl:

| f}jg 1980, UNIY Pad been cﬂmp!m;, YounHen

08

:US:'ng C Ftlrgun#n._

ELiNﬂ: |

| b je  amley Jo uvry  whith 19 cresfed Linus

Torualds. Al uvix  geomands  works in - Linug. binuy
featun of

open Sounw  Bufrwante . Thy mwh

15 @
~dows and UNIX.
Sdyudure of o0 Linuy ﬁg,'af'ﬂm?

4 wonsisl of dhve pots,

Q) UNIX ool

Dept of CSE, ASIET . Page 1



Operating systems Lab-CST 206 October 2021
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Experiment No : 02 Date : 29 April 2021

Simple Shell Programs
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Experiment No : 03 Date : 06 May 2021

Process Creation In Linux

Aim :

To write a C program to create a process in Linux

Algorithm :
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Program :

#include <unistd.h>

#include <sys/types.h>

#include <stdio.h>

int main()

{
pid_t child_pid;
child_pid = fork (); // Create a new child process;
if (child_pid < 0)

{
printf("fork failed™); return 1,
}
else if (child_pid == 0)
{
printf ("\nchild process successfully created!\n");
printf ("child_PID = %d,parent_PID = %d\n", getpid(), getppid() );
}
else
{
printf ("\nparent process successfully created\n");
printf ("child_PID = %d, parent_PID = %d", getpid( ), getppid() );
}
return O;

Parent process successfully created!

Child proces cessfully created!

5 S5uc
Child PID = 2653, Parent PID = 2649
2649,

Child PID Parent PID = 2648

..Program finished with exit code 0
Press ENTER to exit console.l

Result :

The program was compiled and executed successfully.
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Experiment No : 04 Date : 20 May 2021

Linux System Calls

Aim :
To write a C program using the following system calls of UNIX operating system

fork, exec, getpid, exit, wait, close, stat, opendir, readdir.

1. Program using stat, opendir, and readdir commands.

Algorithm :

.| 54an }
L Cveode st divent

| Dedane  H veuiab)a  budf and pointer dptht
e al.ivedﬁll, name

50pen  4he cb'vedﬂiy

b.Mead dhe wonfents In ch'fu}nfj and
?':, Llse the Cir"are.t.'fulry.

8 Stap

B T ]

Prfn" i+

Program :

#include<stdio.h>
#include<dirent.h>
#include<stdlib.h>
#include <sys/stat.h>
struct dirent *dptr;
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int main(int argc, char *argv([])
{
char buff[100];
struct stat stats;
DIR *dirp;
printf("\n\n ENTER DIRECTORY NAME : ");
scanf("%s", buff);
if((dirp=opendir(buff))==NULL || stat(buff, &stats))
{
printf(*"The given directory does not exist");
exit(1);
}
while(dptr=readdir(dirp))
{
printf("%s\n",dptr->d_name);

}
closedir(dirp);

Output :

Enter directory name : Lab
The given directory does not exist

...Program finished with exit code 0
Press ENTER to exit console.l

Result :

Program compiled and executed successfully.

2. Program for system call of UNIX operating system using fork, getpid, exit, and
wait.

Algorithm :

I.?S-}wl
9. Dedaye Hu vawiables pic‘, pid ), pidi.
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3.%(_;:” Jork O systern coll 4o cyeode prouss
b pid == -

VR i

514 pidl=

4.2 Qo Hh  prow ol a{-rgnr) 3QJ-pa'd O

6. Paint A prow) id
9. 94op .

Program :

#include<stdio.h>

#include<unistd.h>
#include<stdlib.h>
void main()

{

¥

Int pid,pid1,pid2, c_pid; pid=fork();

if(pid<0)
{
printf("ERROR IN PROCESS CREATION \n");
exit(1);
}
if(pid!=0)
{
c_pid = wait(NULL);
pidl=getpid();
printf("\n the parent process ID is %d\n", pidl);
}
else
{
pid2=getpid();
printf(*\n the child process ID is %d\n", pid2);
}
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Output :

The parent process ID is 4614

...Program finished with exit code 0
Press ENTER tc exit conscle.

Result :

Program compiled and executed successfully.
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Experiment No : 05 Date : 20 May 2021

I / O System Calls Of Linux

Aim :

To write a C program using the 1/0 system calls of linux operating system ( open,
read, write )

Algorithm :

1. Start
2. (veade an Inhﬁm +d
3 Dedaye o thawaden as bu+ [32]
b 0pen o $ile ly in;‘J—f@b’z;’nj Jd = open (
" m7+7e-49¢f’j O0_ CREAT | O- WRONLY GLDB)
5 if +d="7! y
5.9 Pwod ever meroge and  exi7.
Cowovide do A e, worite ( fd, " Helo world \n ",
13 )
3. Close {4 '
2 Open noyile . td - open ("myfile. 4ot O_ROONY
%14 $d= )
q.) Farnt err0Y  mes)oge and e/
10. Gdead ed copy th  wonden] 4o buof [135]
1. Close +d
1. 42nnd bu{
3. §4opP
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Program :

#include<stdio.h>
#include<stdlib.h>
#include<fcntl.h>
#include<sys/types.h>
#include<sys/stat.h>
#include<unistd.h>
void main()

{

Output :

int fd; char buf[14];

fd = open("myfile.txt",0_CREAT | O_WRONLY,0600);

if(fd ==-1){
printf(*\n couldn't create file and open the file");
exit(1);

}

write(fd,"Hello World"\n",13);

close(fd); fd = open("myfile.txt",0_RDONLY);

if(fd ==-1){
printf(*\n couldn't open file and read the file™);
exit(1);

}

read(fd,buf, 13);

buf[13]="0"; close(fd);

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

Hello World!

. .Program finished with exit code 0

Press ENTER to exit console.

1 ello World!

p)

Result :

Program compiled and executed successfully.

Dept of CSE, ASIET .

Page 22



Operating systems Lab-CST 206 October 2021

Experiment No : 06 Date : 27 May 2021

Process Scheduling

Aim :

To write a C program to enter a list of processes, their CPU burst times, arrival times
and display/print the Gantt chart for FCFS and SJF. For each of the scheduling policies,
compute and print the average waiting time and average turnaround time.

Algorithm :

T
2. Endu veuy dhoiw
3. ' choiw =1 Hhen use 4o F¢T5s medhod.

3.1 Inpt.d Y numbe o} [ g JTRLS
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| odp Pro e
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3.4 A4jer  Hor #ry insvr 4+ e prows o et
bo  Uinked L7,
3.6 Th Jundren Yind Jetwts U 5 colled .
; 3.5.1 (Prows complehon Hme (pc) =
.14‘75'} yesponse o+ burs +_ dime.

2.5.2 Turn axound Hou = PC +
arvivel Hre

3.5-3 \zdafh'fy Homu = Tuan eviound Hm

. bursi_ +Hmv
3.5.4 Ll vaponse (49) = 4y 4+ buw)
_
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Program :

#include<stdio.h>
#include<stdlib.h>
struct node

{
int pno;
int at,bt,pc,tat,wt;
struct node *link;
Y

struct node
*temp,*newnode,*start=NULL,*ready=NULL,*newnodel,*templ,*temp2,*newnode2;
struct pr
{
int at,bt,no;
j
void findDetails(struct node *root);
void printGantt(struct node *root,int n);
void displayDetails(struct node *root,int n);
void findprocess(int time);

int main()

{
int n,i=0,j=0;
int ch=0;
while (ch!=3)
{

printf("\n1.Use FCFS\n2.Use SJF\n3.EXxit\nEnter a Choice : ");
scanf("%d",&ch);
switch (ch)
{
case 1:
{
printf("Enter the number of Processes : ");
scanf("%d",&n);
struct pr pp[n],tv;
for (i = 0; i<n; i++)
{
printf("Enter Details of Process %d",i+1);
printf("\nArrival Time : ");
scanf("%d",&ppli].at);
printf("Burst Time : "),
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scanf("%d",&ppl[i].bt);
printf(*\nProcess Number : ");
scanf(%d",&ppl[i].no);
}
for (I=0;1<n;i+t)
{
for (j =0;j <n;j++)
{
if (pp[i].at>pp[j+1].at)
{
tv = pp[j];
ppLil=ppli+1];
ppli+1]=tv;
}
}
}
for (i=0;i<n;i++)
{
newnode = (struct node*)malloc(sizeof(struct
node));
newnode->link = NULL;
newnode->at = pp[i].at;
newnode->bt = pp[i].bt;
newnode->pno = ppl[i].no;
if (start==NULL)

start = newnode;
temp = newnode;

temp->link=newnode;
temp=newnode;

}
findDetails(start);

printGantt(start,n);
displayDetails(start,n);
break;

¥
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case 2:
{
int i,j,n,t,p[30],bt[30],wt[30],tat[30];
float awt=0,atat=0;
printf("Enter the Number of process : ");
scanf("%d",&n);
printf("Enter the Process Number : ");
for (i=0;i<n;i++)
{

scanf("%d",&pli]);
}
printf("Enter the Burst time of the processes : ");
for (i=0;1<n;i++)

{
scanf("%d", &bt[i]);
}
for (i=0; i <n;i++)
{
for (j = 0; j < n-i-1; j++)
{
if (bt[j] > bt[j+1])
{
t = bt[j];
bt[j] = bt[j+1];
bt[j+1] =1t;
t=pll;
p0] = pO+11;
pi+1] =t;
}
}
}
for (i=0;i<n;i++)
{
wit[i]=0;
tat[i]=0;
for (j=0;j<i; j++)
{
wi[i] = wi[i]+bt[j];
}

tat[i] = wifi]+bt[i;
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awt = awt + wit[i];
atat = atat + tat[i];
printf(*\n™);
printf(" p%d\t\t *,p[i]);
printf(" %d\t\t ",bt[i]);
printf(" %d\t\t ", wt[i]);
printf(*" %d\t\t ",tat[i]);
printf(*\n™);
}
printf(*\n\nGantt Chart\n");
for (i=0;i<n;i++)

printf("\n");
for (i =0;i<n;i++)
{
printf("\tP%d\t",p[i]);
}
printf("|");
printf("\n");
for (i=0;i<n;i++)

{
printf("................ );
}
printf(*\n™);
printf("0™);
for (i=0;i<n;i++)
{
printf("\t\t%d" tat[i]);
}
awt = awt/n;
atat = atat/n;

printf("\nAverage Waiting time = %f" awt);
printf("\nAverage Turn Around time = %f",atat);
break;

¥

case 3:

{

break;
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}

}
default:

{
printf("\nInvalid Case");
break;

¥
ki
k

return O;

void displayDetails(struct node *root,int n)

{

}

float avgtat=0,avgwt=0;
printf("\n\nThe Details of the Process :");
while (root!=NULL)

{
printf(*\n\nProcess %d",root->pno);
printf("\nTurn Around Time : %d",root->tat);
printf(*\nWaiting Time %d" root->wt);
avgtat = avgtat+root->tat;
avgwt = avgwt+root->wt;
root = root->link;

}

avgtat = avgtat/n;

avgwt = avgwt/n;

printf("\nAverage Turn Around Time : %.2f" avgtat);
printf("\nAverage Waiting Time : %.2f",avgwt);

void printGantt(struct node *root,int n)

{

inti;
for (i=0;1<n;i++)
{
printf("................ ");
}
printf("\n");
temp=root;
for (i=0;1i<n;i++)
{

printf("|\tP%d\t",temp->pno);
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temp = temp->link;
}
printf(‘|");
printf(*\n™);
for (I=0;i<n;i+t)

{
printf(*"................. ");
}
printf(*\n™);
printf("%d" start->at);
temp = root;
for (i=0;1<n;i++)
{
printf(*\t\t%d" ,temp->pc);
temp = temp->link;
}
}
void findDetails(struct node *root)
{
int fr=0,ad;
while (root!=NULL)
{
ad = fr-root->at;
if (ad<0)
{
fr = fr + (ad*-1);
}
root->pc = fr+root->bt;
root->tat = root->pc-root->at;
root->wt = root->tat-root->bt;
fr = fr+root->bt;
root = root->link;
}
}
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Enter Details of Process 2
Arrival Time : 4

Burst Time : 8

Enter Details of Process 3
Arrival Time : 2

Burst Time : 5

Enter Details of Process 4
Arrival Time : 1

Burst Time : 6

Gantt chart

process waiting time turnaround time

(%

5

8

15
Average Turn Around Time : 14.00
Average Waiting Time : 7.00
1.Use FCFS
2.Use S5IF
3.Exit
Enter a Choice : 2
Enter the Number of process : 5
Enter the Process Number :

nter the Burst time of the processes :

= U P 0O LA LA e L R

burst time waiting time turnaround time
p3 a P
pd p 5
pl 5 1@
p5 1@ 17
p2 8 17 25

Average Waiting time = 6.800880
Average Turn Around time = 11.808880

Gantt Chart
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1.Use FCFS

2.Use SIF

3.Exit

Enter a Choice : 3

(program exited with code: @)

Press any key to continue . . .

Result :

Program compiled and executed successfully.
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Experiment No : 07 Date : 03 June 2021

CPU Scheduling

Aim :

To write a C program to simulate following non — preemptive CPU scheduling
algorithms to find turnaround time and waiting time.

a) First Come First Serve ( FCFS)

b) Shortest Job First ( SJF)

¢) Round Robin Scheduling ( Pre —emptive )
d) Priority Scheduling

Algorithm :
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Program :

#include <stdio.h>
#include <stdlib.h>
void FCFS();
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void SJF();
void RR();
void PS();
int main()
{
printf("\n\n 1. FCFS \n 2. SJF \n 3. Round Robin \n 4. Priority Scheduling \n 5.
Exit");
printf(*\n Enter your choice : ");
int cho;
scanf("%d",&cho);
switch(cho)
{
case 1:
FCFS();
main();
break;

case 2:
SIF();
main();
break;

case 3:
RR();
main();
break;

case 4:
PS();
main();
break;

case 5:
exit(0);
break;

default:
printf("Invalid Choice");
break;
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¥

void FCFS()

{

¥

int n,bt[20],wt[20],tat[20],avwt=0,avtat=0,i,j;
printf("" Enter total number of processes : ");
scanf("%d",&n);
printf(*\n Enter Process Burst Time : ");
for(i=0;i<n;i++)
{
printf("\n P[%d] : ",i+1);
scanf("%d",&bt[i]);
}
wt[0]=0;
for(i=1;i<n;i++)
{
wit[i]=0;
for(j=0;j<i;j++)
{
wit[i]+=Dbt[j];
}
}

printf("\n Process\tBurst Time\tWaiting Time\tTurnaround Time");
for(i=0;i<n;i++)
{
tat[i]=bt[i]+wt[i];
avwt+=wit[i];
avtat+=tat[i];
printf("\n P[%d] \t\t\t %d \t\t %d \t\t %d",i+1,bt[i],wt[i],tat[i]);
}
avwit/=i;
avtat/=i;
printf("\n\n Average Waiting Time:%d",avwt);
printf("\n Average Turnaround Time:%d",avtat);

void SJF()

{

int bt[20],p[20],wt[20],tat[20],i,j,n,total=0,pos,temp;
float avg_wt,avg_tat;

printf(" Enter number of process:");
scanf("%d",&n);
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printf("\n Enter Process Burst Time : "),
for(i=0;i<n;i++)

{
printf("\n P[%d] : ",i+1);
scanf("%d",&bt[i]);
pli]=i+1;
}
for(i=0;i<n;i++) // sorting of burst times
{
poS=i;
for(j=i+1;j<n;j++)
{
if(bt[j]<bt[pos])
{
pos=J;
}
}
temp=Dbt[i];
bt[i]=bt[pos];
bt[pos]=temp;
temp=p[i];
pli]=p[pos];
p[pos]=temp;
}
wt[0]=0;
for(i=1;i<n;i++)
{
wit[i]=0;
for(j=0;j<i;j++)
wi[i]+=bt[j];
total+=wt[i];
}
avg_wt=(float)total/n;
total=0;

printf("\nProcess\t Burst Time \tWaiting Time\tTurnaround Time");
for(i=0;i<n;i++)
{

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

total+=tat[i];

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

}
avg_tat=(float)total/n;

printf("\n\nAverage Waiting Time=%f",avg_wt);
printf("\nAverage Turnaround Time=%f\n",avg_tat);

void RR()

{

int count,n,time,remain,flag=0,time_quantum;

int wait_time=0,turnaround_time=0,at[10],bt[10],rt[10];
printf("" Enter Total Process:\t ™);

scanf("%d",&n);

remain=n;

printf("\n Enter Process Burst Time : ");
for(count=0;count<n;count++)

{
printf(*\n P[%d] : ",count+1);
at[count] = count;
scanf("%d",&bt[count]);
rt[count]=bt[count];

}

printf(" Enter Time Quantum:\t");
scanf("%d",&time_quantum);

printf(*\nProcess\t Turnaround Time \tWaiting Time\n");
for(time=0,count=0;remain!=0;)

{

if(rt[count]<=time_quantum && rt[count]>0)

{
time+=rt[count];
rt[count]=0;
flag=1;

}

else if(rt[count]>0)

{
rt[count]-=time_quantum;
time+=time_quantum,;

}

if(rt[count]==0 && flag==1)

{

remain--;
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printf("P[%d]\t\t%d\t\t\t%d\n" ,count+1,time-at[count], time

-at[count]-bt[count]);
wait_time+=time-at[count]-bt[count];
turnaround_time+=time-at[count];
flag=0;

}
if(count==n-1)
{

count=0;
}
else if(at[count+1]<=time)
{

count++;
}
else
{

count=0;
}

ky

printf("\n Average Waiting Time= %f\n",wait_time*1.0/n);
printf(" Avg Turnaround Time = %f" turnaround_time*1.0);

}
void PS()
{
typedef struct
{
int pno;
int pri;
int btime;
int wtime;
¥sp;
intij,n;

int tbm=0,totwtime=0,totttime=0;

sp *p.t;

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

scanf("%d",&n);

p=(sp*)malloc(sizeof(sp));
printf("" Enter the burst time and priority : ™);

for(i=0;i<n;i++)
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{
printf("\n P[%d] : ",i+1);
scanf("%d%d",&p[i].btime,&pli].pri);
p[i].pno=i+1;
p[i].wtime=0;
}
for(i=0;i<n-1;i++)
{
for(j=i+1;j<n;j++)
{
if(p[i].pri>p[j].pri)
{
t=p[i];
plil=plil;
pOl=t;
}
}
}

printf(*\n Process\tBursttime\tWaiting time\tTurnaround Time\n");
for(i=0;i<n;i++)

{
totwtime+=p[i].wtime=tbm;
tom-+=p[i].btime;
printf(*\n%d\t\t%d",p[i].pno,p[i].btime);
printf("\t\t%d\t\t%d" p[i].wtime,p[i].wtime+p[i].btime);
}

totttime=tbm-+totwtime; printf("\n total waiting time:%d" totwtime);
printf(*\n Average waiting time:%f",(float)totwtime/n);

printf("\n Total turnaround time:%d" totttime);

printf(*\n Avg turnaround time:%f" (float)totttime/n);

Output :

FCFS

SJF

Round Robin

Priority Scheduling

Exit

Enter your choice : 1

Enter total number of processes :

1.
e
4.
=

Enter Process Burst Time :
P[1] : 6
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PL2]
PL[3]
P[4]

Process Burst Time Waiting Time Turnaround Time
P[1] e 6

P[2] [ 13
P[3] 13 21
P[4] 21 23

Average Waiting Time:1©
Average Turnaround Time:15

FCFS
S5JF
Round Robin
Priority Scheduling
Exit
Enter your choice : 2
Enter number of process:4

Enter Process Burst Time
P[1] : 6

P[2] : 5
P[3] : 7
P[4] : 3

rocess Burst Time Waiting Time Turnaround
P34 3 e 3
pl 3 8
Pl 8 14
p3 7 14 21

verage Waiting Time=6.250200
verage Turnaround Time=11.5222e8

FCFS
SJIF
Round Robin
Priority Scheduling
Exit
Enter your choice : 3
Enter Total Process: a4

Enter Process Burst Time
P{ad = U5
P[2] : 4
23] = 8

P[4] : 1
Enter Time Quantum:

Turnaround Time Waiting Time
7
12
3 57
16

Average Waiting Time= 7.250000
Avg Turnaround Time = 47.000000
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FCFS

SJF

Round Robin
Priority Scheduling
. ExikE

nter your choice : 4

mu b WM

Enter the no of process : 4
Enter the burst time and priority :
P[1] : 8

P[2] : 2

Bursttime Waiting time Turnaround Time

a
8
1
2

7
2
2

total waiting time:29
Average waiting time:7.250288
Total turmaround time:51
Avg turnaround time:12.750888
FCFS
5JF
Round Robin
Priority Scheduling
. Exit
Enter your choice : 5

gram exited with code: 8)

any key to continue

Result :

Program compiled and executed successfully.
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Experiment No : 08 Date : 09 September 2021

Memory Allocation

Aim :

To write a C program to simulate the following contiguous memory allocation
techniques :
a) Worst-fit
b) Best-fit
c) First-fit.

Algorithm :
/. J 5tas t
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—ion  hivd HE 9 wlled
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altowhon 1] = —999

b4 e == 2, the berd Yt wen
defined Juncton i3 wlld.
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Program :

#include <stdio.h>

int block[20], process[20], isAllocated[20] = {0}, allocated[20], b, p, choice, flag = 0;
void firstFit();

void bestFit();

void worstFit();

int bwFinder(int startindex, int pSize, int curValue, int mode);

void display();

int main()

{
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printf("Enter the number of blocks : *);
scanf("%d", &b);
printf("Enter the size of each block\n™);
for (inti=0;1<Db; i++)
{

printf("B%d : ", 1);

scanf("%d", &block(i]);
}
printf("Enter the number of process : *);
scanf("%d", &p);
printf("Enter the size of each process\n");
for (inti=0;i<p;i++)

{
printf("P%d : ", i);
scanf("%d", &process[i]);
}
while (choice !=4)
{

printf(*\n1.First Fit\n2.Best Fit\n3.Worst Fit\n4.Exit\n");
printf("Enter a choice : ");

scanf("%d", &choice);

switch (choice)

{

case 1:

{
firstFit();
display();
break;

}

case 2:

{
bestFit();
display();
break;

}

case 3:

{
worstFit();
display();
break;

}

case 4:

{
break;

}

default;
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printf("\nInvalid choice");

}
}
void display()
{

printf(*\nProcess\t\tProcess size\t\tBlock Allocated\n");
for (inti=0;i<p;i++)

{
if (allocated[i] ==-999)
{
printf("%d\t\t%d\t\t\tNot allocated", i, process]i]);
printf("\n");
}
else
{
printf("%d\t\t%d\t\t\t%d", i, process][i], allocated[i]);
printf("\n");
}
}
}
void firstFit()
{
for (inti=0;i<b;i++)
{
isAllocated[i] = 0;
}
for (inti=0;i<p; i++)
{
flag = 0;
for (intj=0;j <b; j++)
{
if (process[i] <= block[j] && isAllocated[j] == 0)
{
allocated[i] = block([j];
isAllocated[j] = 1;
flag =1,
break;
}
}
if (flag == 0)

allocated[i] = -999;
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}
}
void bestFit()
{
for (inti=0;i<b;i++)
isAllocated[i] = 0;
}
for (inti=0;i<p;i++)
{
int small = 0;
for (intj=0; ] <b; j++)
if (process[i] <= block[j] && isAllocated[j] !'=1)
{
small = block[j];
isAllocated[j] = 1;
small = bwFinder(j, process][i], small, 1);
allocated[i] = small;
break;
}
}
if (small == 0)
allocated[i] = -999;
}
}
}
void worstFit()
{

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

isAllocated[i] = 0;

}

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

{
int big = 0;
for (intj=0;j <b; j++)
{

if (process[i] <= block[j] && isAllocated[j] '=1)
{
big = block[j];
isAllocated[j] = 1;
big = bwFinder(j, process]i], big, 2);
allocated][i] = big;
break;
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}
}
if (big ==0)
{
allocated[i] = -999;
}
}
int bwFinder(int startIndex, int pSize, int curValue, int mode)
{
int lastBlock = startindex;
for (int i = startindex + 1; i < b; i++)
{
if (pSize <= block[i] && (mode == 1 ? block[i] < curValue : block[i] >
curValue) && isAllocated[i] '=1)
{
isAllocated[lastBlock] = 0;
lastBlock = i;
curValue = block([i];
isAllocated[i] = 1;
}
}
return curValue;
}
Output :

Enter the number of blocks : 5
Enter the size of each block
BB : 36

Bl : 95

B2 : 84

B3 : 76

B4 : 29

Enter the number of process : 5
Enter the size of each process
P8 : 63

P1 : 25

P2 : 10

P3 : 98

PA : 47

1.First Fit

2.Best Fit

3.Worst Fit
4.Exit

Enter a choice : 1

Dept of CSE, ASIET . Page 51



Operating systems Lab-CST 206 October 2021

Process size Block Allocated
63 a5

25 36

16 84

98 Not allocated
47 76

1.First Fit

2.Best Fit

3.Worst Fit

4. Exit

Enter a choice : 2

Process size Block Allocated
63 76

25 29

16 36

98 Not allocated
47 84

1.First Fit

2.Best Fit

3.Worst Fit

4. Exit

Enter a choice : 3

Process size Block Allocated
63 a5

25 84

16 76

98 Not allocated
a7 Not allocated

1.First Fit

2.Best Fit

3.Worst Fit

4. Exit

Enter a choice : 4

Result :
Program compiled and executed successfully.
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Experiment No : 09 Date : 09 September 2021
Paging Technique

Aim :
To write a C program to simulate paging technique of memory management.

Algorithm :
L| S+art
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i
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Gtop

Program :

#include<stdio.h>
int main()

{

int page[50],i,n,f,ps,off,pno;
printf("\nEnter the no of pages in memory : ");
scanf("%d",&n);
printf("\nEnter page size : ");
scanf("%d",&ps);
printf("\nEnter no of frames : ");
scanf("%d",&f);
for(i=0;i<n;i++)
{
page[i] = -1;
}
printf("\nEnter the page table™);
printf("(Enter frame no as -1 if that page is not present in any frame) \n");
printf(*\nPage No :\tFrame No :");
for(i=0;i<n;i++)
{
printf(*\n%d\t\t",i);
scanf("%d",&pageli]);
}
printf(*\nLogical address (page no & offset) : ");
scanf(""%d%d",&pno,&off);
if(page[pno]==-1)

{
printf("\nThe required page is not available in any of frames");
}
else
{
printf("\nPhysical address(frame no & offset) : %d, %d\n",page[pno],off);
}
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return O;

Output :

Enter the no of pages in memory : 6
Enter page size : 20

Enter no of frames : 4

Enter the page table(Enter frame no as -1 if that page is not present in any frame)

Page No : Frame No :
Ia

P
7
8
9
1
Logical address (page no & offset) : 3 10

Physical address(frame no & offset) : 8, 10

Result :

Program compiled and executed successfully.
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Experiment No : 10 Date : 24 June 2021
Bankers Algorithm

Aim :
To write a C program to simulate Bankers Algorithm for the purpose of deadlock
avoidance.
Algorithm :
1.} 54art .
2. i'npu+ Jun Horn i3 involed
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dyom user, store il in ollowtior erroy o
cb%P"”ﬁ‘ .
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pro . .
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Program :

#include <stdio.h>
#include <stdlib.h>
intm, n;
void Safety(int Available[], int Max[][m], int Allocation[][m])
{
int Work[m], Finish[n], Need[n][m];
for (int i=0;i<m;i++)

{
Work([i] = Availablel[i];
ks
for (int i=0;i<n;i++)
{
Finish[i] = 0;
}

for (inti=0;1<n; i++)

Dept of CSE, ASIET .

Page 58



Operating systems Lab-CST 206 October 2021

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

Need[i][j] = Max[i][j] - Allocation[i][j];
k

k
printf("\nNeed\n");

printf("====\n");
for (inti=0;i<n;i++)
{
for (intj=0;j<m; j++){
printf("%d ", Need[i][j]);
printf(*\n™);
}
}
ints=0;
int safeSequence[n];
int count = 0;
while (count '=n)
{
for (inti=0;i<n;i++)
{
int counter = 0;
for (intj = 0; j <m; j++)

{
if (Need[i][j] <= Work[j] && Finish[i] == 0)
{
counter++;
}
else
{
break;
}
}
if (counter ==m)
{

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

Work([j] = Work[j] + Allocation[i][j];
¥
Finish[i] = 1;
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safeSequence[s] = i;
S++;
}
}
count++;
}
int flag = 0;
for(inti=0;i<s;i++)
{
if (Finish[i] == 1){
flag++;
}
}
if (flag ==n)
{
printf(*\nSystem is in Safe State!\n");
printf("Safe Sequence:");
for (inti=0;i<s;i++){
printf("P%d ", safeSequence[i]);
}
printf(*\n™);
}
else
{
printf("\nSystem is not in safe state™);
}
}
void input()
{
inti, j;

printf(*"Total resources in system:");
scanf("%d", &m);

printf("Enter the number of processes:");
scanf("%d", &n);

int Available[m], Max[n][m], Allocation[n][m];

printf("\nEnter the available resources:\n");
for (i=0;1<m;i++)
{

printf(*:");

scanf("%d", &Available[i]);
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}
printf("\nAvailable\n™);
printf('=========\n");
for (I=0;i<m;i+t)
{

printf("%d ", Available[i]);
}

printf("\nEnter the currently allocated resources for each process:\n™);
for (i=0;i<n;i++)

{
for j =0; j<m; j++){
printf(":");
scanf("%d", &Allocation[i][j]);
}
}
printf("\nAllocation\n");
printf("'==========\n");
for(int i=0;i<n;i++)
{
for(int j=0;j<m;j++){
printf("%d ",Allocation[i][j]);
}
printf(*\n™);
}

printf(*\nEnter the maximum allocated resources for each process:\n");
for (inti=0;i<n;i++)

{
for (intj=0;j<m; j++){
printf(*":");
scanf("%d", &Max[i][j]);
}
}

printf("\nMax\n");
printf("===\n");
for(int i=0;i<n;i++)

{
for(int j=0;j<m;j++)
{
printf("%d *,Max[i][j]);
}
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printf("\n");
}
Safety(Available, Max, Allocation);

ky

int main()

{
input();
return O;

stem32\cmd.exe

20
Enter the currently allocated resources for each process : 88 12 1€ 1354086320014

Allocation

~ the maximum allocated resources for each process : 88 1217 58 2

[V, W, RV, By

System is in Safe State!
Safe Sequence : P® P2 P3 P4 P1

C:\Users\aadhi\Desktop>

Result :

Program compiled and executed successfully.
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Experiment No : 11 Date : 23 September 2021

Disk Scheduling

Aim :
To write a C program to simulate the following disk scheduling algorithms :
a) FCFS
b) SCAN
c) C-SCAN
Algorithm :
I, Giaxt
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9.0 Append %2[) b oend of qu []
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10., Gtop

Program :

#include<stdio.h>

#include<math.h>

int range,req,requests[50],head;

void fcfs();

void scan();

void cscan();

void sort(int *arr,int size,int mode);
void seektimeFinder(int *arr,int max);
int main()

{

printf("\nEnter the max range of the disk : "');

scanf("%d",&range);

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

scanf("%d",&req);

printf("\nEnter the disk positions to be read\n");

for (inti=1;1<=req; i++)

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

}

printf("\nEnter the initial head position : ");

scanf("%d",&head);

int choice=0;

while (choice 1= 4)

{
printf("\n1.FCFS\n2.SCAN\n3.C-SCAN\n4.Exit\nEnter a choice : "');
scanf(%d",&choice);
switch(choice)

{

case 1:

{
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break;

}
default:

{

printf("\nInvalid case..");

hy

[

}
}
void seektimeFinder(int *arr,int max)
{
int seek=0,diff=0;
for (inti=0; i <max-1; i++)
{
diff = abs(arr[i+1] - arr[i]);
seek += diff;
printf("\nDisc head moves from %d to %d with seek time
%d",arr[i],arr[i+1],diff);
}
printf("\n\nTotal seek time : %d",seek);

}
void fcfs()

{
requests[0] = head;
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seektimeFinder(requests,req+1);

}

void scan()
{
int q1[20],92[20],k1=0,k2=0,queue[50],t1=0;
for (inti=1;1<=req; i++)
{
if (requests[i] > head)
{
g2[k2] = requests]i];
k2++;

g1[k1] = requests[i];
k1++;
}
}
sort(g2,k2,1);
sort(ql,k1,2);
t1=1;
for (inti=0; i <k2; i++)
{
queue[tl] = g2[i];
t1++;
}
queue[0] = head,;
queue[tl] = range;
t1++;
for (inti=0; i <K1;i++) //then reverse
{
queue[tl] = g1[i];
t1++;
}

seektimeFinder(queue,tl);

¥

void cscan()

{
int q1[20],92[20],k1=0,k2=0,queue[50],t1=0;
for (inti=1;i<=req; i++)

Dept of CSE, ASIET . Page 67



Operating systems Lab-CST 206

October 2021

ky

{
if (requests[i] > head)
{
g2[k2] = requests][i];
k2++:
}
else
{
g1[k1] = requests[i];
k1++;
}
}
sort(g2,k2,1);
sort(gql,k1,1);
t1=1;
for (inti =0; i <k2; i++)
{
queue[tl] = g2[i];
t1++;
}

queue[0] = head,;
queue[tl] = range;
t1++;
queue[tl] =0;
t1++;
for (inti=0;i<Kkl;i++)
{
queue[tl] = g1[i];
t1++;

ky

seektimeFinder(queue,tl);

void sort(int *arr,int size,int mode)

{

int i,j,temp;
for (i =0; i < size-1; i++)
{

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

{

if (mode==1%arr[j] > arr[j+1]:arr[j] < arr[j+1])
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temp = arr[j];
arr[j] = arr[j+1];
arr[j+1] = temp;

Enter the max range of the disk : 19

Enter the number of requests : 9

Enter the disk positions to be read
18 90 160 150 38 184 5 58 39

Enter the initial head position : 100

1.FCFS

2.SCAN

3.C-SCAN

4.Exit

Enter a choice : 1

Disc head moves from 100 to 18 with seek time 82
Disc head moves from 18 to 90 with seek time 72
Disc head moves from 98 to 160 with seek time 70
Disc head moves from 160 to 150 with seek time 10
Disc head moves from 158 to 38 with seek time 112
Disc head moves from 38 to 184 with seek time 146
Disc head moves from 184 to 5 with seek time 179
Disc head moves from 5 to 58 with seek time 53
Disc head moves from 58 to 39 with seek time 19

Total seek time : 743
1.FCFS

2.SCAN

3.C-SCAN

4.Exit

Enter a choice :

Disc head moves 100 to 1568 with seek time 50
Disc head moves 150 to 160 with seek time 10
Disc head moves 160 to 184 with seek time 24
Disc head moves 184 to 199 with seek time 15
Disc head moves 199 to 90 with seek time 109
Disc head moves 90 to 58 with seek time 32
Disc head moves 58 to 39 with seek time 19
Disc head moves 39 to 38 with seek time 1
Disc head moves 38 to 18 with seek time 20
Disc head moves 18 to 5 with seek time 13
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Total seek time : 293
1.FCFS

2.5SCAN

3.C-SCAN

4.Exit

Enter a choice : 3

Disc head moves from 100 to 150 with seek time 5@
Disc head moves from 150 to 168 with seek time 1@
Disc head moves from 160 to 184 with seek time 24
Disc head moves from 184 to 199 with seek time 15
Disc head moves from 199 to © with seek time 199
Disc head moves from @ to 5 with seek time 5

Disc head moves from 5 to 18 with seek time 13
Disc head moves from 18 to 38 with seek time 2@
Disc head moves from 38 to 39 with seek time 1
Disc head moves from 39 to 58 with seek time 19
Disc head moves from 58 to 90 with seek time 32

Total seek time : 388
1.FCFS

2.5SCAN

3.C-SCAN

4. Exit

Enter a choice : 4

Result :

Program compiled and executed successfully.
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Experiment No : 12 Date : 16 September 2021
Page Replacement Algorithms

Aim :

To write a C program to simulate the following page replacement algorithms.
a) Firstin first out ( FIFO)
b) Least recently used ( LRU )
c) Least frequently used ( LFU)

Algorithm :
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7 @rivd valuw of ph pTe, pls ws poge ol o
FIFO, LRU oand [LFU

3. Stop

Program :

#include<stdio.h>

int i,j,n,p[50],f;

int fifo();

int lru();

int Ifu();

int main()

{
int pfl,pf2,pf3;
printf("Enter no of pages : ");
scanf("%d",&n);
printf("Enter the reference string : ");
for(i=0;i<n;i++)
scanf("%d",&pli]);
printf("Enter no of frames : "');
scanf("%d",&f);
pfl=fifo();
pf2=Iru();
pf3=Ifu();
printf("\n\nPage fault : );
printf("\nfifo = %d",pfl);
printf("\nlru = %d",pf2);
printf("\nlfu = %d\n\n",pf3);
return O;

}
int fifo()
int q[10],c =0,s;

printf("\nFirst In First Out");
for(i=0;i<f;i++)

q[i] =-1;

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

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

if(p[i] == qlil)
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{
St++:
c--;
}
}
C++;
if((c <= f) && (s == 0))
qlil = plil;

else if(s==0)
ql(c-1) % f] = p[il;
printf(*\n™);
for(j=0;j<f; j++)

if(qli]==-1)
printf("-\t");
else
printf("%a\t", q[j]);
}
}
return c;
}
int Iru()
{

int q[20],c=0,c1,d,k=0,r,t,b[20],c2[20];
printf(*\nLeast Recently Used");
q[K]=p[KI;
printf(*\n%d\t",q[K]);
for(i=1;i<f;i++)
printf("-\t");
printf("\n");
C++;
k++;
for(i=1;i<n;i++)
{
c1=0;
for(j=0;j<f;j++)

if(p[i]!=q0i])

Cl++;
}
if(c1==f)
{
CH++;
if(k<f)
1

q[k]=pLil;
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else

k++;
for(j=0;j<k;j++)
printf("%d\t",q[j]);
for(i=0;i<f-k;i++)
printf("-\t");
printf(*\n™);

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

{
c2[r]=0;
for(j=i-1;j<n;j--)
{
if(q[r]'=p0l)
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[il;
b[j]=t;
}
}
}

for(r=0;r<f;r++)
if(c2[r]==b[0])
g[r]=p[i]:
printf("g/od\t",Q[r]);

}
printf("\n");
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return c;
}
int Ifu()
{
int q[50],k, cntr[20], min, c=0;
for(i=0;i<f;i++)
{
cntr[i]=0;
, qli]=-1;
printf(*\nLeast Frequently Used");
for(i=0;i<n;i++)
{
for(j=0;j<f;j++)
i{f(|0[i ==q[il)
cntrj]++;
break;
}
if(j==f)
{
min = 0;
for(k=1;k<f;k++)
if(cntr[K]<cntr[min])
min=Kk;
q[min]=pl[i];
cntr[min]=1;
C++:
}
printf("\n");
for(j=0;j<f;j++){
if(aljl==-1)
printf("-\t");
else
printf("%d\t",q[j]);
}
}
return c;
}
Output :

Enter no of pages : 6
Enter the reference string : 578107

Enter no of frames : 3
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First In First Out

east Recently Used

5
5
5
1
1
1
L
5
5
5
1
1
1

Page fault
fifo

Result :

Program compiled and executed successfully.
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Experiment No : 13 Date : 10 June 2021

Inter — Process Communication

Aim :

To write a C program to implement inter — process communication using shared
memory.

Algorithm :

Write to shared memory.

L] 4o
2| (veade Ne(eds any vans ables

3ilrenle @ shared mwﬂﬂr?' Jeﬁﬂ?eﬂ'; with
a U”“}/ﬂ—! id and with red and wrfe

putmisions

4ldH oy Hu  prows o the shayed MU0}
5Eﬁn"}e_r7;' usini " shyoad Cumn‘:md-

E.Dr‘splng H  addwr of H Mmooy s%jmmi
| alaced  with e prows

ﬁ.iﬂmfs} some dale frem A ustﬂ+ and
write i o dh memong 5 egmenT.

:I.f‘DI'EPHj te dofa endord.

5.;5-}11;:. '
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Read from shared memory.

I. | 54ant

9.|(reate nNewssany variables.

Bldcanr Hu  Fhosed mm".rm‘?! with A uni-
- qua !u# wed in  du  fivst  progrem
bl fteah Hu N Prow 1o the shayed meno.
~'.r;_tlr fie}myﬁ.

2 Dﬁsp]ﬂ;' th addren fo Hu memory 53*"’?0"{—

b, @iﬁpfu;]r He dak Ip ot mm‘mﬁ jeﬁn':e_.::{.

7| Gdop

Program :
Write to shared memory.

#include<stdio.h>
#include<stdlib.h>
#include<unistd.h>
#include<sys/shm.h>
#include<string.h>

int main()

{
int i, shmid;
void *shared_memory;
char buff[100];

shmid = shmget((key_t)2345, 1024, 0666|IPC_CREAT);
printf("Key of shared memory is : %d\n",shmid);
shared_memory=shmat(shmid,NULL,0);

printf("Process attached at : %p\n",shared_memory);
printf("Enter some data to write to shared memory\n");
read(0,buff,100); strcpy(shared_memory,buff);
printf(*"You wrote : %s\n",(char *)shared_memory);
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Read from shared memory.

#include<stdio.h>
#include<stdlib.h>
#include<unistd.h>
#include<sys/shm.h>
#include<string.h>

int main()

{
int i, shmid;
void *shared_memory;
char buff[100];

shmid = shmget((key_t)2345, 1024, 0666);

printf("Key of shared memory is : %d\n",shmid);

shared_memory = shmat(shmid,NULL,0);

printf("Process attached at : %p\n",shared_memory);

printf("Data read from shared memory is : %s",(char *)shared_memory);

Output :

Write to shared memory.

gcc writeprocess.c
./a.out
Key of shared memory is : 0
Process attached at : 0xT7f8fcdb88000

Enter some data to write to shared memory
C Programming
You wrote : C Programming

Read from shared memory.

gcc readprocess.c
./a.out

Key of shared memory is : 0
Process attached at : 0x7f£650f£7£500
Data read from shared memory is : C Programming

0

Result :

Program compiled and executed successfully.
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Experiment No : 14

Semaphores

October 2021

Date : 17 June 2021

Aim :
To write a C program to implement semaphores.
Algorithm :
L Stant
2|Dedase he (eas ary Vi ables
dtundion  Juni0 s defined
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F2 Wit JFundbon 8 fnvelked.
g 3 fop}/ th valw Jo X
3.4 Priny and inoemen! 1h value.
3.5 Slap Jundion B inveked.
‘3 6 any t volw Fo  shwied o X,
?3. 7 51‘3.’),1] s nvoked .
4. I Fundbion JunlZ O i3 defined

4 Declosuy  vayrable Y,
409 Wwt Jundion 18 inveked.
w3 topy Hu yaJw Jo Y

'y

45 ﬂe_np : #’ML}"'U” g 1nvoked .
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;.‘r-b Lepy the yaluwe fo shmed rom Y
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tunt § unt vupeda'vd} fnvekes Fhe
thyeads.

53  Thread) and dhyeads ave joined

54  DPint shewed a Yirol voorseble .

6.|54p

Program :

#include<pthread.h>

#include<stdio.h>

#include<semaphore.h>

#include<unistd.h>

void *funl();

void *fun2();

int shared=1;

sem_ts;

int main()

{
sem_init(&s,0,1);
pthread_t threadl, thread2;
pthread_create(&threadl, NULL, funl, NULL);
pthread_create(&thread2, NULL, fun2, NULL);
pthread_join(threadl, NULL);
pthread_join(thread2,NULL);
printf("Final value of shared is : %d\n",shared);

void *funl()

{
int x;
sem_wait(&s);
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x=shared,;

printf(""Threadl reads the value as : %d\n",x);

X=X+1,;

printf("Local updation by Threadl : %d\n",x);

sleep(1);

shared=x;

printf(*"'Value of shared variable updated by Threadl is : %d\n",shared);
sem_post(&s);

}

void *fun2()

t
inty;
sem_wait(&s);
y=shared;
printf(""Thread2 reads the value as : %d\n",y);
y=y-1
printf(""Local updation by Thread2 : %d\n",y);
sleep(1);
shared=y;
printf(*'Value of shared variable updated by Thread?2 is : %d\n",shared);
sem_post(&s);

}

Output :

Threadl reads the value as : 1

Local updation by Threadl : 2

Value of shared variable updated by Threadl is :
Thread2 reads the value as : 2

Local updation by Thread2 : 1

Value of shared variable updated by Thread2 is :
Final value of shared is : 1

...Program finished with exit code 0
Press ENTER to exit console.l

Result :

Program compiled and executed successfully.
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Experiment No : 15 Date : 17 June 2021

Produce — Consumer Problem

Aim :

To write a C program to simulate producer — consumer problem using semaphores.

Algorithm :

1.| Btesr
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6.4 8ef mautexy 4o |
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Program :

#include<stdio.h>
int empty,current_items=0,buff;
int wait(int S);
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int signal(int S);

void produce();

void consume();

int main()

{
printf("Enter the Buffer Size : ");
scanf("%d",&buff);

empty = buff;
int ch=0,mutex=1,
while (ch!=4)
{
printf("\n1.Produce\n2.Consume\n3.Print buffer details\n4.Exit\nEnter a
choice : ");
scanf("%d",&ch);
switch(ch)
{
case 1:{
if (mutex==1)
{
mutex = wait(mutex);
produce();
mutex = signal(mutex);
}
break;
}
case 2:{
if (mutex==1)
{
mutex = wait(mutex);
consume();
mutex = signal(mutex);
}
break;
}
case 3:{
printf("\n........... Buffer Details.......... ");

printf("\nCurrent items in buffer : %d",current_items);
printf("\nEmpty spaces : %d",empty);
break;
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case 4:{
break;
}
default:{
printf(*\ninvalid choice...");
break;
}
}
}
return O;
}
int wait(int S)
{
while(S==0);
S=0;
return S;
}
int signal(int S)
{
S=1;
return S;
}
void produce()
{
int n;

if (empty == 0){
printf("\nBuffer Full...");
}

else
{
printf("\nEnter number of items to be produced : ");
scanf("%d",&n);
if ((current_items+n) <= buff){
printf("\nProduced %d items..",n);
current_items +=n;
empty -=n;

else

printf(*\nCannot produce..");
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}
}
}
void consume()
{
intn;
if (empty == buff){
printf("\nBuffer Empty...");
}
else
{
printf(*\nEnter number of items to be Consumed : ");
scanf("%d",&n);
if (n <= current_items){
printf(*\nConsumed %d items..",n);
current_items -=n;
empty +=n;
}
else
{
printf(*\nCannot consume..");
}
}
}

Enter the Buffer Size : 10

1.Produce

2 .Consume

3.Print buffer details
4.Exit

Enter a choice : 3

Current items in buffer :
Empty spaces : 10
1.Produce

2 .Consume

3.Print buffer details
4.Exit

Enter a choice : 1

Enter number of items to be produced : 8
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Produced 8 items..
1.Produce

2 .Consume

3.Print buffer details
4.Exit

Enter a choice : 2

Enter number of items to be Consumed : 4

Consumed 4 items..
1.Produce

2 .Consume

3.Print buffer details
4.Exit

Enter a choice : 1

Enter number of items to be produced : 6

Produced 6 items..
1.Produce

2 .Consume

3.Print buffer details
4.Exit

Enter a choice :

Buffer Full...
1.Produce

2 .Consume

3.Print buffer details
4.Exit

Enter a choice : 2

Enter number of items to be Consumed : 3

Consumed 3 items..
1.Produce

2 .Consume

3.Print buffer details
4 Exit

Enter a choice : 3

Buffer Details
Current items in buffer :
Empty spaces : 3
1.Produce
2 .Consume
3.Print buffer details
4 .Exit
Enter a choice : 4

...Program finished with exit code 0
Press ENTER to exit console.l

Result :

Program compiled and executed successfully.

Dept of CSE, ASIET .




Operating systems Lab-CST 206 October 2021

Experiment No : 16 Date : 23 September 2021

File Directory

Aim :

To write a C program for file manipulation for display of a file and directory in
memory.

Algorithm :
l‘.lggvlahl
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3.191‘5,01'0; He  enderedd d;'re&of_y path
44 Usuw c!e,i{‘;"r)e_o" Juntken pn‘nf_f eij‘}—hfr?,_fn_cb%'
El}ﬂfg 5 wlled and pess  Hhe endured valua
| 4 N ot endered valw B null the
7' y-1on. Ext Jrom pmﬁmm
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Program :

#include <stdio.h>

#include <dirent.h>

void print_everything_in_directory(const char *directory_path);
int main(void)

{

}

char directory_path[256] = {0};

printf("[?] ENTER DIRECTORY_PATH: ");
scanf("%s", directory_path);

printf("[!'] PATH = %s\n\n", directory_path);
print_everything_in_directory(directory_path);
return O;

void print_everything_in_directory(const char *directory_path)

{

if(directory_path == NULL){
fprintf(stderr, "directory_path argument is null\n");
return;

}

DIR *d = opendir(directory_path);

if (d==NULL) {
fprintf(stderr, "[!] Unknown directory path\n");
return;

printf("TYPE \t\tf NAME\n");

PIINEF (o m e e e e \n");

struct dirent *dir = NULL;

while ((dir = readdir(d)) = NULL){
switch(dir->d_type)

{
case DT_REG:
printf("FILE\t\t| %s\n",dir->d_name);
break;
case DT_DIR:
printf("DIRECTORY\t| %s\n",dir->d_name);
break;
case DT_FIFO:
printf("FIFOMt| %s\n",dir->d_name);
break;

Dept of CSE, ASIET . Page 91



Operating systems Lab-CST 206 October 2021

case DT_SOCK:
printf("SOCKET\t| %s\n",dir->d_name);
break;

case DT_CHR:
printf("CHAR DEVICE\t| %s\n",dir->d_name);
break;

case DT_BLK:
printf("BLOCK DEVICE\t| %s\n",dir->d_name);
break;

case DT_LNK:
printf("SYMBOLIC LINK\t| %s\n",dir->d_name);
break;

case DT_UNKNOWN:
printf("UNKOWN\t| %s\n", dir->d_name);

break;
}
}
printf("\n");
closedir(d);
}
Output :

[?] ENTER DIRECTORY PATH:
[!] PATH = .

main.c
DIRECTORY
DIRECTORY
FILE

...Program finished with exit code 0
Press ENTER to exit console.

Result :

Program compiled and executed successfully.
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Experiment No : 17 Date : 16 September 2021

File Allocation

Aim :

To write a C program to simulate the following file allocation strategies.
a) Sequential
b) Indexed
c) Linked

Algorithm :
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Program :

#include<stdio.h>
#include<stdlib.h>
#define SIZE 50
struct node

{
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int data;
int nextBlock;
struct node *link;
Prfirst=NULL,*last,*temp,*new;

struct node memBlock[50];

int flag,prevBlock=-1,;

int check(int start, int size);

void sequential();

void linked();

void indexed();

void main()

{
int choice;
printf("\n1.Sequential Allocation\n2.Linked Allocation\n3.Indexed
Allocation\n4.Exit\n");
printf("Enter a choice : ");
scanf("%d", &choice);
switch (choice)

{
case 1:{
sequential();
main();
break;
}
case 2:{
linked();
main();
break;
}
case 3:{
indexed();
main();
break;
}
case 4:{
break;
}
default:{
printf("\ninvalid choice");
main();
}
}
int check(int start, int size)
L
inti;
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ks

for (i = start; i < start+size; i++)
¢ if (memBlock[i].data == 1)
{
return 1;
break;
}
}

return O;

void sequential()

{

}

int i,start,size;

printf("\nEnter the start block : "');
scanf("%d",&start);

printf("\nEnter the length of the file : ");
scanf("%d",&size);

flag = 0;

flag = check(start, size);

if (flag==0)

{

for (i = start; i < start+size; i++)

{

memBlock[i].data = 1;
printf("%d ---> %d\n",i,memBlock]i].data);

printf("\nFile is allocated...\n");
}

else

{
k

printf(*\nFile cannot be allocated");

void linked()

{

int i,start,size;

printf("\nEnter the start block : ");
scanf(%d",&start);

printf("\nEnter the length of the file : ");
scanf(%d",&size);

flag=0;

flag = check(start, size);
if (flag == 0)

{

for(i=start;i<start+size;i++)

{
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memBlock[i].data = 1;

new = (struct node *)malloc(sizeof(struct node));
new -> data = 1;

new -> link = NULL;

if(first == NULL)

{ .
first = new;
last = new;
}
else
{
last -> link = new;
last = new;
}

}
}
if(first == NULL)

printf("\nFile cannot be allocated\n");

}
else
{
temp = first;
while(temp = NULL)
{
for(i=start;i<start+size;i++)
{
printf("%d ---> %d\n",i,temp->data);
temp = temp->link;
}
printf("\nFile is allocated...\n");
}
}
void indexed()
{

int size,i,st,flag=0,j=0,allocated=0;
printf("\nEnter the length of file : ");
scanf("%d",&size);
for (j = 0; j < SIZE; j++)
{

if (memBlock[j].data == 0)

if (flag==0)

{
st=};
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flag=1;

allocated++;
memBlock[j].data = 1;
memBIlock[prevBlock].nextBlock = j;

prevBlock = j;
if (allocated==size)
{
break;
}
}
int c = st;

printf(*\n%d---->%d",st,1);

for (i=0; i <size-1; i++)

{
¢ = memBlock[c].nextBlock;
printf(*\n%d---->%d",c,1);

1.Sequential Allocation
2.Linked Allocation
3.Indexed Allocation
4.Exit

Enter a choice : 1

Enter the start block : 3

Enter the length of the file : 8

File is allocated...

1.Sequential Allocation
2.Linked Allocation
3.Indexed Allocation
4.Exit

Enter a choice : 2
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Enter the start block : 9
Enter the length of the file :
File cannot be allocated

1.Sequential Allocation
2.Linked Allocation
3.Indexed Allocation

4. Exit

Enter a choice : 2

Enter the start block : 11

Enter the length of the file : 8
11 --> 1

12 —-->

13 -->

14 --->

15 —-->

16 --->

17 —-->

18 --->

File is allocated...

1.Sequential Allocation
2.Linked Allocation
3.Indexed Allocation
4.Exit

Enter a choice : 3

Enter the length of file : 6

B---->1

1---->1

2---->1

19---->1

20---->1

21---->1

1.Sequential Allocation
2.Linked Allocation
3.Indexed Allocation
4.Bxdt

Enter a choice : 4

PS D:\Programming\C\S4> I

Result :

Program compiled and executed successfully.
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Inter-process Communication And Process Management

AlIM :

To write a C program for inter — process communication and process management.

ALGORITHM :

1. Algorithm for creating processes and attaching it to shared memory.

1. Start
2. Declare variables *all,*unall,sizeall,sizeunall, shmid
3. Declare functions void creation(),void allocation(),void unallocated(),void
menu()
4. Main function is called
a. Shared memory is created
b. Array allocated and unallocated is attached to the shared memory
5. If the choice entered by the user is 1, then
a. New process is created
b. If resource is available, it will be allocated and the process is moved to
the allocated array
c. Else the process will be moved to the unallocated array
6. If the choice entered by the user is 3, then
a. Both the arrays are detached form the shared memory.
b. Exit form the program
7. Stop

2. Algorithm for monitoring the processes in the shared memory.

Start
Declare shmid,*all,*unall
Declare functions void status()
Main function is invoked
a. Shared memory previously created is opened
b. Status() function is called
i. If the choice entered is 1, then
1. Print the processes in execution from allocated array
ii. If choice enter is 2, then

1. Print the processes in waiting list from the unallocated
array

iii. If coice entered is 3, then
1. Detach the shared memory and arrays
2. Exit from the program

> w D

5. Stop
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3. Algorithm for the termination of processes from shared memory.

1. Start
2. Declare function terminate and pointers all and unall
3. Create shared memory id
4. Attach shared memory to pointers all and unall
5. Function call terminate
a. If choice==1
i. If unall[i]'=0
1. Assign id=unall[i]
2. unall[i]=0
Ii. Place waiting process to allocation list
1. all[i]=id
Ii. Recursive call ,terminate()
b. If choice==2
I. Detach all and unall from shared memory
6. stop
PROGRAM

1. Program for creating processes and attaching it to shared memory.

#include<stdio.h>

#include<stdlib.h>

#include<unistd.h>

#include <sys/types.h>

#include<sys/shm.h>

pid_t pid,;

int *all,*unall,sizeall,sizeunall,shmid;

void creation();

void allocation();

void unallocated();

void menu();

int main()

t
inti;
key t key =9681;
sizeall = sizeof(*all)*3;
sizeunall = sizeof(*all)*20;
shmid = shmget((key_t)2345, 1024, 0666|IPC_CREAT);
all = (int *)shmat(shmid, 0, 0);
unall = (int *)shmat(shmid, 0, 0);
for(i=1; i<=20; i++)

{
if(i <=3)
{
all[i] = 0;
}
unall[i] = 0;
}
menu();
return O;
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}
void menu()
{
int choice;
printf(*\n\nSelect an option : );
printf(*\nl. Create a process and allocate resource");
printf(*\n2. Exit from the program");
printf("\nEnter your choice : ");
scanf("%d",&choice);
if(choice == 1){
creation();
}
else{
shmdt((void *) all);
shmdt((void *) unall);
exit(0);
}
}
void creation()
{
pid = fork();
if(pid > 0)
printf("Process Created with id : %2d",pid);
allocation();
}
void allocation()
L
inti;
for(i=1;i<=3;i++)
{
if(all[i] == 0)
{
all[i] = pid;
printf(*\nProcess attached to sharedmemory and resource %d
allocated™,i);
menu();
break;
}
if(all[3] = 0)
{
unallocated();
}
}
void unallocated()
o
int j;

for(j=0;j<=20;j++)
if(unall[j]==0)
{
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unall[j] = pid;

printf("\nProcess attached to sharedmemory and waiting for r
esource ");

menu();

break;

ks

2. Program for monitoring the status of processes in shared memory.

#include<stdio.h>

#include<stdlib.h>

#include<unistd.h>

#include <sys/types.h>

#include<sys/shm.h>

int shmid,*all,*unall;

void status();

int main()

{
key t key = 2345;
shmid = shmget(key, 50*sizeof(int), IPC_EXCL);
all = shmat(shmid, 0, SHM_RDONLY);
unall = shmat(shmid, 0, SHM_RDONLY);

status();
return O;

}

void status()

{
int choice,i,j;

printf(*\n\n1.Current process in execution™);
printf(*\n2.Process in waiting list");
printf("\n3.Exit");
printf("\nEnter your choice : ");
scanf("%d",&choice);
if(choice == 1){
printf("\nProcess ld\t------ >\tOrder\n\n");
for(i=1;i<=3;i++)

{
¥

status();

printF(C\t%d\t\t—-——->\t%d\n" all[i],i):

}

if(choice == 2){
printf("\nProcess ld\t------ >\tOrder\n\n");
for(j=4;j<=24;j++)

if(unall[j] '=0)
printf("\t%d\t\t------ >\t%d\n",unall[j],j-3);
}
}
status();
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}

if(choice == 3){
shmdt((void *) all);
shmdt((void *) unall);
exit(0);

}

3. Program for termination of processes in shared memory.

#include<stdio.h>

#include<stdlib.h>

#include<unistd.h>

#include <sys/types.h>

#include<sys/shm.h>

int shmid,*all,*unall,i,j;

void terminate();

int main()

{
int shmid;
key t key = 2345;
shmid = shmget(key, 50*sizeof(int), IPC_EXCL);
all = (int *)shmat(shmid, 0, 0);
unall = (int *)shmat(shmid, 0, 0);
terminate();

return O;
}
void terminate()
{
int cho,id:;
printf("\n\n1.Terminate finished process");
printf("\n2.Exit");
printf("\nEnter your choice : ");
scanf("%d",&cho);
if(cho == 1){
id=unall[4];
for(int i=5;i<=24;i++){
unall[i-1]=unall[i];
}
all[1] = id;
for(int j=1;j<=3;j++){
printf("%d\n",all[j]);
}
terminate();
}
if(cho ==2)
shmdt((void *) all);
shmdt((void *) unall);
exit(0);
}
}
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OUTPUT/SAMPLE SCREEN SHOTS

1. Program for creating processes and attaching it to shared memory.

Select an option

1. Cxeate a prxocess and allocate xresouxce

2. Exit £fxom the pxogxzam

Entexr yourxr choice : 1

Process Cxeated with id : 59

Process attached to sharedmemoxy and xesouxce 1 allocated

Select an option :

1. Cxreate a process and allocate resouxce

2. Exit f£frxom the program

Entex youx choice : 1

Process Cxeated with id : 60

Process attached to sharedmemorxry and resourxrce 2 allocated

Select an option :

1. Cxeate a process and allocate resouxce

2. Exit f£fxom the pxogrxam

Entex youx choice : 1

Process Cxeated with id : 61

Process attached to sharedmemoxry and resouxrce 3 allocated

Select an option :

1. Cxeate a process and allocate resouxce

2. Exit £fxom the pxogxzam

Entex youx choice : 1

Process Cxeated with id : 62

Process attached to sharedmemoxy and waiting foxr xresouxce

Select an option

1. Cxeate a prxocess and allocate xresouxce
2. Exit £fxom the program

Entexr youxr choice : 2

2. Program for monitoring the status of processes in shared memory.

1 .Curxrrent process in execution
2._.Pxocess in waiting list
3.Exit

Entex youxr choice

Pxocess Id

59
60
[ §

1 .Cuxrrxrent process in execution
2_Pxocess in waiting list
3.Exit

Entex youx choice 2

Pxocess Id

62

1 .Cuxrxent process in execution
2_Pxocess in waiting list
3.Exit

Entex yourxr choice : 3
~/Course-Pxoject$ l
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3. Program for termination of processes in shared memory.

1.texminate finished process
2.Exit

Entexr your choice : 1

171

169

170

1.texrminate finished process

2.Exit

Entexr your choice : 1
172

169

170

1.texrminate finished process
2.Exit
Enter your choice : I

RESULT :

Program compiled and executed successfully.

REFERENCES :

https://www.qgeeksforgeeks.org/inter-process-communication-ipc/

https://stackoverflow.com/questions/21227270/

https://www.qgeeksforgeeks.org/introduction-of-process-management/

https://www.qgeeksforgeeks.org/ipc-technique-pipes/
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