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I  Explain x Windows basics with examples

The X windows iS a tommon system in  UNiIX -
Lke oparating systems, which Is used for bitmap
displags as a windowing System. This evolved to
be the undeging framework fox QUI envitonments
cumently found in modun-doy ocpaating systems,

"x wWindows "  involugs tonepts Uke ducioing and
moving windows on the display clevice and

i/o device Iinteaackons with puaiphtacds Lke a
mouse oL a keybooaud. Use Inteface 5 not
mandated by “x” though, i is done by individuolt
pLogLams .

x-based enwutonments have a huge vourance in
visual styling and diff eent pLogLoms  will
have iaclicolly different intefaces. Ociginated
in MIT in 1984 as pout of peojet Athena,
the x-paotocol has been  on vasion &, (xu)
since September 1987 K s cuuentty available
free open Souuce unde the MIT Llicense

X is used fox gemote graphical use interface,
and input dewice capabilities. R is axchitectue
inde pendent  and using a netwoik tuminal has
the abilily fo intuad with the display and

ang type of input device.



XUb, the protocol client ULbsouy tositten in C
programming (anguage, ontaining fun ctions
fox intuacking with an X Stve, provides the
basic Supporting frameworks for primitive GUI
envitonments.

Unlike most otha earlia display ptotocols,
x " is speufically wused fo connect t the display
ova network ctonnections tathu than being
ditectly affached t the puiphaod. It featwres

network  fransparenty, the proglams Ltunning on

a tomputer can be implemented on another display
via 0 netwoik with piopu authoyzation .

X-Sewer typicadly piovideS graphical Aesouuces
and 1/0 events flom keybomrd 0% mouse to the
clients, meaning that the saver Luns on the PC
white client uns anywhee in the netwoork
and intaqds with the usus tomputesr
fequest Hhe kendeing of graphicat content
and feceive inputs fiom peatipheials.

XS network is based on X tommand pumitives.
This appiach allows both 2P and 3P operations
by an X clent application which might be
Aunning on diffuent omputa to still be Ffully
acee(aated on the X-savers display



C paogaam application thoat uses xLb +o

biing up a Simple window with a  geeeting :

# include <xi1/Intuinsic.h >
# incdude <X/ StuingPefs.h>
# include <X11/Xaw/Label.hd

int main (int age, chou’ argvll) ¢

Y

XtAppContext  app.context ;
widget fopleve(, hello ;

toplevel = XtVaApplnitralize (
& app- Lontext ,
“XHello ",
nNULL, O,
darge, aagv,
NULL, NULLD;
hello = Xtva Cieate lOidget (
“ Hello 8ix This is Allen’
label toidget CLass
toplevel, NLLL);

J

xtRealize LIidget (toplevel) ;
Xt AppMain Loop (app- tontext);

System’s default wridget Set is being wused
output is a window opened with the message

“Helle Six This is Allen” disp(aged in it



—
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Diffetente between UNIX and LinuX

Linux is a clone of unix, but, even though many

Opuakng Systems
of them got the

wee modelled after Unix, none
populonity of Linux, which is

Cumently Spread over desktops, seavels, smaut phiones

and even Some othea electlc smout devices.

A detailed comparison of Linux vs UNiIX

Linux

Open -Sowuce opdaﬂ‘ng
system and s fiee
to use by eveyone

Mulfiple distiog (ke
Ubuntu, Fedosta,
Redhat, etc...

Used by home user,
developy ox even
stu dents

Found in Saves, C,
Smautphones fo ewen
supeicom puters

Unix
Operating  system only
o be used by its
topyughters i-e closed
Source Softtooue

Few devived 0S8 Gke
IBM  AIX, HP UX and
Sun solow's

Developed mainly
for Servers, marnfiames
and woikstodions

Piim autg ‘n  Setvets
anod woikstations



LinuXx
Any bugs posted by
useas can be Zfechtied
immedu‘aﬂtg by 3ad
pouty dewelopes

Hrgh S"*""‘*"*S, 60-100
vitus Usted so fou

Only +he kunel

Supposts mMmoie
Rle sy stems

Pefault intaface

1S called BASH
(Bouane Again Shell)
but own intufaces
developed by distaos

Gnome and KDE
are ommonly used

Linux is fieely
olist Libuted and
puced distios aue
alSe cheapea Hhan
wind ows

Unix

e

Bugs posted by osas

can only be L1emoved
by ©0S developers

Not as secunne, 85-1320
viaus Usted so fou

Complete 05 package

Supposts (essu
file  systems

Ouginodly  used
Bourne shel and
(@t made
compatible eoith
othewn Guig

Gnome is ommonly
Used

Unix topy4kight
vencloas have alt
the ights to parce
the ©0S and tend 4o
be costly



Linux being an open Sowte Softwooue
poduct , can be developed by people al
axound the world, hence the Shouing
and colaboratton improves the Softiooue
in tams of Qualty, Secuuty , good
Seavice and sometimes even pafectty
taclored for user experience.

This approach also weduces the chances
of hawng glitches 01 bugs and makes
the opuonting System  much moxe
effident and smead( in size and these
have benefitted the Linux ommunity
g Leatly.

Unix was developed by ATLT labs
and cumenHy distiibuted by vorious
commacred  vendots and non - profit
osganizations. Primouy th 1ee
distuibutions aug  1BM A|x, HP UX

and Sun Solonis.

Apple , the tech giant, uSes wLnix to
develop theit initial vasions of

0S8 X . This was latr modified with
multiple #eations and s now shipped
as mac0S along with macbooks and
iMacs



m Bagic Shell tommanods with
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syntax and example

$ who : ‘who' ommand displays all uses
allen Hy? who oue logged into the system

<time > cantently.

$ pwd t Paint  wosking ditectoty displays

/home/allen  the ditectony whith the vse
(8 cumnenty located in the

e system.
$ (s : List ommond shows al the items
Powonloads, available insicle the

PicttLes, etc.

$ echo ‘hello”  :piints the message in tuminad
Hello display

$ touch : command ceatts a new file
“alten Axt " ‘allen.txt” In the Cuuent
working olitectory

$ mkdis . Make digectory Command
“allen” ceates a new foldeyy in the
curent  working  digectory

$ amdix : Removg difecfory command
“allen” gemoves the folde in the
cuent wotking  ditectory only
i its empty



$ od
“allen”

3 cat

8 chmod
- I "aﬂm.'l:rl: "

$ file Downloods
Ditectory

$ soat file

$ (pr allentxt
$ head allen.txt
$ tail oallen.txt

$ cleoar

Change ditectory tommand changes
the dizedory fom cuuent
working folde to the namecl

Moves up one difectory fiom
cLuuent

Display calendar on the tuminal

Change mode wmmand changes
the modes for a Hile +

tw * Pumission o wute
tL ¢ Pumission 1 tead
+x *  Executable +fle

Commaond ALetcuns and
cisplays the file type

Soxts tontents acwoiding
to  ASUI Arules

Jent fos pun‘n‘n3
Prints fiast 10 Gneg
Puints last 10 Unes

Clean up teminod

Blatk ink Jox tomputen output



a) Files and Direclodies

cact
cd

chgtp

chmool

mXd A
mMoA¢€
v

pwd
A

A di L
tail

touch

Displays file contents

Change dlizectory

Change +le gaoup:

Change pumissions

Copy file

Petumine #ile type

Find fles
Regulou Ex pLession secuth
Pisplays fiast fewd lines
Ceates softUnk on old name
List command

Qecdes aew dizectory
Orsplays dota in  paginated fatm
Moves ( Rervames)
Print . amndent working dizectory

Remove (delete)

Dele‘r?_s' diu.cfo,w (on (y i empiy)
PAints (oSt few Lnes

cleate 4 le



b) Compress fles and digectories

cOoMmPpLess Compresses €iles
Qun2ip Helps uncompress Jzipped Files
92ip GNV  altunative tompression Method
uncompLess Heps untompeess Ales
unzip List, test, extract faom 219 aachive
2cat cat a compressed fite
2MmP Compores compressed Hleg
20 ff Compoues Compressed files
2moge | File puusal Fflte Jos

at viewing of compaesSed text

These oue the ommands used 1 moanpulate
files and olizectories .

Explancdion of follerding tommaomnds torth
Syntex and examplesi

) CP

This  commond 15 used for copying fi'les
and i35 wntents 1o ancthey fle nome

Syntox :
cp Hlel.txt fileq.txt



Example:
inux @ alten: ~$ cp -1 /home/da  /home/1/d3

Hue , we will copy the file f1om /home/ clizectv.ay
and pashng tt to ancthar dizectosy /home/1/
and JSename d as d3

This tommand s used to move a

fite A1om one location o anotties —
that Is fo name the path Location
of the Rl

Syntox : |
mv  textl.txt  textR.txt

Exoample:
tnux @ alten: ¥4 mv  /home/d2  /home/1/d3
The File oill be tenamed , but Hhe

oziginad Kle cwoilli not exist at
[home/  ditectory



i) mkdix
Commoand used & moke ditedody

Ssniﬂx .
mkdixa  doldua nome

Example :
~$ mkdia  Alen

Allen dfxe.cfu\\_, il be meode in the
existing dizettody |

iv) AN
tommond  Used to delete (Lemove) fAles
Syntox :
A temp.tet
Example:

~$ tm /Alen/cCat@.txt

Cotd Mg from Allen elfxed-oxg
Wil be Lemoved



v) find

commond fo  Seouch System eind

find o fle
- Syntax
Fnd  fle. twt
Enample : ,
«$ fnd . -name notes.txt

This wilf &nd ol &les in the
System cwhich 8 romed
“notes. txt



W I/lo Handling in Linux

Al ommands we tun essentially procluces
& outputs
- (ommand ZLesult : dota the progLam
IS desn'gned to produce

—> Progrom status and €U0X Messages

File desuiptos numbus oue used fo help the
shel iolentify the file
— Stdin oa O : Connected to keybooud
programs Lead input from this file.
— stdout ox 41: Attached f the scueen,
progroms Send eutput to this file.
—  stoleu o4 R: AHached fo Sueen,
euoLs oue Sent 4o this Fle.

Linux uses Alequest structuues to pass the /o
Lequests to the clevites. All the block dewvices

maintain a Ust of request stauctcues. When
a buffe is o be Leod oa wiitten  the kenel
calls U_Lw-block () toutine and passes it

an oauay of pointus to buffu heads .

That Aoutne in +tun calls make. Lequest ()
Loutine fos each buffer. 16 first tues  buffe
clustuing with the existing buffas in  angy
of the Aequest stiuctuses, present in Hae

device queue.



A sequest Staucture (onsists of a UList of
buffeurs which owe adjacent on the disk. This
ciuS‘I'uing IS quoxmuj onl& for the ives
ompiled n the keanel and not fox (loadable
modules. ¥ clustering is possible, no new Lequest
i Ueated . otherwsisce A4 new Lequest (s taken
from the globat pool of stiuctudes and initralized

wih buffer and is passed to the add. tequests ()
outine .

This toutine applies The elevatos algozithm
using insation soaxt based on the minos
numb@ of the devices and the block numbey
of the buffas. )f the device queue is empty,
kenel cwls the Shategy Loutine i.e. the
2equest -fn () of the oluiver, othetwirse it 19 the
sesponsibility of the duiver fo teinvoke it fiom
inteuupt tontext.

nt
Read fwanite gl

\
» |
|
L U. 2w - block ‘ add_tequest —J"‘ = S
pLocess
L J context
make.- Lequest

To allow accumulation of JLequests in the deuce
queue , 6 plug is used. Aftu auumulation, the
task queue executes the unplug toutine edhich

Aemoves the Plug and calls the Aequest.fn ()
o Seavice the Aequest.




lommon opaafions of 1/o Hanouiha :

)  Reditect Standoud output to file is done
by the tfop command.

3. top -bn 5 >top.log
Use cat Runction to View the (ontents of
top. leg

i) Reditect standoud eumosr to file is done

by the (s tommand.
Q- s -l /toot/ @ >> [s-eurox. log

ii)  Redigect standand output and euod
to one fle can be done by modlifying

He eaulia syntax slightly
€9. (s - foot/ > le-euor.log @¥>41

(
This wa§ used to specify both the file
desctiptoa numbers. The ditect method
can also be applied here

- eq. (8 -L Jroot/ & >> (s - enod. log

iv) Reditet standoud input o a file by
using the cof tommand
63. cat € domaing. Ust

i/o  aedirection allows You tu alter the input/output
Sounce /olestinatton by using < and > opeaators.



T..". Linux Shell or "Teminal

Linux shelt is an intaface that allows
uses to execute ommands and  atilitieg
in He operating cystems telated to Linux

and some vaviants of unix.

Linux vses BASH (Bowne Again Shell) I8 a
command line (anguage intepeetu fox
the GNU opaating system. The contept
is similas fo the windows tommand lne
or  windows powushell, but lLnux shells
oue o lot mose powudud because it also
Punchions as a saipting language as
well as take advantage of the opuating
system benefits with Hs  acadily available

numeauous tools.

Shell can also be desuibed as an envitonment
in which we can Aun our commands, pLogeams
as el as sheld saipts.,

Shell  prompt :

The wmpute, when teady for taking
input, would prompt the user toith the symbol
$. ¥ thic is issued by the shell, it implies
that the usep Can entu the input.



When the shell gives the ptompt, use must
ent the tomniand and hit the ‘enter’ key
to0 let the machine Know it can tead the
enteed statement. B detemines the wwmmand
you want to be exewted by looking ot the

fitst word of the input.

Types of shells:
) Bowne Shel(: $'  will be default prompt

=  Bowne shell (sh)
=  Kotn shell (ksh)
=  Bowne Again Shel (8AsH)
— Posix Shel (sh)

i) C shell: %' will be default prompt
— C shet (csh)
= Tenex /ToPS (tesh)

Caaphical shells pirovide means of mManipulating
programs  bused on luaphicad use intaface by

allowing fos opuations such as opening, moving,
closing and Aesizing windows using peuphaals
ke a mouse.

Usuolly shedls oue intuadive, they accept inputs
and exewte immuit‘od-el.g. Fox exe.wh‘ng a Seues
of wmmonds toutinely, we can wute them in
o file and execute them in shell. These prOgLam
files ouwe called shelf suipts. This prevents the
aepetition of Continuous input tommands ond
avoids waiting time of the usa aften each

command.
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Explain (ommand Piompt basic ommand

in a fext based

lommand prompt is used
UNIX

"ommand Gne" intuface Such as
Linux ox D0S. K is a symbol o1 seies of
chouadters at the beginning of a (ne that
indicates that the system is ready to toke
input from the use. It prompts the use fox

ox

a mmand.,

The tmmand prompt is often preceded by the
curent ditedory of the system e use is
woxking coith.
The default prompt in DOS would be the lLine
C:\ which indicates the usex is woiking
at the oot level of the main C drive.

The defoult ptompt in UNIX would be the lne
~ allen$ whue “alen” is the name of

the cument usu. The +tde (V) indicates
that the cuument directory is Hhe usex's

home foldes.

A user can type tommands in the tommand
prompt such as cd/ which means
change ditectory fo oot folder. The ‘ed”
command allows the usu 1o brocdse Huough
diffuent oizectoties of fles en a haad disk o4

NetoK .



There oue dozens of other Lommands

that a user can type which can be wused

fo Ust, move, delete, topy files, 4un programs,
o pufoam other operations. While “ed”
command is the Same bothh in DOS and UNIX,
many other wommands have ddfuent syntax,

Sinte & wmmand tequires a speafic input,
knowing syntax s vely essential fo use
Cu - command tne intuface

Gui - Guashical User Inteface has teplaced

Clt as the pumary input medium which
ciminates the tequitement of (ecuning
programming Syntax by an avelage use,

but having expaience with CLl would

help In  achieving Speuod and quick opeations
which would be tougher o0& impossible + do
~in  Guaphicad user  Interface.



cmd wmmand

colus
ed
cls
cnd
Colog
docte
olig
echo
Cxit
find
hostname
pause
unas
Shutolown
Sost
Stout
taskkiltl
tasklist
time
ttmeoud

ver
Ww3atm

Desuiption

colls q batch file fiom anothes one

change dlizectory

deonr sQeen

stoaut tommand prompt
change tonsole tloa -
show/set clate

(st dfl?,t:f‘o&g wontent

text  output

Exits mmand prompt

find HleS _

display hostname

pauses exewdtion of baich file
Staats progiam &S another usu
shutdown omputern

Soat sUueen output

stout an own video
taminate paocess

display applications
display/ edit Systerm Htre
wait only tme

set titfe f1om input to prompt
display 0§ vetsion

setting Hme syncduonization



T

Navigating file system, finding files,
working with foldes and text editing

e

PLint wosking drtecfory (pwd)

The tommand prints the cuuent ditectory,
felling wheue you are cumently located in the
filesystem . This wmmand always prints out
Hie absolute filepath fiom the oot deive.

Absolute path is the fulk path from toot
ditectory () and it is best piachice fo use
absolute paths when its used inside suipts.
/usg /bin/lLs

Relative path is Lelative to the cuuent working
ditectory and Can be displayed using dots

./../asz/bin /IS

Change ditectory (ed)

The tommand lets Jou change to  Q
diffeunt ditectory. The default wosking ditectory
I8 #he home ditectosy.

/home / allen

Absolute and felative paths can be betten
understood toith te cd tommand. Similou
fo pud, dots cue used fo Lepresent fLelative

paths fo a pouticulon dizectory.



$cd .. Represents the digectory, one level above
the cunent working oh‘.u’.cfoLy

§ cd /home Absolute path tv home ditectory
§cd / Absolute Paﬁ’) 10 Lloot cl«'xec’ro,(&

When the wosking digectory is deeply nested
inside  the filesystem, the (V) s used fo

immecliately fetuun to the home c?:‘Lecl-oxﬂ.
The (-) has a similau &ncﬁona,h"ry and

the mmand toikes usel fo the previous folder/
wosking directory .

Nane editorR n Linux System is used o
edit files and can be acwessed by the

nano wmmand, in UWnux taminal

—>  esc noamed mody

- ¢ insut mode

- q! exit without S’a‘vivng
- wq! Save and exit

- W Save

cat allen.txt  commoand can be typed in
Linux tuminad 4o  fead and paint the
tontents of o fle. This s the most
tommonly Uskd method but thue oue
other olktenatives n bash suipt.



You can tead a file lLne by Lne from

tommand Une asing the cwode

while 4ead Une; do tommand ; done <'nput.File

Hae, while (oop will teach each Une of the file

and stote the tomtent of the Gne in the

vasiable $Une which will be prLinted lodey .

Using Bash Scaipt we can Constiuct this tode,

# ! /bin/bash

file = ‘allen txt’
(=1

while zead Une; do

echo "Line No. $i: $une’

(= $((i+1))
done < $Hile

fo peint each Une of the file sepantely



[m Ditfuent wmpression and archiving

tools wused in Linux

Compaession :  Way of teduung the size of a

file on. a disk using diffaent algotithms

and mathematical coleulations. Files oue

formatted M  catain ways that make

thetx genaad stauctwae Somewhat predictable,

even if their Gontent vodies, Fuuthamole,

tontent itsell s often sepeated

- lossy tonvusion: Infoamaton lost 4o
diminish  Qualty fox saving Space

- lossless convasion: No doda (oSt

Archiving:  Genually implies backing it up and
Saving it fo a sewue [location, often in a
compressed foamat. Data fom sevas was
often backed up onto tape auchives, tohich
e magnetic tapes used to stoae sequentrod
olata and 10 do that ef"FfCCQnH.g‘ “tor” progLam
was ceated. This helped + addeess and
monipulate many files in the Filesystem with
intadt  pumissions and metadata. # helps b
conveniently - distaibute, store, back up and
manipulate Geoups of ielated Hile.

Most of tompsession and auchive tools can be

opacted via tommand Une intefoace in Gnux,

Shoat tommands Can quickly tompress data frles
fo save Storage space and bandwidth when ent
ova G hetwork,



— gaip:

Gno 2ip is one of the most wmmonly used
compaession methods. This tool plays a major tole
in toeb development, which s based on the deflate
algo uthm. Today, the application piogiam in C
can be used fox extracing and packaging files
in Linux, windows and MacO§

g2ip builds 33,000 bytes data blocks hich
makes it feel obsolete in modan Com pressIon
programs. |

allen @ tinux: ~$ QG2ip ollen/desktop/ test.odt

Fast ompaession process, standoad populen
web seava sofftooue but Ssmall block size
and low tomplLession ACHO

- baip2 :
Loss free and high qually tompiession Files
with 3 layued tompiression Method
>  Bumows Wheela tronsfoamation (100000 bytes)
-  Move -to- front transformation

-  Huffman coding

Loith Hhe help of baip2 Lewver, parkially damaged
ouchives can be atieast extracted and wunpacked.
This along ewith stiong Complession tadtes

benefifted usus but the process was Vey slow,



= pTlaip:
Uses Lempel- 2iv - Moukov Algorithm
(LzMA) which 8 & fuuthe development
on deflate algoaithm. K has passuwosd
protectton and an optionod enuyption
using AE€S-4aSb. Kk has an excellent
Lotio of  ompression and durotion
but vay high systkem Lequizements

- l20p:
lempel - ziv- Obathume  algorithm  which
offued vuy quick LompLession wWith
high poutability but lower C(ompression
Speeds,

- tan Atchives only

tor -cf ouchive.tou test.txt testa. txt

¢

Example



T\T TgPCS of files and file managemeni— in Uinux

How Afle manqgemerﬂ s done
?

n LUnux
—  Teee Lke stwuctues of olitectowres

also calted as foldus

Most opeatfons Oue pedoamed on frles

—  (ommand Uneg Inteiface gives o greater
tontrel dwwing file management aciions

!

7 opuahons on files in lnux:
- Files Usting
Geating files

Displaying file tontents
topying a Frle

Moving o file

Renoming o Tile

Deteting a Tile

!

J 1 1yl

3 Types of files LUnux :

&zgutm Fles: Text, binm&,,.‘mages’c&...
guch files can be cieoted wusing the
touch tommand, being mjou’\g of Fles
in  Linux/unix Systems »

>  Diedowes: Files that Sstte a Ust of

ple names and otwn  infoamation
1elated to those f&les. Refeued fo in

-~

Loimdows a3 foldets .
Vi >  Root ditechoay ot base of system

/home/ —  Usus home olfxeot-oxfj



—>  Speuad files: Represents a ey physi'cad
puiphuot device such as a punty  which
i used fa 1/0 opucitions.

One opuafion on files: Cleatng files

For eating o dile,we an use the touch
wmmand, ¥ will deate and open a
new blank fite if the &lename doesn't
exist . 1®  existing, the oldd file il not
be offected.

Example !

Lnux @ allen - $ touch catd.txt
Grux @ allen: $ (8
catQ- txt

s - %unch‘on/ tommond fog LcS'Hng

alk elements inside a given
oizectory



Diffuent file system in Linux : ' -
Stiuctuued colleciion of files en a disk
oltive oa paxtriion. A genual puipose

omputu system needs to stere dato

Systematicalty 4o access files (ated.

Linux file system contting:

- Root Dt'zedox_j

- A specific  clata stosoge format:

(ext3, EXTY, XFS,eft...)

A poutitton fox  logicad volume
hoving a paxticulon file system

Keanel e e | | .
\ o Stwacfure of
Viguaf File Ssystem |

| . Linux different
4V N |

. fle systems
- EXT3 NPFS VFAT. EXTU

Ny L/

- Houd cscue

> pDiffuent file systems



j\!- Fle - lockins in  Lbinux pmgmmm:'ng

File locking 1s a “mutuold  exdusion mechanism +o
énstwe a file can be tead/wositten by multiple
processes in a Sofe way. This mechanism  Aesti(cts
actess to a file among multiple processes and it
ollows only one process to  access the file in a
Specific fime, thus avording the interceding update
problem. This : also pievents 4eading of the drle
while it is being modified ‘o1 deleted

Most opuating Systems Support Hhe toncept of
Letoxd Lockn‘ng, which means thot individuod
Lecords  within  any given file may be locked,
" theteby inueasing the number of toncuuent
updote piocesses. Patabase maintenance uses
file tocking, whaeby it can sefalize access o

the entite physical #le undelying a database.

Atthough this does ptevent any other piocesses
flom auessing the file, it can be moxe

effiuent  than to individually lock o loage
numbat of iegions in the file by femoving

the ovethead of acquiting and Aeleasing each lock.



Thae awe & dypes of file locking

) Advisoty Locking:
Not an enforted locking fcheme, as
it will work only if the pautitipating processes
e to-opaafing by explcity acquited [(ooks.
Othawise Advisory (ocks will be ignosed if
o process i not awone of locks ot alt.

i) Mandatory Locking:

Moandatory Locking does not &eqm'xe
any (o0-opuation between the poautupating
processes . Onwe a mano(cn‘o&g lock is acivated
on o file, the opuaating System prevents
Othet  paocesses flom teading 0L Loriing the

file.

— AU Llocks Suppoxt blocking and non-
blocking opaations
- Locks ate allowed only on fles and

not oditectories
— locks o auivnoaﬁca((g temoved when

the process exits oa taminates,
— ks gucuanteed thet i a lock is acquited,
the puocess acquiaing the lock is stl alive

These one few of the chonactedsties of
Fle locking.



