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PART-A
@0') What is +he main puspose of an oPefra.Ptna

S‘da*(em'?
-O?owiinoo Stdsb.m act as an inteface bebween ~the
’ wsese  and  Hascdwaste.

— 05 ock o,sasﬂs\'em Sefjtwaste .
- Suds\'em Softwade 15 no%kincb bubt  which

Monaqes -he hosidwaste « Tn ordes 4o cemmunicale
UJ:LH]\ Q,U —W’\e_ J&ﬁnﬁs e quu_lrg ohe 595%030—91(’.

Kot s O?Cxa\.—inca Slds,i‘(am.

o) Dtlﬁ’me oL g‘ds\—m coll.
- 6&05&1\0 call wl act as an \nfealjac/e blthbﬁcr)

USes a\)pucaﬁoﬂ and Kesnel.

- SQﬂsYém Call pstovide Sesvices AFP"“J{th

—+o o0s —[Bnewah A?I(APPQC“&V” ﬂ:}—-s';]s*em
(Creation)

call
P&‘lOﬁ'chN\m_\nﬂ ‘mh’—*’tbﬂf_e) when m user Spacta

he potocess g being executed. el

6?& Celea
(execubion)

Ty ko slequired any stesowice
dhen a pstocess create o %ndsﬁrnﬁ

call and send =0 —fpe Kerin e,




C) What i5 tonosceund tme in cpu Sc—Heduﬁj.na?

“fwinasteund Time o the total ameunt of ‘time

- daken by A psoCess fuom dhe moment ik enters

"H'\& &ﬁad*d Qutue un kel it Cﬁ’W\P‘E‘:ﬂS ke e‘teo..hor)

Tuwstnastound Time - COW\?\Q{lm\ Time - Avvival Time

d) List oany  two Cenduidions Hegquirved +ov o
- deadlock o 0cCus’

A) Matual Execitien

L means o P>toCess can wse ene PeSoOWHCce al-
alkime

e Slemoaining  all ACSounces W nen

Shosable mtthod | statke.
' 2) Meld and wail

| A toocess o he\dmﬂ Some
=km anethes Hesousices but

50/0»14'&4’ by othes

Hesowice and Wa‘luna
those sesowtices are
because of held §
N e Sy skem.

‘)roceSses
;uucu& the deadlock m(ltd OCCcusy

3) Non preem ?tum

In has Cp0 > Cannoh S{-OP the ’f’ﬂttuﬁm Gb‘
Pswwce ss . A pstocess cannpk

Aelease Jdhe Sesowice
ankt! (ts c,r-eaﬂon-

J‘I) Civguja% wail
A set ot ptOCess leads o be deadlock

Cern&&w—r) becawte —qud ase uoa,CL'{na -bmr the Mtespyre

which oaste otcupled bld Seme other patocCess he
!tnl—'he P:ﬁotcss wel haPpﬁn N CQMCquL woqd




1 P —
¢) pedine Cotilical sectien 9 t
i"C,'ﬂ\:iuﬂil Secﬂm e ?O—H{' 0[; ?:‘Hoalam urhere

the ehasted  sle sousices oste  acce ssed fotj Vostiable |
| Psloce sseg .

— Heve Nasnilous PHocess one r\oth'mta but
coosp evalive pstocess,

) What g (nTevrPToc_ess Commun ccatson 9
A pHoCess can coovdinate and Inbchk wi#;‘é

with  anolhes psiocess usinca oo method called
jnre?r?mt‘.ess Commun | catten- ;

| 'ﬁ\em OHe —'rwo hﬂ‘)ﬁs

N T ndﬁ?e,ndtnk— Poocess

2) Coopesalive Pocess
C‘ﬂ)De,-b'me. Pacd'mca ond Stcafhen{:&ﬁtm?

Paqging: Tt is o nen - Centiquous Hechnique where
dhe psiocess 19 dwided inbo No - of pa.HH'tio‘ng_
Those  pasdilions  oste called Pages. Tn +his melhad
lw*\{,nt\;-&‘a’ “dhe  free Space 1  avatlable At tha b
place 4be pstocess g caolnfa +o allocate memocw.

| Se,%mu\\:&{j.oﬂl Tt & anothex tLdPe Qt Non Conﬁgl‘ous

m{mo-ﬂd maragement “technique. T4 s o method in
uwshich —he pHoless s divided ‘\nto  Sowme Pasts
4 Rose pastte oote called e.ecd ments.




h) What is demand paging

Demond PCL%"‘“% 'S a M emoTy managemfn':
technique in  ushich pages o o pilocess are
loaoded inko main MmeMOosy S'f\l.Ld when H\&d

Ote  sHequived ov execubien.
I Aollows load en demand' CODCCP*L.

) What is o d'ncc‘cowa' obucture 9
A d'uec{-omd Structure 19 dhe wagy  on OPtTa[_éna
5ud§rtm Omaanu_es oand manages .{Y‘&es BN Stb’*qgc

devices: T4 de{;ﬁnﬁs how divectories and Sub -~

wectomies ose '
di Quanged So Usexc can Stove , acte

Stonch « and manaqe Siles -ehbldtnkty.

) Deftre ‘v&& fHo&eoﬁr—m?

nle Fg{okcﬁon 19 -the mechantom wied BU an

Opesmkned Sqstem 4o cenlsl meo«Ofe}L acless
40 -\Sile and Yo gw«o‘rec‘f tHhem 6rm Othdenfa.(Z'
Os inYentional dachJe ;




PART-B

@ Eaplain the  vastious Gjtes o syskem calls
ond -thes purtposes in oPe.Taana System.
= System call wll ack as  an intecface  between
CUsee  applications  and  keanel.

: APPLLCDiLoﬂ —%’

= Sud'iﬂtem ¢ all

‘ Kesinel ‘] C Ccxeotoon)

WS eg :,Fa Le -

Ketyn ¢l SP(](C.-

[I | ._J C&'tttuﬁim )

—> Stﬂs\zm call  psiovides Semvices o the 0¢ “(P\bugk
A?I Q«AP?QCQ’CLM P_Hocdrrqmminca ‘LnEHﬁﬂCc)wf\fn “the

'{’.ﬂuccss XS bdntﬂ txecuked . Ib
Hesouwnces dhen Al

Send 4o e Kex

it s Hequived any
boiotess Creale a System  call and
nel.

- G\tﬂﬁf&% ' Memory 15 divided

inkto  yger Space
and  Kevnel space.

Userc space (Cvca{"um1
oJ“ sc)

Kevnel spuce (execation
o Sc)

= AW Ahe sysem  callc oste executed infemel space




M

and Created in User space.
< Wheneves 5 Kewnel space erecute -the S\-dshzm call
enbte itk 15 executed Hhe contve] wlll be back o

“he  usesc s-,?qce because ‘he PHOCGSS f:xac,u:ﬁeq
Cwll) be  in ysew space.,

- SLds*?_m calls aste e'nl.nzj +he ﬁhh’kd POl'n{- +o Jhe
. Kewnel space.

= Based on dhe psionly dhe system Calls, wlll be
EthwH’_d and Stoved

TLMe.s 910 Std Stem  coll
Theve. osie A tLchf, eh S(.dskm call
) P0tess  Centiel &dskm cajl

2) file man age ment S(ds\-em cal)

in he S\ds\tm Call table.

) Device mar\aatmen‘c des\:ﬁm Call
?

M) Inkormalien matntanance system call
| S) Cemmunicabion Stds\‘ﬁm call .

I\-Pot,ocass cenre] Scdsfe:m call

T4 1y main[l.d Tespon Sible oy proCess  mManageMenf
E'aLch\)\e,,CacaH&n ef process

Yermination of proces,
desounce alloc ation

Of process.

2. File Manaxaemenk Stdsi?m call.
These ase Mes?onsiblc dov  JSile mampui'\h‘m

tike cb'de Creatten ,1ea0un<a amn‘\ﬂna and do&ma

o %‘de,

5 Device ~Mana_a&mtn{‘ S<dsl‘ern call

These S&ﬂgkm Calls ase Hegponsible 4o device




(“__ﬁk?;j.;fi-wn ulﬁc Cvtahﬂ‘a the data 4o bulfer and

'dtauﬁmca “he  data  Hrem  bupler.
’Jﬂ-lntwmaﬁﬁn Modntanance system  Call

These Stﬂaﬁm calls are &teSPOnS'\bl& S0
{ntorma,&efn bﬁiﬂ(a shasted b elween -the PTOCcfg.
S. Cemmuni codien Scds’t”e,m call

These %Ld&\:crn Calle  ose Hespon Sible fov Tpc.

Source ( S , >! Destinafion
L $ile f & {ile
Acquire Topuk 4llename
write Pimpt to soreen } 1[‘9 S13C
ACLept Inpuk

ACquire oulbput ﬁ\tnamc

write  prompk 4o Screen| Ofp |
Alcept Tp

Qpen Input  wile ,

5 the  Sile doewnot e~k Abork |
create ofp Rle

Loop 0 the fde ek s Abogt |
uet! fFeod Read {rond :T[?;J‘si[e |
s wake ofp rile
cloce ofp file
Wiite C—m?\ﬁt@n Message o
teiminate hmmdﬂld.




Sﬁaéte,m colls ollow uses PHOQYAMS 4o siequest Sexvites
frem “he oPe-scr\:(hca Sﬂ&\?_m -Theis maln pwt?os& 1S o

1
[
i

i'?_ngide Safe corimlled aCcese Yo O stesources Such ag
Atles , dlevices » memory and. protesses, They ack as an

:\n\?)t%aw— bebiveen uUser mode and kernel made,

| U\ﬂbu'\% dosks ke e\;i(e o\:f,mﬁms ,process Cwajﬁﬁn,

 device Tla, Mﬁmm‘d Mm\aatmankxand CﬂmmuMCﬁﬁm
between pr0Cesses,

@D'!SUULSS —he Cemvone_n*:e and StHvices n}b ar
O?Muﬂ‘(’j Stds’ﬁzm alth  suibable exounplﬂ.

An Opesiat s‘ds\lm s o guﬁsTf_rn Sojtweste +that
Mmaﬁb hostdw e Hesourtes anad ?Movidas ecsentof |
Services Yo (sers and application potograms, Ths  funchions
e %mm\aed inko Cemponents and Sesulces, |
Cemponents  of oPcw.Jc{ncd Stdsﬁ,m'_(inhnmﬂ parts o} 0)
1) Kewmel

7 The core paat of os

.~ Handleg C?\) scheduﬁima ,mtmorv manacdfmch‘r device
Contrs)

 Runs n keinel wlth 4ull access 4o hondwaste

= process Nanag ement

creales | sChedules | and Terminale g PO Cesse. i

- Hancuae.s C pu skahth? » Content g,u,{&k{n? , and hihf%v-é

Potocess  comm ant cofien . J

B)Wemmd Har\aﬂtmenl' '

= TTstacks  welth \Dasdks ofy Memonj ae In We |
—  Allocates and deallocales me m oy




—

. — Supports Pa;d(nca ) Se.carntn{—a‘cém yand vittudd Htmcmj.
| 'L') Fi{e Skds\”f_m Hanaatmtnk
| ~ Organizes data in Hiles and directones

7 poudes sqstem calls: Create delele copen. Slead wile

— Madn baing diveckory shiuckures and free space List.

) To Scdf(em Ho,r\aﬂc;mtnt

. — Cenbel and Manages all inputfoukput devices.
— Uses device drivers 4o Communicate wlh hasdvare

— Encures Smooth data 'ham_sbu between devices and
Cbu
'6) SdCondo&ud g%ora_cde Hdhdaﬁfhtn("
]: — Hanages hastd Aisk and SSps

| — Hainkain F1E¢5Fa(c disk and disk Sd\ddv&iﬂ‘j-
;:!) Secunily and poteteclion component

|7 fotovides potatection Cudar\is\— unauthenwed access,
-7 VEes pagswords Lot ssieng LACLs ebe -

® &dshm call dnterface

— AcCk o2 a b‘hdﬂf’_ bet—uem vser
| Keinel.

Pﬂoca yami and O<

= AMlow¢ Qﬂ)uo’&w’hb ~+o SAequest 0F Sexv)ce Sﬂb{
60‘1\1\0&5 e‘b o‘:e_-rodctn% .Skds\?,m CJDau.hft«eg obberwpbﬂ

0S <Services ase dass\\jleol mbo  Utes and S(ﬂshm
Sexvices

A uUser Sesvices

- 4) Uses Tolegace




|

Potovides an \hhf{acﬁ “jor  Vlers 4o inYeract with "H’)(’_!

C,e‘my‘)ﬁ?zr- :
Types é\\)l(@\m‘;h‘\cal uter Tnteface)

CLL ( cemmand Line In{?rb"tcf)
Eof_o.mp\e: Windowe deleJroF, Linux Texminaf.

2) tile Manaadtm ent

MAlow:s vievs o

- Create open HAead) wike ,C(c‘t['e e{;&[e

" oiganiee data in directones

- Hauiln bain a%m‘bwbs Uke cice ,t:”,t loQo&m
S 3 5“”“‘@ & dowment in "Documents’ Helder.
2) afo O?ﬁ’fai;;—aﬂs

P\.‘ﬂOC()'TCLmQ CCU\PLO% access F}d—"tol,ujane, dl‘rfc«[—Ld

SCreen

k) P—Slocfijm Ex ecudion
L oads oL ()d—iOﬁ'ram inko Mt:m@-nj and Sung 13

Hand les: |
F_Mocawam Ioacﬁinﬂ » Exeodion | £mor ‘Hﬂr\ouih?

&mm?lc‘. O\)e.r\(nca o bsowser

5) CommuncCallien
Sw\ﬂpoft‘s dalta ffxd\ar\cdc ﬁcfjvtcr) Pﬂ(w Via!

= Ppiyss

- Sharc& "'\’Ul\oﬂd vHC§£ﬂCjﬂ quet_(e;

txample: chat  applicaliiens u.c‘mcﬂ back qround  proCesses -fhat

cemmunicate with each ofher

W] FH’OVId&& SL&st—ﬂm calls 4o T[0! vyead (), Uor'l'"eC) -
Eacample: featcﬂimﬂ :Ir\‘m\' hrom Ktud boand ;u_?rih}\ﬂ Yo

lo -




_ e ———

0% SLdee_m Sesvices
AD Resowce Al\OCG-[im

— Miocales Hecources
T Ehluve Haiv Usage and  avoids Cmbhct—s

Example: cpo scheduling  gelects pexk [protess toaun.
2) Accoun Hr\ca
Kce_Pg Records of CpU Usagqe > Tlo ysage I
~ Used for E;lll'mca Std&rﬁm anat?’.m
Example: Task Manaqes ysaqe  stabisHeg
s) Secaily and ?Mimud
:Pn\"tci’s Aafta and &lésl“tm J{\l‘&cafﬁtj
TNsUres emhd
CRBORE | B nomal uUser cannot  defete &(ﬂﬂ‘fm -{jje
D Lingx
H) Evvor belecbion

oS C,or\_g'bqnﬂxd c hecks {01 exrvor

Emm?‘ﬁ’ “Disk Head ‘C’ITOY"?”A(_CCSJ \[‘\o\a\{iqu

@Cempme and Contrast preemptive and N o
'PTLe.mpJCive, SCF)tdu.»QJ;hﬂa aicao*rilrf\ms.

OULH\orn'ted Uity Can adcless; Jeourles |

L
|
[
|

|
|

Pueemptve Scheduling Non -preempfive  scheduling

1

4.CpY 16 taken away akmcibhj A.Ccpu  cannot he —takew
b"fﬁ’m &u.lrm'mfﬂ PHocess. awwj; pHoCess HAUn an bl

CemP\{Eum O 3[0 :




B Mote  overhead dauce 1o

N Beler < yiled —tor modemn

2 P_HOVEC(ES befle s Hesponse

|4 More suitable for interach

2. Bosed  on Pﬂios'\k«j 0¥

Hme <lice.

tme.
and ‘S-tf.al - Hmc gki d‘tms-

Context Swt\-dxlr\ca-

L. con COugce slace

Coendibion o tf nat handled
c:owec:khd.

3. ‘IM\)&\OVC_C CPU ‘U\-_—I{Ut,nl::}f"
and e sponsivenese

& Re_qujte.s C,emF\ex hardure
Uke

A+ skosvatien 1S more umﬂ

0 - Sd\cdu.q.ima & Wore

Complex in {m\o\emtn-’ru't(on

0s.

S . B&Seﬂl on CU-U\.\lV(LQ and |
bwtisk time withoukt
mJtﬂ-uuLPth

-7 Responce Hme may he
hicﬂh +or loncz] Jobs.

Mo Swibable for bakeh
s%s&m.

5- Litle 40 no context -

&ui&.kincd oveibead.

6. No vace cendilion

Cauwse d b«.‘ —b'offcztof
preem plromn.

»:I'CPO o lizaion ma be

low  4ov mied workloads. |

€ Nasdwase slequirement {
\< gt‘mgle 5 NO H“mer
l'h\"ewu.{)u\‘ heeded,
A Lese  sbasvadon becausd,

Poto cesces Ainish once Hhey
caf,b Cpo.

0 Sche dulling 15 <imple
—+o '\m‘)\emtnk_. |
V. Qsed in v Sl'm‘)lf, 0¢

Qr

ED' + Lowex avevaqe wcuﬁl.ma

Hme  or short psioce sce;

o\der SLd ¢tem .

i"‘ : Avemﬂe unalanj Hme

.makd be Mcdhta {(5 alonﬂ
( ?TDCe&'J AANVES =§—‘(13L—A." 1

===



e \
13- Faimess imPfOVes when

B. fairness may Sulker b
Mme quaantum is Wsed. 1 b

J_ef\ca jobs blocl shork
Jobg.

L. Wﬁéﬁ‘nef Oveshead of- s \ess overhead in
Moxn{—umnﬁ Mmdtd quede main\rﬂif\imn quedes,
| wibh potiovilies .

(B Explain 4he Conditions 4hat lead o deadlock
ond decsctibe the Hesousice- aﬂouﬁa—n cavraph

Method =fov delection?
Tn o\:amﬁnca sqstem  peadlock 1S a stuabion where |

Seb oYy potocess 15 blocked because ofy cach
Processes 1S he\dinca o Sesousce and waik For
another Slecowrce which aste acquired by anothes
Paroce ss. - |
There. aste X Pt condilions —or deadlock. !
A) tabtuad  exe cudion |

Tt Meanc 0 bAOCess Can wAre one HHespurce at

|

o time Ve &cmﬁln'mca all &ecources in nen S-hﬂ'“?'folelj
wmethod [ clatic .

Ef:ulm?\e » Ascume  that we asie Shaﬁnta ‘he
Psiinter 4or 4wo proCe Ssec prspr ~then b wlld
awve Hhe wrﬂnca Hesulk. So , we have —to share
Me Heouice abt ene -Hme.




Q) ttetd and waik
considey Htwo potocese  Propa Where . will hold
Ry R and wadk +os Rz which 48 holded btd P

Poocess es.

M
&) ®

1 A pioCes s \S \neld(nﬂ seme Hesources and walﬁnﬂ

4os another otle sousices but those SHesourcee odie
acquured by other plocecies becauwse ©Of hold «
‘LDCU-’U 'H\f_ de_adtod( mald OCCur tn ‘H’\t S%S1?Ma

% we. dimlno&e —Hhig wﬁ&&m then “there 1< no
dead oK.

5) Non PYf_emF‘th

In 4his Cpu, canmot  etop the ete calilom of
Procecs. A Proctese cannot Slelease the Olesource
‘unkd —he execution . Ty we elminale Hus
Ceondillon MHen we can <ay Hhat —theve is hob

- Adead\ock.
! wcecuﬂ('n n%

W Cizculase  waik

A Selb @b proCess leade 4o be cleadlock
é(“(mdl(%inn loe Cawse —er:d aH e walfinﬂ for Hesour(es
iwh:xc,k aste occupied Iotd Some othea PTOCESSes

dhe.  entive ps10Cess we LLL %aisPﬁn

UC)CLLJ.

in Civ (,L.L(G?




j—t +hese 5 CBY\GLL&LOY\S occuwecp S‘\muu‘QHCOu&LU tn
Ahe Skﬂs\“e:m 1hen Adeadlock maoy O cyr,

Resoutce  Allocotion éiwaph

~> G\enc-aqukd o qraph s StepreSented ustth  verHces
and cdcaf.g g¥(vied In dhs Stesource altoc ofien
Faph the Sicsoufce,.‘tﬂij fontain inckances . Here,

\(@L%LCCS JA V\G{j\.‘lﬂﬂ p'_)u": ?J—to 'S A Ov e SpuTcE. t'-de .
7 A poiocese s Stepre Sented B(d civele 'O

7 Resowice JLL&\)ﬁ 1o wepecented  wlh he help of
insbancec.

- whtve each dob Hepetenked as instance means

o o ptoCess Centain . instance
Edqcs-}

There oste mainly 3 kypes of edges
N e laim edge
) stequest  edqe
2) -Ass'\cinmfﬂjt ﬁdc]c’;

‘) c Latm edqe:
whenever o pstoCess want -he Sesouyrce (N -{Swﬁu:e
hen b wlll wse claim <dge. Tt S dengkd ax

C - )




f‘%) Request edqe
whenever o pstotess want 4o we Hhe SHesoue

dhen ik Quk A sequest +o o PO.HHCu.QQ-ar HeSouvle
IL ¢ dencted as (—)
3) Assignment  edge

when eves \he Olesource  ft a({ouﬂtd o Fo\\—'iowlcn
Porocese Ahen we wll  uge Q_g;‘lod nment edge,

| T4 is denoted by C p,2—Ra)

:\\>EZ[/
Claim edge  Ra
I @ qaph conkain a  cycle Ahen cdbere 45 possibi
L&j Adeadlods.
j—% Ahere 28 nho udde in the GJTCLP'h “then -%ﬁrf_:&i

no c{c.da“t) ck.

- wlate:
i :’L.;o ar\ﬂ MHe Sowmce tt_dT)C Contain S‘mqle 'lhgkﬂh(‘c

N <the qrevp then there do a chance o{]
Aead lock.
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!

@ E'x_p\mln ~the Pa{oducv—c_—- cen sumer F.ﬂob(em
and demenchale its  colubiom wsing - Semaphoies?

Pstodces - Consumer potoblem

> Here, we have w0 psoce sses prapr the prowolll act
as o psioduces and p2 Wl ack a¢ o Censumer,

= Heve , we have <2hasted buapler and ceunt Vastable
> The <hoted bu_wr 1< m{h{nca bu b m::mond (o1) SEo-mcgc
Med and  the ceunt Vostrable ¢ nu#\inca but an

'\r\\'e'cjﬁw Vosiable wushich 44 acce gced B\d bolh Fmd'uw
and  Cencumes .

‘_7 The PAHoducer  (uifg (wﬁoci,uc& dhe ilem and thab
" Should be placed in chated bufjher ax well az-he

CeNnsumes  gsild Censume —he 'l{'ﬁm 4o shasied
| eq’ﬁt'f'
1'9 e n Jf‘ : =3 3 |
Heve e Size e-b +he bqbtto S5 and fn&ja} |
Vol e 9L 0.
—7 U\“it\tn €N eq
Q Fﬁio&u(,ew _Hooo.uces a ‘te ~
e o P n 1em He

INCremended E)t-‘ Is

PC“"‘\OL“ Etj ) when ever ConSume,

Consumesr the H‘ﬁm
“the ceunt 15

decve mented E,Ld 1.
Solutien u,s(nca Samo_Fhorc
= Thas F.._%ob\ﬁgn concist @k n sloks and each S‘U‘T

19 Ca?ablc ob gko-r'maa unit amount oh data,

We welll Wee 2 sama?horf_

A\ Yh(mufﬁx')’. TE S o binmcd gemo,Pho-re w(mic,l, Ak
Wied 4o ocqure and selease the lock - Then it




6 odo calted matuol exclusion.

D Full: Tt s also o cwnﬁ’mca semaphore wrhose
indliad  value ¢ p

3){"\’\3){&[’ LAk IS o name 06 g ce maphom and ik 1
g a Coqn-\’énfﬂ Semqla”hom  Whote  initial Value sy
tqual the hoofy Slaks In the [ou[)tczr e l'h'tJU'cLMbr
all “dhe doks in bubbefu O e F_mPLz_/,

Algorithm:

PMDC&.L\CULT' C U\)hfn Bukb-(‘_‘s cbﬂ,LL‘ J PMOCQJJCCV CC]JH'\C!'b
Porodluc er itern)

fa¥e
1
wait(&m‘)hd); [|woit wuntd cmPJEc1>O and Hhen

| decvement ﬁmpﬁi

wait (matex); Nl acquive lock (when  potodlucer

acquire lock y consumes wllf hot do Omd

Chan qey)
SI‘C(]“Q‘QC”\%{?*-)Z [l steleace lock
Ceﬂ&wme}u:—
- do
1
! waik ( aw)y I qutizo
wWaik (muatex); It acquire lock (Contumes cﬂot loCk)

/| stemove data  prem Bu iR
6icano& (malex) [ unlock by E‘lcdnoJ

S'(cﬂr\aJC-e_fY\pt‘ﬂ)', [[ intrement he tml’ﬁi\.! (Ccmsumef




SMemove 1tem hrom Bwbbt'r)

} wohile (e Y5

@EX/P\O.LH inter pstoCess cgmmquLCa.ﬁm (Tpc)
and deceribe how £ i implﬂmcnfed in O
Single  cempuler sLd.si—em.

- Irﬂm?mocess Communication is ao mechanism +qu
allow s pstoce Sses  to € Cp\aﬁﬂf data and Coorclinle
Hhee  acbifies.

—% PoroCeSseg may he Mnn_mca COﬂCu_ﬂﬁﬂELi-:Clnd
TIpC  ensures that --{P\exﬂ can Share ilnb—mma tey) |
Scdmf\m nize oactiens and (;e'mmu-nbcd—bﬁ ebhccbvelj.
= abc 16 essenbal fecawse processes nmmaﬂ‘j
sAun S&Pcna’(e mf_mouj Space, So -4Fw:\d cannat
C\”e‘c%l"i Alcess each otheds data.

Pwupuse @b Tpe:

~ Daka %hcmnca

" CmquEaE(on SPﬁe_d(_bP

= HOcL\iwujuj

- C,OBVC(\_.[QnCG

~ PvoCese 4+ sL‘,n chnnizat fom

Two def’f’-s of Tpc:

A) He,ssaﬂe Pa_gsincj

- Cemrnqr\kc_o&';ms F\a_P(acns E)LJ Sendj.nca Hessaqges.

© potocesses do nobt  Share memorey.

~Usequl in distwbuted gnﬂﬁems oy when gkqu‘nca

memU“d 1S unsa .
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) Shared Hemory
- A dHec_Jion wb memO'md 15 S\novgc{ btd Fsﬁocﬁ%eg.
- PRoth Pstocess stead [write daba in ~that Common
A eo-
— fastest  Homm of IPC
JPC :LmP\cmen-l:o.hm in O Sir)ra(e Cernlbu;tef
Skds\’em:
en o Smcd\e machine , Tpc 15 c:m\’\emf”{ed U.S'm?
Vasttous ©0¢  mechanicms-
The most Commenly wied ase:
A) \3‘\?&5
— PUpes allow ownidivec Honad CommunLCalcon roﬁ[:‘-)eﬁﬂ
RoroCedses
= bala Hlow n oo potoducer = Consumes ﬂtydsklm-
- Commen  in UNLVX [Linuax,
2) Named Plpes
~ aimidar o pipes , bat %uj have o name n e

S‘é stem

- Allow Communt calion belween uwaelated processes.

3 shaved mMemaony
— o< creafes o I’Y\ﬁYY\O'ﬂd Se%mtr\E thalt mkk(tﬁf)lﬁ

Pstocesses can attach o,

— fFa slhest Ipc me_H'\OOQ <inCe no S ‘”‘m\/ﬂntt‘m 1S
Need a%ﬁgﬁ Caeationy

- RCqufres Sk.dnc,p\'ﬂnl"z_c«hon U.&fhcd sema,Pf-,greg

or mutex loolks.
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&

|

|~ Sunkable uwhen p¥oCesses need sbuc tured

| T Used Dich -Stdndwor\).m{% ‘not +oo data Fandes

- \JS@&;\J-JL o cllent — S tsVer a{’pucﬂ\ﬁms.

L) Message Queues
~ Kernel = managed Linked (st of MESaqes

PsAOCesses Send and Meceive Mmessages qs‘dnd’"’"o‘”‘éf

Communicodion.

Pd’te\/cnk Aace CBT\chELan when ‘PTOC’CSSG_S o (Cesc
SY\C{Tf_CI clata,

&) Signals

T Used te hohb‘j a process Abhat an event hac
OCued

- 5\@3\%&& nlew u.?‘C . pstocess vo call a gfﬁdt’%{‘ﬂfd
S‘CO'(\CDQ handles.

1) cockels
Even ONn a smcj\e machtne | PACLESS Cany

C/B’W\YY\LH\—:LC.C\.[_\‘; u.&'mco local cockefs

%um\R\c'.
Peb senver  and hotowSess Cfmrmumc_o\b'n?)

&oaa&ﬁ-d
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— S—

@EO(_P\G:U\ “he Conccpt- ol vigtiual Memory and
discusg dlbbtrcnlf poge 'feplaCcmcnt a,o_aozyol{n_ﬂ\ms?

Virtual Memory 15 o memory manaatment Technigue
dhat allows a C,e’rﬂpufer 4o evecute P‘rOjvamg Hhabt oste

\ostg e than —the avadable ?"‘“d““‘p PAM,
It gues each process -the ‘Wasion  ©f f\awnj o (O”-fjf)

C ondnuous memory cwhile -he O3 atumud stores (;qylcg
% Ahe. patocess in RAM and -he tesk n Secono?ang

stovage .

How  ViTtuad Hemory works

he os dwides the \U%ica.Q memory of tach process i to
aigx'xcc\ size Dblocks called pages.

‘ \fbhtds'\c,a.Q memaory i divided nto brames.

i . eﬂhd the Hequired pPager orte loaded tnto RAM, the

Memax"mincj pages sbcud en dislk.
. ‘I‘J QL ﬁiﬁqu[YCd PdeC 1S not tn RAM , Pq'ﬂf' 'f)du{E
OC Cuy~s-

RAM
- T4y RAM 15 Sald & paqe &‘IEP\aCCmer\J[ cﬂaou'%yr)

5c\ccjc; U@‘htc(r\ P&C}& —to Remove.

i —MV&Q‘E@%CS
:j—Jf\Uows 6151(;&% Q”D \chje P"JDca‘rqu

o, . _

| The o< ffn'm?s the Sequlred page f vom disk o
|

\

| — AnCveoses Hulﬁ‘lﬂba r:'amn\in?j :
T Edlicent wie of Ph‘d““‘ﬂ RAM .




Paqf- E&F\acament ﬁ[caozs;{:f\m

|

When oo page Aeutt octdrc and dhe memory s
JGLLU e os musk Seleck o Faqe —+to &eplace.

Dl\atﬁmnk page J'iels\qcc_ ment alcao-ah{:ﬁms dflCLde

| uwshick page +o Hemove.

A FiFo ( Fimsk - in - Finsk -ouk) page steplacement
O&ﬂoﬂkhm:

-7 The Oldesk paqe in memory IS S{ﬁ?laCed ,biﬂ[?
T2 Haun baing pages in o queuc
> <imple o im?\cmenb

#Auan\:aqes'.
- Easy and —'gcxsk %"mp\cmenk

Disadvantaqe:
- W\Cud Slemove bweqqﬂn\h{ usad Pagﬂf
Subtrr e hrvom Qe\ad%'s P\‘r\omaﬁ-j
) Optimal page Replacement
7 Reglaces dhe page Ahat wlll not be wsed o7 the
\on%csk Hme in +the dﬁ‘*‘f’”@‘

_% . P d
| Gwes dhe minimam possible page Hautks.

Ac“van‘cq%es
- Besk PQ}L%O?‘ mance v theore Gea) ben chm anlc

Dic advantages
~ Cannot be \mp\ﬁrnenb W Aeal SKdJJtﬁmj
- Used  foo com parisan [.g\:qcﬂﬁ.

?
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2) LRU (Least Recently used) page Replacement
'ﬁ?ep\aws Hhe page dhat has not been tred o7
Longest Hime
= Uges 0 tkack o %Emesba_mp o Fade Mecent vte
Advan tagec:

= f—\*‘)\o&ﬂowu‘ﬂm’CQS OpT-

“C’IOC’Cl P@Lbovmance mn PTQCHCC,

Disad vantaqe < |
- Wah oveibead o Keep tvack of Usage ovcle |

@ DesCribe Pacdmca and Seramenfaﬁwn schemer
with neat dl@cafamgﬁ
Pacﬂmco

| Paging i o non—con%icduouu memary allocation technique
v which \ocai(_o,Q emary oh a pioceSs 1§ divided
inko dgxed  size blocks called pages , and ph(du’cd
iw\ﬁ:mond ¢ divided inkto prames of the Lame dize.
A Page can he loaded nko framer | Mcmovmg
Cacfe«naﬂ ﬁrqcamen*co.brm

%w \Daca mca ook

- LUﬂLCO\—Q A Adress Space = divided into pages

= \ok«d sicad memory -3 diwded into frames

- A page table maps cach page 4o a Comegponding

- Frame.
- Logical address = page numbes 3 page offSet-

\



E9: p, stequest qov Skb of memorg ab dhab -fime.
NMow ¢1  will gnou:&e me movy in 2 dkbhermb

?\qces where memoud S ach(,QaBlc

| 05

j ocwffed by pS

2 KB

Pi =5kb
2B

_%_M \n j«m‘itm&n%oﬁvn .'

“->Ir\

Pcuair\cd maoin memmld S dfvv!df’.d \nto no-Ob-
| PME\LELW\ﬁ called {)vamcr-

E%He-m e prtoctess 19 divided inko no-oﬁ [’cul\:'[frons

Ahose Pa&i['\"fonﬁ wie  cal

led  pages.

| |
I‘ o 14 — poqes |

1 B
2| 3
3 n
| pyocess page table M (mcu'n munmy)
Note”

1‘-—>'YF\¢‘1 Pagd size and bﬂlme size wmusk be tq\.LaJ?

|~> The paqe table Consists Ob Page numbca’swh&,h
L
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e Stored (0 moin mtmmﬂ,

= wheneves CpO execute -the psiocess the  pagec

which oste in  dbhe Scic_onclwud memory  adte loaded
ko dhe  main mcmorU.

P&tatihﬁ Hosdwaste
= when ever CpU exeudles paqe  (nthuctcons gt thal
HWme it genevales o tocdlc'm_Q address.

7 Qenerally e logic address i< divided rnto 2 parks
) bage No

2) poge disP\qcemenE fpage ofgSet (o)

.3) ?aCjE ho = C,onS\‘C{CT Q«% PQqc_( U:Hy\\c_[-) oHe S"c()'atd ;h
NN mf_ﬁr\'\(’}'ﬂd'

D) paqe  displace menk:
which el which bages ose accessed bﬁeqqtnﬁd

Ph‘-‘sicfaﬁ addiey

] 1

PV —-)l r ! d l § {d IS
] ’”P‘ Ay
P{ — 1

hé e

JD%iCaﬁ Addrese +0000 - 0000 %

Phﬂﬂ(qﬂ H Emorv

page table

Page  Ohksel s nothing hat -he location of bage wohich ig
avadable 0 Physicad ¥ Memory.
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S&ﬂ men-talion

\ : mem Mmanagement|
- Tt &5 anothes typc of hon Con H quous ory g

“*chniqae.

- Sccﬂmm&aﬁxm it o method in which -the Fmof_esx.is
Awvided inte geme patks @ thote Paﬂks aste called
Scs-amcn’i:s- - e
= Paalnta CAhere 18 ho mon S | re - k
Same  method  may Aeside  with mulbple process: [Ba
tn Secamen%o&ke—ﬂ the  modules are divided into
growp o Secdmcnts-

écd‘; vord main ()

T

void add()
1}
void  Sub()
1

!‘3 e above Pd‘iO‘ﬂYd,m ¢ dvided  inko %ccdmen’c’)
O\CCmrijwa +o  wsesr.

= Heve  each &ecdment Sre 44 nobt Came (& meandthe
cegment  Ccan  be  Vasows gize

~ whenever (o genevale  a logicad addiess - T Conasks
OE)- R port s

)) gccjmcn{ not Ikis a nambes of bits ste qutredf

—+t0 m’qﬂ&gﬁnt a Secamﬁnt- Tt s wied o a, mdex,
J) &C‘cdr\mfn\ ObbWE VLR A% Ahe ho.o‘D bl ﬁqu}rqﬂ

o accen \pe pa el as SCZ ment -
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* IR geﬂmfn%ahﬁ\’\ dheve o enhe tahle WHCI’) ._L:g

call ed gecdment +eahle . ge_gmenk table storec
+he lhﬁofmdﬁ‘-&ﬂ aboult  all —the

geamﬁh{‘s Gﬁ
Poroces  of 2 paats
1) Boue
2 geﬁmtnb Slze
DBOL&F: addiess . T L \Meﬁos +o the S.EO@,H”?
Qddyess

2 SEcdmtn’c Size It éteb(’,ﬂ to the

= Wheneves Cpo diu‘\o[lnca tO%'\UJ addreg what

tves Ahe dlSP\a\CemenE we  olll Cafiﬁ Shat sheuald

be. less  than fegment cize then m\hd the
torbicudas segment iy golng  4u be allocated
-Ha V\nemoud

= % A3 (d) nobt 2 Segment size [d £ size)
Ahen ik cde:;nﬁ So Ge '(m(_enu_gb{ec{.
Advantaqec:

= Therée X% WO _lr‘d_ﬁf naJ b’Yaa YY\‘CH{?ULE*‘W] LN

_CCJ% mﬁh-{'&%m‘

fcg ment Sice |
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Cpu

Rase | Size
\ | 1600 | voo
2 {2700 | 620
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o.ddye ssina
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’ E ¢ plan yile OP&mﬁm\s and divec tory

|
|
|

‘-_> Reads data Hom o fle

\L!) \U'i[ke O

— A file 16 oo named Ccotleclim o} stelated informa-

= Qs PHovides  several Slﬂs\_tm calls to manage files .

7 08 places -he sde th‘hli n 4he Open {jcte

Aead ?oir\\‘éz \r\&bco&:'nco e where 4o yead nest

E
|

|
|

stvucure in an OPe,e«a{:infa Stdﬂ:tm.

Cile oFchJcions :

tten  shkoved on SCLondcu_xd &\:mclﬂe.

') Creale ()

—> 0sed +o Create ol Pew b«ie

7 The 05 allocates Space in the *blﬂe £<d&|?m and
adds an erﬁnd in  the direc-&ory.

>) oven O

= Before using  a e it muwst be opened.

+able
%) Read()

2 “The &%s‘(em call g\:tu‘b(cg ‘he Lile name anda

2 Afes ecach dcad, SHead PDnt‘@r 25 a“h]mcha‘LJ
updated.

— vred 4o wnte data inko Hle
=7 set w-flk‘e Po‘m\—ex and it 15 alo CLP&G‘{&CO Lame

Ot stend.
= 08 Seavcher +he dJ‘récJtOﬂ,[ 1o geb lo cafion of {ile.
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5) close) o 1
- Ends —he tile occess .
— becreases he 0pen —Count
) delefe ()
= Remove oo Lfile Pﬁ%m&hﬁﬂﬁk}
= D'\wc%onﬂ 1$ Sedrched y ¢pace allocated o the
fle ¢ steleased . and divec tory enfay st deleled
) Taan Coi'r; C)
T EvaSes dhe Conlenks of a fde without dﬂ[eHna
it abttnbateg
) Seel ()
-5 d\anqej the cuwent Hle Pdm\’ér +o a cafver)
posilion .
Di'rcc‘:l:ofﬁ shuc turee
A d\\chcO-Yd stores '\hgormof.r‘tm bke 4ele r\drY\C,fldpt
Cze and \vcatien .
D-\Tuscu.ﬂ} @\;@cﬁiong inclade
— Starch 4ov a file

— C(vecoke O e
— pelele o écde
— Lisks Lihes

- Repame

- Teaves st blg.(e S({gkm
A) Sincale. Level pivec towy
- %t‘mp\e sbsucbure
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IS i —

— Al Jq{tes oA e s%:omd (N one C‘.IiTCC'{:Oﬂd.

| = Easy o undes skand  and imp\tm-mt,
Limi talesn ¢

— Al fled muck have unigue names
- Dygjlaatt 4or a Jmodkc_, Ules 10 manage nr\dmd %L‘e/s

2) Two- Level D‘\{ec-\:oﬂd;
- Se,?oma}YeS dhcc%oﬂd +or each wvier
- Contatng
- Haster rile DiTec't'Dﬂd
e wile D'ncc’co*U
- Actuad tiles
"\\Otkinca’.
— HED indexed lotd Jlesndme Or account namber.

— ¢€ach HED Je,r\’ﬁbd pofnt 10 ers LUED-

Uy Sear ches em(«j s own UFD.

'-’)') T‘(ee— g‘huc,b.uc D\‘ftc‘b"‘d
|— Mot Common dhcc—'tond sbucbure

| | |
' — Ope wood d%rcc{-cma with Cubdirectoner and

o adles

‘ cach 4ile ad unique path name

| Ab 2olute path — sktavls Srom 3100k

| Relafive path — staibs Hvm cumrent dﬁe(‘&)?‘d
| DC\&HN@ O d'ﬂcCJcOYH

- Two appsoaches

|
A - Allow de(ehm @H\Lcd \'B f‘_mPhd




k) Ac%cuc Gtaph D‘\'ﬂ:c{:t)ﬂd

— Allowss Jhdffr\ca of Hiles ©v subdivec tomes.
- o Ctd(\es‘ allowed .

Smple mentat o

A. Unk - diveck ﬁnjmd POMHNO Yo another fale

5. DLL?LLCO&UVB - C_O\’)‘Cj O% 4he Same CUTtC"?Oﬂd

en‘—r\j

@ Discusse Sile access methodse and thelr
vieg)?

file can  be stead or wuile,

A) Sec\qgn Lial AcceSg

> s'tmp\esP access Method. |

- data g PMOU&SS(’,A He cord fO(d secord n O1d€*f,
= RBased on +he '—\—CL?P- modle|

O?Cfcx‘(LanS',

o ReadoRabt ()

. write Pk ()

° Some Stdsie*ms allow —{gorwq\rol/f)ackwqrd gk'PP’”j
B“A N S{QCOfO‘(-

Uses :
— Mast  Suttable <04
- £ dvbors

Q FéﬂO\!'Lde QP’{‘(oh 2 &_c(.LMrS‘WCLU delete all Contents

Fi'{e access Methods C\c\\:(ne, how data (m:icie O |

S,
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‘ . Compilers
| « Text £\ey
tLlog Hles
-~ Tdeal when data must be proce Ssed in (equence.
2) Diveck Access

—Fle 15 Anided inko numbered blocks of Hytred

Slze

~ Nllow s J\ca&inﬂ [wull(.l'r\cﬂ Ql’\Ld blodi di\'ecﬁ-d.
= Based on Ajck model , Supports  Fvandom accegs.
OPQSO&(OQ@ :

* Yead(n)
' UJ'\\'\'@ Cn) |
“po silion -%—C(e(n) |

| Uses
= used in.
c patabase
- Aalines  geses valion Sk.dr\'ﬂfr)
. LOYcae Aaq ta .C(ﬂ.skw nfe&r'ncd +$ast standlom aciey
- Helps yefieve daka AUkl ysin

3) Tndexed Acce g
| - AD Tndex i€ created Tor Hhe téie,(ike o book

index .

| - Index c en Fatns pofhl_fivs —+o »ﬁtﬂe Ho ¢k
»jcavckfnco (S dene on index Hvit then pe

ﬁ CDYY\ E) LLJt;\I:\_-i.a Ik

block (¢ occegied.




vses
- yled o7 \leqje, data -bi{e& where ,‘Mdnc:’om

acCess 1§ Sequired
- Commen tn|

. Potice  Lisks

» Porodnck Cq[“q[OgULﬂ

s Dot basex

. Stds\:e,m U&lnca TS AM
‘Hﬂhduhcn Lofrzac tileg

B Ib andex B{‘_C@mej 5"5 :

«{J\e ;
ﬁcw“ddﬂd indexes

.Uje N U
mag’(e" Ihd ex Po'm'tmca ‘o Cub -(hdex-




