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TONT . 1
EXPERIMENT:-1

a. TG IR b 1Y IS DI RITTAT

Installation of Ubuntu with virtual box

b. FafaRed HHiE Hem3eye & IR § dférd THeR] ford

Brief about output of following commands
» man
Is
bc
cat
cmp
cp
date
df
echo
file
mkdir
mv
pwd
ps
rm

rmdir
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TONT . 2
EXPERIMENT:-2

a. FGRIPT TRET- UNIX/LINUX
Directory Structure of UNIX / LINUX

fsl bin etc usr unix dev

mjbmaury sh date who passwd src¢  bin tty00 tty0l

cmd

date.c  who.c

Figure 1 Sample Directory structure in UNIX/ LINUX [M.J. Bach “Design of UNIX O.S. “, PHI Learning]

“/” is root directory

al. FrofaRed RS sk It Ireht &1 diéna faavor fore:
Write about the brief details of following directories and their contents:

/bin

/dev

letc

/home

/lib

/tmp

fusr

a2. forea o FERI@Tel & Uar®d &l T & [T ¢ HHTS BT ST B

Use tree command to visualize hierarchy of directories in Linux.

b. forag 3fiafted o I

Exploring Linux internals



b1. =ftel faT 7T thiesRl/ GRS BT 3w Y 3R 39 MRSl & 3feR & Il &

IR H 3T 3fadiicp ferd
Explore below folders/directories and write your observations about the content inside these
directories

/lib/modules

/lib/modules/<release of Linux version >

/lib/modules/<release of Linux version >/kernel

/lib/modules/<release of Linux version >/kernel/drivers

lusr/src/linux-header< release of Linux version >/drivers

fusr/src/linux/Documentation/

frgferad ugl & IR i

Answer following questions
b2. AiSgd &1 87
What is module?

b3.ko TPISd T §?
What is .ko file?

b4 fou T ameR oI Fenfad & I3UAT sfadi ford 3R TAH TSR & 3MT3TYT Bt
e Y H

Execute below commands and write your observation also explain output of each command
$ modprobe |
$ Ismod
$ cat /proc/cpuinfo
$ cat /proc/meminfo
$ cat /proc/partitions
$ Ispci

_okkk__



TONT . 3
EXPERIMENT:-3

a. fomag (dlemsuy Jures)
LINUX (VIM editor)

al. VIM Turess (N Vi Jures +f 6T SI1aT 8) basie! o & & JHmd

Briefly explain modes of VIM editor (also known as vi editor)
e Insert Mode
e Edit Mode

e Command Mode

a2. VIM JUIG® U AIS T TN &1 oI aTelt e FHiort 3iR Haie! ot S ST
Higd galag B

List out various keys and commands used in each mode of VIM editor with their use.

b. LINUX ¥ %50 TR AR WIia

File Access Permission and ownership in LINUX

bl. BIA RN AT &l S7afyd & & U chmod FHHIS BT AT B T &
R &, e WS 3R AR M|

Explore chmod command for chaigning File Access Permissions; there are two ways,

relative mode and absolute mode.
b2. BIgd &1 WH Fea- & fold chown FHHIS BT 30l B

Explore chown command for chaining owner of the file.

oKk ___



TONT . 4
EXPERIMENT:-4

a. Torioy o Reed SIqsiR ‘¢ Ui &1 ufvad
Introduction to System calls and C programming in LINUX

al. 3Nt (), TS (), 3R WZe () Rey Fid &1 396 §99¢ WHIR 3R Red TR &
fged o=y ford|

Write brief introduction of open ( ), read ( ), and write () system calls with their input

parameters and return types.

a2 AR WR i ey ford oM IuaT SR W a9 fdar Sran § o9 gd fafta
feH BidT BT IUTNT T ATed &

Write brief notes on libraries that are generally used when we want to use different system
calls.

b. C URIH H ReH BId &1 SUANT HAT

Using system calls in C programs

bl. T I3 U GIR! WISd | d13¢ P WS HIUl B4 & il Open( ), Read( ) 3R Write()
RReH ®Id BT ITANT Hb T U ford | T Sexfaed g a1igusik SudiTdhd
T <HNel BIRd &1 >, <75 Bigd &1 AM> R <HI! by oF i d915e HI
TAT>F U H Yc A1 AT | SWRIad HRIFHH & FWeT & GRME 1 arat It
fRufol &1 e | Yoba: ARG fSHT 31T IUWART R qHhd § a1 U & SWR
ST foha o 9ol §

Write a program using open (), read () and write () system calls for copying number of byte

from one file to another file. The program must be interactive and must take input from the
user as <name of existing file>, <name of new file> and <number of byte to be copied>.

Take care of all the conditions that may happen during execution of above program.

Hint: libraries you may use or to be used above programs

#include <sys/types.h> , #include <studio.h>, #include <unistd.h> , #include<stdio.h>, #include<fcntl.h>

_okkk__



TONTH. 5
EXPERIMENT:-5

a. forad o UG dddt Reew oid &1 uRag
Introduction to process related system calls in LINUX

al. BId (), Telagfed (), 3R d¢ () Red $id &1 & 399 WRAfeR 3R e JhR &
1Y Tfare ufe ford |

Write brief introduction of fork ( ), exec ( ), and wait () system calls with their input

parameters and return types.
a2. FeaTe () Ried Sl & fafirs TR0l &1 I Wigd faarur & A1y galag &

List out the different versions of exec () system call with their very brief details.

b. S Uik §H & foTT Bl BT ITANRT HxAT
Using fork to create new process

bl.399C & U & YA Fdl J Yuifes o & oW T T ferd 3R Fork( ) Ried &1d &
Y FAH T H a13cs U S &Y, Jd Ylemsal & 91y 39! dlezat ft fife
DI
Write a program to take integer from user as input and generate same number of child
process with fork () system call, also print their PID along with parent PID.

b2. I UfshaT A1STs Ufehal THI B1F &1 Uditel R I8t 8, I8 UeRid oA & forg v viom
ford|

Write a program to demonstrate that a parent process is waiting for child process to end.



TINT . 6
EXPERIMENT:-6

YA 3R WAPT uuffear ‘¢ 8§ 9 ®re fod | Ui 8 ugd SudiTed! o
T, STTHE qHY, fapie 9ug iR Tryfiedr oY SishH # 3l 3Ye ST 3R e
TP ok 3R I SNd & forg e, Sseget 3R SRS Ui & o foe Teied
# 3 5 T &1 78 ST @S 3RSIR 8) STl gRI 94d df $9Y¢ & =U d
TG St A1 o ) |

Write generic code in C of CPU Scheduling Algorithms, FCFS, SJF, SRTF, RR, non-

Preemptive Priority, and Preemptive Priority. In the program first user will input data in

sequence like, process no., arrival time, burst time, and priority and then select any one of the
algorithm to get TAT, WT and RT for each process and their averages.(If RR is selected by

user then also take time quantum as input).

b. faU T ST & fo SRR TENREH & e ¢’ & = Rgee $ie ford iR fafva
qHY HicH ed! o1 fazawor &3 3R ¢ U ¢, S&g <1 3R 3R ¢ o1 TRifter & forw

THY HicH BT SYIH Hed Ul Y|

Write generic simulation code in C for RR algorithm for given data and perform the analysis
of different time quantum values and find out the optimal value of time quantum for the
parameter like, TAT, WT, and RT.

Process | Arrival Time | Burst Time
P1 0 10

P2 1 4

P3 3 6

P4 4 7

PS5 5 2

oKk k___



TNT . 7
EXPERIMENT:-7

a. SEERIT BISad HAR B B B & oY T 'C’ T ford | 3 HaR a1, ugant
HIR T 3R3IR2, T HAR | RAR4 3R R FdAR H THHTHETH | Th Sy g8l
SN fS e STIR YD HaR B WUy Ty fear wmg| iy 9907 & o9 wdRl &
fquTfora faran a1 §, URel HAR & o 8 THY HicH, T HAR & (AT 16 THT Hicd
3R T FaR & AW 32 THY HicH | (GRGTT IR $I [ ot HISTYROT BT
SUTNT B B0 7, Frad derdet fawpie Ty, Ay fowpie Ivy safe S &
& §) U1 HIs S & o - 3T T Se1 | faaR &3

Write a C program to simulate multilevel feedback queue. Create 3 queues, with RR2 in first

queue, with RR4, in second queue and FCFS in third queue. Create one CPU clock according
to which CPU time is given to each queue. CPU time is divided among three queues, 8 time
quantum for first queue, 16 time quantum for second queue and 32 time quantum for third
queue. (Implement is simulation by using concept of link list of structure, having several

fields like PID, Burst time, Remaining Burst time, etc.) Consider below data to check your

code:
Process No. Burst time
P1 4
P2 2
P3 6
P4 15

310 A Tehd ¢ o RIGARH &1 w31 & Tt ufshant ugell Har & g | U fshar &
fore e, 3R iR St 1 He 3R IR Red &1 391 3id 7 +ft fife 3|

You may consider all processes are in first queue in the beginning of simulation. Also print

value of TAT, RT and WT for each process and their average values of entire system.

_kkk___
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TONT . 8
EXPERIMENT:-8

a. U9 ¥ defdq oy wars
Process Related Linux commands

al. T agH "bg" 3R "fg" HHTS P IUUNT BT TaRH B
Demonstrate the use of “bg” and “fg” command in Linux.

a2. for e & "top” dHTS & Ut &1 BT 3T B
Explore all fields of “top” command in Linux

a3. foF e | "nice” HHTS & IUTNT BT UG B
Demonstrate the use of “nice” command in Linux

a4, foraad "nohup” HHIS & IUTNT BT UG B

Demonstrate the use of “nohup” command in Linux

b. T AURY Aafdd for e waie
Main Memory Related Linux commands
b1. 3 Ried (FRFeRT) H U &1 3MHR S BT aiidh] gdid|
Describe a way to find out the page size in your system (Linux).
b2. o a T "free" ®HIS & 3M3cYe H TH Wits HT 3T H1 |
Explore all fields in the output of “free” command in Linux.
b3. proc/meminfoaﬁ It o1 quid B
Describe the content of /proc/meminfo

b4 oM H "vmstat" HHIS & JH & BT AT HY

Explore all fields of “vmstat” command in Linux

11



TINT . 9
EXPERIMENT:-9

a. dIfdh® Ud (Ia1evul & g, 215 faew) &1 Hifds ud (@areru & fag, 212 faew) ¥ srare
T & U T T ford | 9% g, U SIaR (IaTeR0T & oy, 27 faew) [ &, iR e
TAT UF dlferent 941 SR Uil ! 3gsid ©0 9 W | $S TRfSS dlidh® Ud I0d B
3R 3% gy drferet # ufafdal & SruR Hifdd ud R AU &2 | UF arferdT wfafdat & amy,
3M3eye & ®U H YU 3R T8I a1 Ul § I 7Y fhu U Hifds ud & A1y difdhd
g flie &

Write a program to translate a logical address (for example, 215 bits) to a physical address (for

example, 212 bits). For this, fix the page size (for example, 27 bits), then create a sample page
table and fill entries manually. Generate some random logical addresses and map them to
physical addresses as per the entries in the page table. Print the logical address with their mapped

physical address both in integer and binary form as output, along with page table entries.

b. ORSHT AT & BT B, SUANHAT ¥ $TY¢ & U H Ulcharat & I=m 3R 31
MHR & 3R TIYC & U H I BT MHR R 0 AR W} & 3F yde ufear §
grefesd SrhH U difdd Udl &1 Uil IRE H1 3R T & qud Yl & 3JAR 3= T A
3frdfed ® | U IR IF Tt A Oolf ¥ 1S §) 9T, af UIUTH &) A 3R UAH Ufehar &
Ul 29 &1 FRUfT, A e 3R 390 A1 fHT 7T g e 3R Ot R & 1y fife o3|
P AT, 3MUP! $S WG 3R TR §H BT TERd § ol Ul ¢ad, b1 U &
1Y A B T Gall, Toh A Telldbey, 3 |

Implement Paging Scheme, take number of process with their size as input from user, also take

size of RAM and page size as input. Now randomly start generation of logical address in random
sequence from each process and allocate them free frames as per the free list of frames. Once all
the frames are loaded with pages, stop the program and print the status of page tables of each
process and also print frame numbers along with their process number and page number loaded
in it.

For this you need to create some structures and function like page table, list of frames with their

status, frame allocator, etc.



TN . 10
EXPERIMENT:-10

a. FAf¥a faueH @i &t f&3h A 8): 39 a9 R faR e Iuaisdl I
$19C o & UH sdlldh (AT, BHRY fquTe) o Ier o -
Implement the memory placement schemes with the fixed and variable partitioning methods
as per the following:-
Fixed Partitioning (Degree of multiprogramming is fixed): Take the number of blocks (or,
memory partitions) as input from user by considering both these —
A. JHH sl HIHR
Equal block sizes
B. 3 [P HTHR
Unequal block sizes

gfhanall &1 3% MHR & 1Y ITARTHA § §99¢ & &9 & H ferar Irar g1 e,
@ gt ARt i B Fel & ¥U & URY ST AR R, "hfthe” &R
"Sfthe” WIDI DI AR Hb, Ulcharsli b1 AURT sclles H JHIISTT $X 13U T
&1 FUraferd ufdars & forg AUkt soiiep Rufd fiic w3+t =1faul S8 sidmar, Ul
i & "IAHARS fads & AT & qrY-Try SRIfadsT @fe @1 ) iR "Fd
iR faeeT &1 T & fod U et ufdhan ford |

The processes are also taken as input from the user with their sizes. Now, the program should
initialize all the memory block as empty. And then by applying the “First Fit” and “Best Fit”
methods, accommodate the processes in the memory blocks. Your program should print the
memory blocks status with accommodated processes. Also write the separate procedure to

calculate the “Internal Fragmentation” of each block along with the computation of “External
Fragmentation” (if there exist) and the “Total Internal Fragmentation”.

Example: CASE -1
Size of Main Memory = 1024 KB
Total Number of Blocks: 4
Equal Size Blocks — {256 KB, 256 KB, 256 KB, 256 KB}
Processes Size — {100 KB, 150 KB, 200 KB, 250 KB}

Example: CASE -2
Size of Main Memory = 1024 KB
Total Number of Blocks: 4
Unequal Size Blocks — {128 KB, 128 KB, 256 KB, 512 KB}
Processes Size — {100 KB, 150 KB, 200 KB, 250 KB}

*k*k
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TR . 11
EXPERIMENT:-11

& TR URGc- faure fafdt & ar #ERT wade aiost &1 eritad
DY -
IRac= fauTer @eciumniET &1 {3l uikad-a 8): AUR! sl &1 374c & 98 IR &
¥e & U H d @1, Thd JURT [qusr) | gfsharsit &1 396 STHR & i SudiTedl 4
9 & =u H of feram ofrar B1 3fE, U &Y AR sclleh Bl Wiell & =Y H YRY HRAT
TRYI 3R R g e fafy &1 ar] wp, ufsharst & AR sl # U™ B
T R SMERIT gemsi R @R &R, 3Mudb UMW & YA Uihal gRI 3T JaRt
AR R Iudy AURI BT I (Ufd &1 fife = afe | o faee &1 70T & forg
Toh el Ufehan 4t ferd |
Implement the memory placement schemes with the variable partitioning methods as per the
following:-
Variable Partitioning (Degree of multiprogramming is Variable): Take the memory block as
large size hole in the input (or, single memory partition). The processes are also taken as input
from the user with their sizes. Now, the program should initialize the memory block as empty.
And then by applying the “Worst Fit” method, accommodate the processes in the memory
blocks. By considering the timely ordered events, your program should print the memory size
occupied by each process and the current status of available memory. Also write a separate
procedure to calculate “External Fragmentation”.

Example: CASE -1

Size of Main Memory = 1024 KB

Total Number of Blocks: 1

Time Events — All processes are arrived at same time T.

T (Process Arrival): P1 (100 KB), P2 (200 KB), P3 (300 KB), P4 (300 KB), P5 (300 KB)

Example: CASE —2

Size of Main Memory = 1024 KB

Total Number of Blocks: 1

Time Events — The process arrivals are different.
T1 (Process Arrived): P1 (100 KB)
T2 (Process Arrived): P2 (100 KB)
T3 (Process Arrived): P3 (200 KB)
T4 (Process Leaves): P2 (100 KB)
T5 (Process Arrival): P4 (200 KB)
T6 (Process Arrival): P5 (200 KB)
T7 (Process Leaves): P4 (200 KB)
T8 (Process Arrival): P6 (300 KB)



TN =, 12
EXPERIMENT:-12

a. - Sfcafad sriférd et Aemsll &1 dax TRIY ¥ g9 & T ddR & TENRGH &1
3N B & T T Wi ford, o1gt M = Ufehansfi &t Tem 3R N = I1eH UhR1
DI T=T| "I TS TR 3R "IR&T TENRYA" & 1T SeT-3renT Ufohany
AN DR | 3D TR DI Sl IRATS & U 3Ha=dges drahiicie 3Yc A O 918y,
3R I8 Riew o1 33eye RUfd &1 QRiga Ry a1 "sRféa Rufa & w0 & Ia=
FA B ST B

Write a program to simulate the Banker’s Algorithm for deadlock avoidance by taking the

requisite data structures mentioned below, where M = no. of processes and N = no. of
resource types. Implement the separate procedures for the “Resource Allocation
Algorithm” and the “Safety Algorithm”. Your program must take the instantial input values
required for the data structures, and it is expected to produce the output state of the system as
either “Safe State” or “Unsafe State”.

e Total Available Resources Matrix: [TOTAL];xn

e Maximum Allocation Matrix / Claim Matrix:[MAXIMUM |y «n

e Allocated Matrix / Current Allocation Matrix:[CURRENT | yxn

e Need Matrix:[NEED]yxy = [MAXIMUM] sy — [CURRENT ] yysn

e Currently Available Resources Matrix: [AVAILABLE]y

b. QURIE ARG Jod 1o gawr "Fafdr-SuHiear 81 3 S te fAf¥d smeR &1 s
TS R § (@ & 0 § IuGT fpar ot §) IFRATar SeT Sad &R Iahdl § 3R 39
IHR T 3G IOl g ISTHTT BT TR F T BT ITHNT HRAT 98T (U 7T § Uh) |
gfe TR HRT g3 & ot FRHTaT Se el 7@ b ©, 3R SR Wiell B W IuHie e
BT IUUNT g1 B Tohdl g1 "FHa-SuHiadr” TS HT B0 HL Fidh DI
fsITe 3R 3¥eye 39 UHR Bh:

The well-known classical synchronization problem is “Producer — Consumer”. They both

share a fixed-size buffer (used as a queue). The producer can generate the data and keep it in
15



the buffer. The consumer is supposed to consume the data from the buffer (one at a time).
Producer cannot place the data if the buffer is full, and Consumer cannot consume the data
when the buffer is empty. Simulate the “Producer — Consumer” problem as your execution

and output will be as follows:

1.Producer
2.Consumer

3.Exit

Enter your choice:
Buffer is empty!!
Enter your cholce:

Producer produces
Enter your cholce:

Producer produces
Enter your choice:

Producer produces
Enter your cholce:

Consumer consumes
Enter your cholice:l

Producer produces
Enter your cholce:

Consuner consunes
Enter your cholce:2

Consuner consunes
Enter your cholce:

Consuner consumes iten
Enter your chofice:2
Buffer s empty!!

Iln .

16



TONT . 13
EXPERIMENT:-13

a. YHTGR BT ST Th WU ford S 21T § {5 SHHR &1 Iud I & Ufihang Th
W DI HY AR PR THaT ¢| TSR JADHR (TRIYRS FETHIV YT A & oY) $iR
BT JABR Wfsharsl & g RivAReRA & oY) BT SHHU IR & T Iuasy
TRATET B BT & YR TR WA 3G16R0T §HI¢|
Implementation of Semaphore: Write a program that demonstrates how the two processes can
share a variable using Semaphore. Create independent instances on the basis of number of
available resources to simulate the Binary Semaphore (to achieve the mutual exclusion) and
Counting Semaphore (for the synchronization among the processes).

b. THTYF 3T I (IRTSH) AN HY: FEfREd 37de YRUNSH &1 ddh Ried &t RUfd &1
UfafAfeicd B & [T SRTSH BT HIHRT HY:
Implement the Resource Allocation Graph (RAG): Simulate the RAG to represent the state of
the system by taking the following input assumptions:

o Tfcharsfi & T (PL, ......... , Pm)

Number of processes (P1, .......... , Pm)

o THd IaIERUI UHR & G &I GBI (R, .......... , Rn)
Number of single instance type resources (R1, .......... , Rn)

o UAD Ul & forT Srrdfed Taresl &t W= (SMRHE TS Dl HIHRUT HRA b
fer

Number of resources allocated to each process (to simulate the assignment edge)

o TS Ulpar gr1 ot ff erRy fbU o 3@ JeEl @t g (R fBAR @1
3BV H & o)

Number of resources, still requesting by each process (to simulate the requesting
edge)
TfeRTY &1 G190 & T RAG & 956 &1 Udl @I & fort U 31enT Ufehan ford | 3R afg ®i

I Tl §, dl 3Mud WU & Ren &1 fRUfd &) iRy god & ¥4 & em3eyge oAl
EIRY

Write a separate procedure to detect the cycle in RAG to declare for the deadlock. And if there is
no cycle, then your program should output the state of the system as deadlock free.

1/
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