
Question Paper Set-2

Note:-Attempt questions of all sections as directed

Pa rt- 1

Note:-All questions are compulsory. Each question carry 2 Marl<s

Objective Type[2X10]

1,. Translptor for low level prograrnming language were termed as

, fi' Assembler B. Compiler C. Linl<er D. Loader

2. Shell is the exclusive feature of

1vlurrrrx B. DOS C. System Software D. Application Software

3. A program in execution is called

tAi Pro."rs B. lnstruction C. Procedure D. Function

4. lnterval between the time of submission and completion of the job is called

A. Waiting time \$.4urnaround time C. Throughput D. Response tinre

5. The scheduling in which CPU is allocated to the process with least CPU burst time is called

A. Priority Scheduling *rAiSf,ortest Job First Scheduling C. Round Robin Scheduling

D. Multilevel queue Scheduling

6. System calls are usually invol<ed by using

14/Software interrupt B, Polling C. An indirect jump D. A privileged instruction

1 . A null process has a process identifier
./A. 1\y0 C. 1 D. Null

B. CPU performance measured through

a{tnrrughput B. MHz C. Flaps D. None

9. Scheduler selects the jobs from the pool of jobs arrd loading to the ready

q ueue

\Azllong term B. Short term C. Medium term D. None

10. Which scheduling policy is most suitable fora time shared operating system

A. SJF VRound Robin C.FCFS D. Priority
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Unit-2

Questionl:-Solve the Readers and Writers Problem using semaphores

Readers Writers Problem

i3r"i.1L::4',5,;t,1a fiirr\" 11'"rril rrttll ttr r(r.!,-i fl!r" r1,tt.r!',r:,t^,- r1,tt,^ Ir".r: tr{l:r:t.r fi1,1\- t\.s1t1l i{.}
lr1t.];1trr" {i}r.rl .i*, ttr rr..lrl .rrrr! rvrit*? t}r* r'[;r*l:;:r*i:. 1,\i,cJirtirr3lrrirlr tr.rt,trt;rr:,r1 tl]1.*Lr
l\\'11 t:r?111t rr/ 1:rr,:u'u:s,t*r try rl:t*:rl tz-li{ ltt t[ri-t i'rirll:ti,:r. .]r readf r]i .\211j l\1 tltl: !;lttr.'r
lln wrt*vr*. t.)bl't*t,llf r'. if tr',,"r-r rr:;:rq.tl*rr 

't{:{*t*5 t*rt::lr;r:'trtt cl.li.r rririrrrtrl*1,.u:r.}Er:21v, pj,}

'ir',\.{.:r:sr: allrr,rlr rtil? ierlr!t. I Is}t,"f,!.'tl, !r: "r r,r.riigr'irr}rl :,-lll.l*,c,tlr*r tii,lo*l;,;*i;;;;
[{} t't',i(lrt il:,tt Illr,:t,.ltt!-i,.1llti.,. tit] rrut .lri\(.. 1\.r. n.(ltrrr.(, tir.rt lirc rr..rrlt,:.,

\1n1t:11 Ltq,!1.1 lr'r la^rnt *tttfirl\' *1.{11"1. r'1f,!t{r *NrNllt'+tttil,.rtillr 6rr i,iitit,or, '}'ir,, t"t,;\tic,r.i
v'rit*:t':, p,rarlrlt*n:: L-r;:* rr't'r:r.rl t,*lri,*iir.rris, *ll itu*tr.i* *'f rieltilit::... I"trlr rllrpJ*,r,{
t"ttlli!, r:L,ftrr'a:tJ ltt,ils ?lret.!ir>t trr,;Irhrl:r--x.!.t,ilc,r,v 1_rst1[rl1,rn, i"r,.;rria.r:* t]r,.rt n* :t.i;tnl.,l
rfill l:q'k+"7t.r*arilirrpl rttrlr's', ;1. \,\ rrlri' i:.:s ,rlrtlr:lr.lr. rrbk*irrrid g-:r":rrlir,rir.olr ,,,t \.r,at:

l.rrlr:tlrlt", ltz <ttl\t:t-11'1r',io rl ,r rr rit.,r i* rr;,tititt,;:; i,, .,,-.uo,r, thi-, tr5jt:r.{, 1.,11 t1r.t!,
tr{'; ! {it'rs 1T I {:1 1" }? ri} ti t f t'1,1tl i, t'lii.

"'\ qrrl'.tlitrtl ltr r:itltyr' ltu*.:tx:t"n t.iutt t"t,'tit:alr- itr st;rr'r'.tti*11. In tlrtl tir!,? t.;t!,t"',
11 i'rli rr :j:.r1 \l:rrr r'. itt ti"t, )r,(r)itrl r.tI(.. r{,.rrjIt", r;l-r\ \[cHr,,r,. I trr ilrL- ?.r,.r,-(ir],
,"1",0,tt,?flrl)ilr"ltltr';rru'irlyr:tlr.r,.r.lrt,t,p1,1r,;rare1.1l lr,'tl,i.:r^r1ir:tr,!\(,i,t1.i,.rrt.l
";q r i r r t i c, r: * z tlzt' 1: i s" tt t c * t-l ql r< -. r1.. tr. r tr r:. pr rrrlilr. rrr .

rl:n rt: tllrl ia r{ Ir r',r' r rrJ-,- r.$,.rt.: rt t trI (.1 I rI rq:}

t:.e::!1,;ttr)jtr 1.|t^'/3 iltu {*?, u r l',. ;
..' t"ivt., t tjt*(.1({]1.tn\:, i

'tjlu"tt:ztl/llz2tL\r'*\*\i*t\t.i!,:t.'}}rrlH*l.rlt'iirire"rli,.+,11 rr*1).T.^q:;:1t1t:(j1:irl,iritriti,.rIi.ri.,rI
Lqt t.} -I"ll"*" h{,.,rl}.1tlltt11: ,*t +,, iy { {,r[!r3ri{}I? lrl [r4t?t rr:,lr-lt:t. ,]t]{l ir.rtt{"t. l.l:.\7r-a.,r?.4,!

Lt:ia*t::r:i'..,J1,4rq ri: trz.t,".I,sU.ti I')t,r., rr,:;r*r:*unL 1,,)ri,:!1[r, i.r'r,1r., lr.t, k tri ]1lr!.0, t.rv;rrrr

izzt;!.t.t,tl t,tl'lernrrrrr n!.r,1?,1!fhrxf{: ft*" f.\zt, !1,r,i1{"{}. !B i: "rl:,r, ur:,t.rl lrl l1*r, tir,rl,irr li?!t

I
*aA i 1.. t 't?i X

tit;:t;
t a";li I

F l€iuis I.1{} !}trlt|rrr?r! I}! .l yr?l?r'|i pJ{}t.t.,,,;



i t :.ilt a.,i

F,iq{ire 'fi]r. :ilrtJr.lt,ri r')1..'1 rHii(l+r Il'a:i:el;.i

r.:r"12.t.tt'?,it q_.y..il ,"';l",zl* r.1tlt{:f f*t.!,:.1r.'fta itft, l['i titVie. t:rit.zu,;:tl lt,r.j{ilx.rt.
l lto-: t..t.tt.|.-: [.>r ;r r'.,l.itatt ]]t r](-r,... i, -lr, rr',.tr itt [,it"irtrr: t hr" t.:crr.iL' lLrr' .t rL"a'!11('r

l\J(1Lr-\-: tr stlrrrr lt til I il'_tt! '. ll(r'r9r' tir;rt. i i .1r t,,'rt t4j!" i y i rr llrr," a ril\1: J, .'*{,",- l t ( r }

,"..'t'il*,t'. I frr:. lr"llu'ti*lr ii r.tr..lt.ir.. Lrr,: Ihi'cr. l1(',;lr.lEr.'r.
''{lzr^1 

1sl.1q11"y'.;. 11'r'11\'r." pr1,,l,i, rrr .rrr,i itr :qc.rlrttirrr'}g lr,ll Lrr,rlrf S1,11{.'r,l1i;/i-,i"1 {1!

?1111r..N{< r11l?1' 11, i.,lrfq 1il r'r".,}il rlr.li'r'r? r1.ri.l, rl ir'rlrrr,hfi L[ll" r.r.,.ttlt.'r..11'r'i1r:r' ir'!,. ]"
irt t'ri;!tl rrlrrqit,.; .r llr\ r! t,\.. rr r -irirrr' i, ' r-1,r,1i14 l1tr" cir"rrr,i.l tl,.ltoi rrrr.t:;l x1.'r:lt-r!-"-."t illr'

tn "iLtt\r,.,1", r.1i"nt:[111;i\ (','1r\r ('.{!i 1! f{,r!(ti?^{.11 {t:2" t,.tilcr:;..
!i,'.rr'i''l li trl' t lr'. i.*.rr,. rrrL'ql trq,':lrl ur tllt't,rll,,rr {ri:'. ntllr.rIri,;r,

t|.,zl,s ,,tt";rtr rr.lrr,'ir l?trq,"tt1t E rl'Il\. rvl'1[r, rlr,tr"t'r.'l , l.r!.,1.

t Irl.rlrtr?l\'t\liL\1',< ti;;rt ir.t., r't',ti!{-x't'i,,trli,r";llr,rt'r'"r't'i1r,r ",. 1|"ti..;ult*,'q.'"'119r1, l'r,i11i('!
!\'!11{'f lrr.'i'..rir'ttt':""ttrt!'rr'rl!{;t'f rrr(}fi,(11.r'r"irr,'.rr{tr:r,i't"r}r1i:;llllt.t;t:ri.'t:r;ti.lrurr':"
.11',11[rtlr{11c.'.\(ltr\t,r:1 lrrr l",r..il-l(l:lrr'(}!r.,'ii(.i}(i lr:.rrrr"tltttij, lll.1 "l t-t,.1{!r',' )\':r'i1.'9:
1tak i'" L{iirtr}t'rld,}f{'41 lr}' tllr.' ittr.'rr,',t:r."!l r'1}t1! {1i-l'r1,1.-'\., {}t ,r}[r:rt'ir;1; lritrltiplr,
I'r,.tair.t'1

OR

Question2:-Solve the Dining Philosophers Problem using semaphores

Answe12 :- DiningPhilosopher Problem using Semaphof€ Consider five philosophers who

spend their lives thinking and eating.The philosophers share a circular table surrounded by five chairs

each belonging to one philosophers. ln the center of the table is a rice bowl, and the table is laid
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Unit-3

Questionl-:-Suppose that a disk drive has 5000 cylinders, numbered 0-4999.The drive is currently serving

a request at cylinder 143 and the previous request was at cylinder 125.The queue of pending request in

FIFO order is:

86, 14J0, 913, 177 4, 948, 1"509, L022, 1750, 130

Starting from the current head position, what is the total distance that the disk arm moves to satisfy all

the pending results for each of the following disk scheduling algorithms:-

1. FCFS

2. SSTF

OR
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Unit-4

Questionl:-Explain Process Termination and Resource Preemption in deadlock recovery?

Eeic<>very Frc:ffi-t ffi <>aldi*ctr<

't'Vlrt'n.l clctr.'cli<.rn;rlr:olii'irlrr c1t:ter^nrir-lt:s thaf .r..ll'.rrllor'li t'rists, sr.:r.oral nl.tL)r.-
tl.rlil'es rtI:L'.1\'.1 il.:ritlr.-. ()ne pc-,ssibility is to iuit:rni 1-he o1:er.:tr"rr t1'r.rt a r-l t:.rtllocl<'ha: 

ocr-:irr rcd arrti Lr.r 1,,:t ti'rr.: opcrlrlr,ri'Jr,.rl r'itl-r tire .le.r,,lilcl< rnarrrrrillv.. ..\rrtltlicr
pi.lscilrilitY is tLi lei lhc' svsle'r.r'r 7r'('r)1'.'r' l'r-irrl ihr: cl,-,ecl lttrk .lr-itttnr.rii,.:.rlir.. []rere
;jrc t\.\'() t'rptirtrrs ior hi'r,.i( irr.a .r tlt'.rr,lloc.k. ()pe is sip-rply tct itbrrrt ()1(, (lr lttorel
pt"()CeSSq:b irt Lrt'c:.rl< tlre circrrl;tp rr,',.ril. '[ ]r* 1;tltt:r. is lp pr"ercr.r,rpt Sr)lt1L, l-es(tt1rcC,S
l:ronr ontt ()l' nr()r'() of llrc: ,_i*;rciloci<ec[ Dt"out,sst_rs.

Frocess -tr-errn ilt ation
'lo clirr-Lirr.rtt clratlli.r. ks br. aboriing ii prc)ccss,
btrll.r r-rretltrrcls, tlrr' sr:stt,nr rt,r:l.rirls .oil,.csrr,-,,
p r:(rcr:)SSCS.

\'\'(;) Lr5t:" (lrrc t',f trt,0 nrc'tlt()rls. It'r
cr]s r'r I loc.r ted to t["re, ternr irrl'rtcr-l

Abr:rt al I dear"liocked processes. i his rrrcll-io.l cloarlv i.r, ill l.rr:cak thc
r-1cr'tcl lor-:k c1r1 1,', Lrtrt ;ri rlrr:;rt rxpl;1lsci Lire ciclctlocliL,cl 1.r.lr.r.ssr,s r1 .i1. lraye:
ctlnrprtttucl ior-a loirg tirtre,.rr-rd ihc rr'sults r-rf thcsc partial crrnrpuiati()rrs
rrrrrst bt: clist.rr^t.lcrl .trrd i)roLr.lbiv r.r,i1l 1.rar,,c trr brt ,..,ctri,,.,pL1 ietJ l;ttrit..
Abort ()l1e process at a tirne trntil the clcacllock cycle is elirtrirratecl ,'['his
n'rctlrod irrr:urr.^t !,-()rtsid.er:ahlc or-r:r.ltr:ac-l, sit-rcc, al-tr,r oaclr ])r-()c(lss is aLroItccl ,;r cLeatllr'rck-clelcetion.rlr:t>ritLlnr llrrrst bt irrr'olie,.l to clt:terr.rrjrrc r'ire,lher-ilrl\' pl-()('LrsSr's A rC SLi l l,-lr.rrj li-c:l<ocl.

,,A"Lrt>r"iir"rg ijt f)t'(.)(-(:,qq rlttl\, ltr.rl. ll!: t-:irS\,. li tltc pl.()CCSS r'os i. ti-rr,. rrritlst r>l:
r'r1-ifiplltlt a l:ilt:, Itrrrrritr.rtilrg it ri rll ]eave ih;rt filt.r ir'r.rrt irrcrlr.rli-t stirti.. sirnil,rr-1r,,
l1'the pl'()('ess lvi.ts itt tlrr,: rriidst r.rl;r1 i11g1rrg r,lata (rn.r prirrtcr-, lhc s_!,stL,gl lllLlstrcst't tI_rr: pr'irrtcr t-() i c(.)frccl" st.ttc L;r.[rr.r,!,riirrtjrrg tlre rit,rt job.
. lf tht,r;ritrtial lt't'rrtirr.ttiolr rnt:tht,tl is i,s".-i, ahr.'rr r.r,c. rr.rrrlt tlr,ter-nrirrt- r.r,hiclr

tltac'l l<lckctl Froccss (r.tr proccsst.'s) shoLlltl bq:11,;'111 1nil tr,(l. I lris rletrr rlir-rcrtjorr js
i'r pi'rl.icV clc'cisiol'r. sin'rilar lo t- {)tr-sr:hcdrrlirrgt{rtcisiops.'fhc r,1 r-rcstir.rrr is birsir.,all'
cill oc()11()rttic r-rlte; \'\rtr sllc)Lll,-1 ahrrr-t tlrose L)r()cessei, r.r,lri.'rs(,tt lrlin.rtir.rn r..,.ill .i rri.Lir.
ilrr: rrrirri.nrLrllr cost, L.,rrltt>r'lun:rtc:1r,,, tlre ler1rr rrilri turrlr L.t.)rl.is rrot . 

'l-ir(.rq(., 
r)r-1(,.\lirrit' l:;,'tCh,r'r-S nti\ .t I l:t,t-t rr.lt ic1-r 1.'r.1.,1"1,.5s is t:ittlse,rr, itrr-lr_tditrg:

\.\/lrat tire pr-ioritv r.ri ilrc pr-occss is
I*lt:rt' l0r-rg tllt:, 1-r1'o1-,111;,:i ll.1\.(t()n'rput(:cl .1lrcl lr()\\' nLrrch lorrl;cr- tlrL'l)r.()(L,ss
rr' i l l (:( )nl I-ru t * bcfo r<' t:or.: rpr ls I irrg i ts rlt:sig na tt,c] [.rsk
Fl ('\1'.rll:1rl.v aIl11 vrl'r;ii 11'pt,'rtf i'r's()Lu'i-('\ tlrL,pl'ilcu5> lr"l:.; r-rsrrcl (itor-r.:.r;rrnprlg.
rv hr-'thr,'t- tlti.: r'csou t-c(,s A l-(, si nt p l t: to i.-, r.r,errr pt)
I Iorr'tlt.trt\, n.l()r"(, I'CS(lLu'Cr)S thc lrr.ricr,ss ttt,,t,cl:; ir.r r.lrrlt:r.tt.r t-ot.t.tf lclr,
l{0r\, rrralt\/ pl"()Ccssr]s r\,ill r-rccti ttt Lrc. lcr.rrrir.r,rtccl
Wirl'tIrttl tIrt' 1-,r'1y1;L"gs js i r-rtcr.ar,Iiyc r"rr. b.rtc-lr

t.
2.

4.

q

.1.

6.



Hesource pneer-nption 
i

To elimirtatc' deaciiocks i-rsing Iesource pre'emption, \r,e succr,ssi'elv preei,'t
some resolirces froiuprocgs5gs anct give ii-,es. t.lsor,.,r.., to otJrcr prrr.esses ,ntil
the deacllock ci,cle is brrokerr,

, Iipreemption is requirecl to deal vvith cieatllocks, tllen tirree issues need to
ne arlLlrL.SSecl:

i. Selecting a victim' Whit'h res.Lrrces ancl which pr:ocesses are to be
pret'ntpted? As in irrtlcess ierntinittion, \{re rnust cietennine the orcler rlf
preentption to tuinimize cost. Cost factors mcrv inclucle suc]r para*.t.r.,
as the number of resources rr cieatJiockeci piocess is holcliirg onJ th*
amottni tlf time the pr:ocess has tirus far cc,nsL,me.1 dur.ins its &ei,rtion.
ng.{tr3ct If r,r,e pre:mpt a resoluce frbur a process, what shpulci be clone
rvith that Process? Cleirly, it caunot coutinue r,vith ils uornral executicll;iL
is rtrissutg some neecit'd iesor,rce. lVe must roll b.rck the process to some
safe stale .inc1 rest;.rr.t it irom that state,

Since, irr generai, it is diflicult io cletermine lvhai ;r safe st;ttt_. is, tire
simplest soluticlu is a total rolllrack; Abort the process anci the,rr restart
it, Althorrgh it is rnore effective t, rorl bacr< the pr.cess only as far. as
necessarv to Lrreak the deadlock, this methocl ,.q,.,ir.u the systcm to keep
nl.rri iuforniiitiou alroLrt ther sttrte. of all *rn.i.g pru..rr.r. '' 

--'

o
J. Starvation, How do we eiisure that

holv can t^/e glritr.llltr.e that resoltrces
the same process?

stan,atiori rvill not occur? ]'hat is,
n'ill not alwa1,5 be preempiect from

hr a systern where victim serection is basecr primarill,orr cost faciors,
it nray happrerl that the same process js aluva,v, picktcl as a victinr, As
a. resltlt, this process never coinpletes its clesignate.-l tusL, a starvalion
situation that mLrst be deart r.r,ith in o,ry pru.iicar s1,sterl, crearrli we
urust e'nsure that a.process ca^ be pickeclai a victi* ixrlr a (snralr)'iinite
nttmlrer of tillrcs. Tht'niost.r,rr*ti,l solutiou is to incluc-le the numher rif
rollt',acl.,s irr the crrsf iactor.
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Unit-5

Questionl:-Expla in Virtual Memory?

virtr'r;rl llll)lllol'-v- is 'r t.r:hlri(ir,rc that.r.l Ior.r's tlre exccr-rtjo. or,p*rces,sesth.rt at'e'n.t c,r,rrplrt.ll'ir.--alN.,,r-r-.,arr_},. ()ne r:raj.r.aclr.arrtilgc.,{,tlris sclrenrc is:';ri,::::j';;1:;:c'r'r r'"' i",-,,,1'ii,.,,-, p,n').,,=,r",,,r1,'1,,,,.r. r:trrrrr.r; r,ir.Lr-rar rnerlr,r v
.it1l:l.l,i,ts r.,sl.l.lr":]:l].,1,,:li;"1."1.,1),i"li'l:ll ,lll ::: 

j:,rii'.r,r '-,-,;\; ;;i ';;:,.";il
I lrtr tt'clrlrioLr(' F.ecs pr,,g,.,,r,r,.',,- i,.,,;,i' ,;r.: Jli:,:,,1'"tl"l.,f ',11,.:i.., ',r.',rr,,,1-r.Iirrrit.rti.rrs. irirtrrtrl ,r-,.lrr..i.o]',.i"" 

",i,.rr:r,* pr..r."ro"" t. 511;11.1,, ,,r.,:,:l];;1,;r.;1f,;t. i*rp>le.rert srra,,*.r ,rrii,rll,;,,-..'ii",^".r.rit;.r,r,';i'r-r.',i,,i.t.,o 
arr cfficit,*t nr.clrarris,rli:t' ;rrc-rcess (lro'-ltitlrr trirlttr';i';a;;-,r,-,rv is rr.t easr, r. irr-i1-rrs1-111.1rrt, lrr.rr,t,s'r\r, cll)(tt,it-v s,L>st'rrrri;ril-\' rlecr'(:..rn., p*,,-i..r, rr,ii,r..,',r- i*-,rlu.rci c.-r-rliessrr..

ffia"ckg* ous-?d

J'lrc r:rcmorv-trl,
L,*.ou-," ;;; ;; ni[:i[li,xl;#'T;: ;lllrril::l,,,,, Lrei'$ ..".:;;:.i,;i;::,;lirt pr11y5il-'31 lllt'Ittt-'t t-, llrr-'ti,.nt.i1r-p,-'ach tr, ,r.,.:,,ti,rg tf]], recliiirt:r,t-,rrt is tr:,r.:ccthc ctrii.e lc:,gical..rc{ctr(:ss st)acL,l,l p,rruri.;i;;;:;;ir,. I)_yrr.,i,i. i.r,r.ri,* c,. ircip
lil.,1ffiJ';i.1,,|:l;::;il;1;li i, f,',,".oir' ;;;;;i;;*',ii,,,i,,r p,LlcaL,ti,,,,s a.,J cx,ra



I iie 
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r-iit'i:)n'lr7.,t llr.ri iirsiructi(rns nlList l.* il i:h_r sit ai nt(,11()r.\ ti.r l:r,
execlltcd 5tlc1l15 L-:olit i'tE'ce'ss.iiv Jrrti l't:.rstrrtaLrlr.r; blrt il i:.;r1srr irrrirlr-irirrait', sirt,-r.,
il. Jirrtit; ihil sizr rri .t l-:.rr,;:.rit.: ttr iltc <jzr' ilf, Lr1rr.sir.tl tlc,t-]tr-ll--\. iri ir;:r.t. ar-r
Ll.'ai)ill;ll."lii()ll (li rr:li irrrl,qr,lnrs s1'],.rivs r-is ilr,rt, irr rrr;rrrv c"tsi-'i, l?..c c,rrlirr: rrl.i)qt..:yl1
is i:01 rlccilcd.lji'lt'il'rst.,rn(t(,, c(.)nsirJr:r tir,-, l.rllrrrr,in*:

l)rotrarls of'terr it;rlc ctrr_lt",ii.l i'rr"trrci lc LlnLrsulI er-r.rlr.concJitjons. Sirrcc tht,::r,
r:z.r'()r.-s sr:li_lr,n-r, iI t.,r,r:r., ()ccl.l r: irr prr.iciit.c, this cOtlr: is lrlrrc)st irL,\.r,f (,xa,(]Lrrr.d.

Arra\ s, Iist:, alrc] [abil's.rrc,-rfterr.rlltlr..ttr:,-1 rr0r'r. ittr]ilrol'\., tlr.tn t]rc,'r..rcLLrallt.
lreocl. :\rr iri'r'iry ltr.tv be dcclarcrl lilrt bv lt)rl elt r-nt,rrti, even thirLrgh il is
scldtrllr I;trgt'r tlt,rtt l() Lrr'1() elr.:r-rrenfs. r\n,,rssr-'rrrblt:r'syr:rl.rcrl taL:iu nt;ry
h,1\'el t"tttitlr ior- 3,{)(i() svr-nLrols, althrlr.r!h tlrcr .rvur.rr:qt pt.r)Sr;nri h.t- f .rl- ff-r.,it
l0tJ svnrl,-rqlls.

CCr,"laitr Crp-:tiOrrs iutrl I'CittUres rtJ:it F)t'r)tr-(tnl l)t.tY Itq lrstttl r..-rrt:l\,. Flri. jrtSl.til,..tl,
thcrottlincs()nLr S r:o\'r'rltntcntColtlpLl tcr.stlrirtLrlrlarrrc,tlrclirrtl gct;rr.r,orri\,,
r,t rcl_r lLsctl .

li.r,r.r-r in ihr-rst: CaSOs r.t,iler.rr
nenrled at tl"rc siutt(. tin-rt'.'l'lrc irl'rilitv to c\r,cLlt(t c.l

ccrrr I er 11l.1rt V bt.rrr0fi ts:

tl-rt: crriire pl-()!{l"iirnt is lrelrtlt-:r1 . it rlav rrot .rli bc

Irr'()g, l'.1r11 tlrat is onlr' ;rirriitrllt'in ntLllt()t-\, \r,(rrrliJ

phys;ic;r I

rl lgl'TlOl'v

,\ p'rrtlgratlt rr'tlrtl{l tro ]rrr-ttlt'l^Lrr: ctrnstraint,tl hV tlrt-. anrr.lluri'of pIrt,sical
ll1('tlr()r\/ tlrat is.lr'.lilal:lt'. Llset's rvor"rlcl bc ablc itl rvri[c prlrgr.rrtrs i,..,,-,
crtrcmt ly largc,' t,irtttttl.rcltiress sI)(:rcr:,'sitrrftlifyirrg Lhc;.,,...rg,..ririrrring t.rsk.

i---ir'... I
,.'], : ,.-'- __t -'\,. I i:.-'"
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Figure Dr;tclranr shOrrrirrq virtuarl nlenrory $'ruit i:; lzlrger lharr pirysical rlemoriz



* l:lcc.ri".rse r:r"lcir. ris{rr. pj.()r_rr-..}r.n cnr.rici t.rl<e: le-ss prl,r-,,,sicrrl pl(,11)()r\,.ill(}r-L,rlr'();lr'lrrr\ ( ()Lrrti irq' i'r"irr .rt ti,-('s.,rrlrr, ti'-r(,. r'itirl .-:;,,i,_',::i;.,lii:.',t-"1'Lj utj.lieilti()rr .rtr.l tl-rr-.rargt-rpt.,t b.ut r.,,,i.tlr rr() . 
(1 c()1't-c)sl'rtln'-Jilrg, i..lrr:r't};rstl ilr

tLtt"tt.tt'r.rLttrci llrrre_ l"L{r L'LrI r\ trI} 11() tl1(11-(?rlscr i.ll l-t"sf)D11sL: tin1.c trt,
- 

k:'::i:,....,.-};':.',:'l.J.X;;:::T;i,.lij*,::;lj i:l,i::;:,ir 
ca,-i,,sc:, rr..,!.,-i,,,., i,i.,:r y111,111q;;1:,

t,.,-, Ill';l;rl lj,I;i'll.;:'',1".1|:;l:'" 
r. tir.r t is ir.t errrii'e,i.v. i. r,.'r:,.r,rr ' r,r,<,rritl rre,rc,fir t.,,15

V, r:tual n1en1.o'y itr'.''es the se1:a'ati<-:rrr .r, l,gir:;al ,,:rl*r.r-1. ils Frercei\.cdb' tt'scrs l:rort"t l'.).'lical ;rr;;.';r. 'r'Lii* ,1-f,.'".ii,r.'ir.rr*.i -"r,,-.lir..lr.,,.rt-, 
r.r"g<.,

illi;il.';i;,:ii:;:l:ll';.*':,::;u,"'';)'':"ii"i ,i,u,,i.-,,,-,1',.,,,.*',i.,*',.,.1",i, p,,-,,g,,,,,',.-

ill:;*lll'l:';::,lll;:*:j;,.:,.1:l:..llir:Tilil:l",1,:.:,,1:l'liflllfi,:1i.1:',.:,:l::i".i:i:l:X
.,,, ,,I',11.Y'i,::li.L::?;*::lil::..,;1,: r,,.(,..s$ rt,:r-e:rs t. r].rc: rogicar (,.,r vi,.tr,r;rr) r,i,,r'

Ipiili,il ;i;$:,'il,','f;iiJ;,{x'ill:::.l;, il}:i::l!'l,1::,,:';:':;;;.'":'::.;.il;:;il:
pl.r-\'<ic'-l r:rttrtt'r'v' t-'r.r'Lrli',r"g.rrrizccl in pag. tr-a,rcs nr-,.,r ti.,j?lllltl];ril;tj.it-o:l::fritrtres assierrccl'.[, i1 

'prp1-,.-r.;; 
;;;r;.] rr*t irc,..r,_ti1A.,,.,115, Jt is rr;r l,.tlrc. r]le\r.].1r)l^\1_l]i::].i;Trr:irt trrrit (N'{N'ltr) t. ,,a1-, l.gic"rr prug.lo I. prrr,,sicerl 

'.rg. 
J.ra.rt.:s irr

' Nt:tt'ilr lrir:rtrc' tlr'lt r'L'.rl[.vr trrr.t.rrc. l-ra"l-. tt) ,.1-()1.1. Lrl-)\\..1 1-tl irr rr-rt:rrr.rr'ls tt ls tls('(1 f()l'''Jt tt''t"ric,rr.',,icr.il-.rlt.,."tit,rr. si,-,-.,'i 1.,,.1v, r't,.r]lir*, l.,r.tlrt, st.rt.k Itr.9r'trrv r-l.r'rrr.r'.rrc-r'in rrre,rri;;;r; ;ir;-;;,;;r-, r,,..._-riir,.. rr,..rit * c..rlls. _rlr<: 
r,r-i;t,brarrr.spil(e (crr h.1e) lrtlt*'eelrr tt''" Li"o1r';in,-l tlre st.ick"ii'p..rt 

'f thc 'irttrar ac{ciress

Virlual a.ldress space
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si).1c(' l,-trf rvi)l 1..:,-1r-ril-t: ;rt tl:;1 pit_r:ical l,riigc.-\ lrrir il tite irt:.r;t trr. st.rcir gt.()t!.s.Vi I tt.till 'jticlt't':s:trr.rccs tir.ri irrcj..,.1., ]",,,1ii.1.- i-,r,r,t.i",. 0,,, 
"pr.se ail ,-1 r.i.ss sirirc(-. .L-'sirls- 

'i.r si)a'st .rci.1 r-L'\- :r.rce is burrr,iici;i r:t-'c.rrisc tiitl-Jr,lr.s r.rr.l rrc r,i ili,rJ ;rs trrr.sl.tci. ()r'lt('.rl) :r,;{r.lrt,nt} gl.\}\\.tri.il ir.u, ri.islr t,, .1 1.,,,1.,,,,.,,1;-,, lf r'l^i ,,'f. tlf.,r,.i"n f .,,i:rqrg5ilrll trlltur siiarllri .bjectsl ci r-rri;.r{ 1r,,_.,.g,"rr,'",,;.rrr,o,-r.lrt .r.itliLioil t. \L,FrJ.t.Ltiirr,g lr,r:ic,ri'nt,:,i:i,rrrl tr.rr-",i"pl.r.sic.rl rr_lcl:1()r\:. \ ii-fri.,iilllull'tt)l'\ iiist' .ll]rr\.r'> l'ilr': .rtr.{ rrr.,itrt.rr'\ trr l.t.sltrr,l,,lrt t'-,, t\\,r t)l-,,,,,';,.., 
1ir.1 

,1.r..ss1,:.tlrt't'Lt,qlt .l'.t:{r'slr.r|irrg 'n,]i"'l ,'..l.j .;,, ttr'.,:,rllrrir ir){ lrql 11.,111r,

5t'slern librat"it':s (l.tIt bL' slt.trr'tl l-.-\' sovr"r';,r I ;rr.out,srr,s tlrr.r,rr,gll lrr;rpr'ir-1g,f tlle shart:i, tlbic'ct inl. a r,'irttr.l .rclci.css rp"..,. itthoulgh *il(h !-r"()cc:,scrl*sit'lo,s tlrt: sh'rrr:c1 lib,at'ies t<'> Lri-. pr3r-t of its 
'irtLral, crtir.[rcss slracrr, tlrtr;'tctrral p.1gss r.r'herc tlrc libraries re:sicitl irr- plrrrsri,j',-,.,,.,,rr,r..,, ;rrc sh.rr"ec1 Lr''rll Lhe Pr'()rtess(:s l'1,pic.allr,,,r li'trr.r,.f, i",rr,.11-,,pr(.tl r.Lr.rr,l-r.rrrll,iptirtlrer space of eaclr process trrert is rirr]..:ci ,n.iti., i,.' 
' '

Si.rril.ri'1r,, r,i.rr-r.l *trlr'11()i--\/ ertablcs pr.(iccs!ir,\ tri sltttrt,n1()*l()r\,. llclr:;rlltha t tr'r'tr.ol- llloj-e l)rt)cTJSSCS cali'l c(')mrnlrr-ricatu llrr.clr,r.r.;lr tlre lrsr:t:j'slra'*cl ,1eilr()r'\/. virtr-r;rJ ,r'u,r.,,.,,",- arr.*,s;;ri.:-;;;;.rss t() t-r{,ate.r r..gir:rrrt1" m.rrrr>r'_v that it c,rrr srr;rrt, r,r,iti-r .i.r:rtlr.,. pri,c..,l; i;,;.;:r., ,',\,,,11,i.,1,,,r,,region corrsitJer it p.rrt ol tlrci. r'irttr.rl.r,-t.i."ls;;;, r,r:t thc.rctrr.ll plr'sir alP;l,qes tll'rrrcr"nLrr'_\j ijlrc] sl:.trercj, r-ntrch irs is illrrsrrl;itccl ir-r I,ir;rrr.t:
Virttt;rl ntctrr.t'\'call alL(l\\' l:ragos tci L're sharee{ rlr-rrirrg pr()ces:, c.r-catit;rr rr.itlrtlre f ork o s'sre*r cail, rrr,.',u !-1r"".i,,.*r ,p pr:()(rc)ss cr*ati.rr.

lvc lt'ill l:ttt'tht:r exPi0rC these--irrrcl other'-'.-rrerrcfrrs.f rrirtr.rl rrr.,r,r"\, latcr-irrthis c llaplct-' First, r'v't: l''t'sit-t r'ith a riisr.:r"rssitr. .f rrrpl.rrrc'rirrg,,r.ir.tralirrr:nrrr!.
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Question2:-Describe Demand Paging?

prografil
A

prcJgrarn

ir r [*l

i.r ') I :

\ s\./itDrr'l 11'i: :1 
"''. 

ri':'irill* L_* ..t 'r
I

I1)n C1: .-)): la')I i

:

(-t;tts.iclt.,r l1rtr't ;ttz c,xcr:r.lf.rhitl rl()..fr-itr1r ntrg/rt l:c Iitac-it,lJ f r.rrrtr c-{r>,l- ut.i() ntLirl.rtor\._(.):rc tri:ticlll is l().lo.rct' tlr<' e:nirrc progr'.rirl irr trrlrt'si<--al r:rc'nror\ .rt prrigr..rnr
t'\il('Lrliorr tir:rt , L l<.rrve\,()r', a ;rr,..rhlt:rrr rt itlr tlris aprpr:u.rclr is tir;-ri \.\'L' rl..ril\, r1()tirriti.rllf itz:t"".1 'tltt'*r'rti.rc prtr$r.'<11rr ir:r r:ncrrirrrr". C-c,:rsicter-cr pl()gr..iii1 lirll stari$rt'itil i:r list of ar.eilabig (')piri(-.)rrs fr-onr r,..l.rit_-,l r tlrc r-r.sur is lo sr:lirct. L.o.rrlls1g 1yr.,crrtil'c I)r(.)gr;1111 iriLo trrer.tr<.rrv r,,:strlts in 1,":itcling tl.Lr: r)](et( Ll t.rLrlr,: trrc[t: for i:1/

ttt>t. Atr nl.tot'trlttir"tl str.,rtcgv is tr.) iniii.rllr,'ir.riircl 1:"rges only ers thotl arr r-rrr(ic..LJ.'L hjs i:elchrriq.t.lrl is ktrovr't-r .rs d.errlanct pragirlg aricl 'is 
c()11'|nrt:ll.tl\, Lrscci in vi.rtr-r;rl

r'r'l-rt:rt 111q':-1' art' rlerrr;rrrt.let.l drrririg -Pr()gr.anr 
t,xtcrrtit-rn;'[..i.qers tl.ral irl-tr r,rrr\.(:r-

.rcccssr,:cl i.rl'c tlrLl.s rrr.rvc:r l.r:ac.1t,:<.i i.ni<:-phrrsir::ill nl(:r:rro:."\,.
,_.-. A delll'arlcl -pilging s-\,stert1 i.s sirrr.i[.rr ttr a p.rgirr:l systor:l r,r'il.h sr,vaprprilrg
(I:;ig'r-rre ) r.r.lrtr.c: F)1"()ct,,s$(.):i lesiclt: irr set.:onci.r 1. ,iiu,ri.,.>ry (rrsu;rllv a riisl.:),lVhorr \t'd \l'il11t t() t)xecLrtc a process, \.\,(:r s\r,i:rl) i-t irrtt.r prri:rr<:r-r,,. I{athc:r: tlrlrr
Svl.'i)i.-.rpir'rg the, t,rntit-r'l-1 t-()L-L,:is ittlrr 6te.rtrr)1"\/, h()\.!.^.\r(.rr.. \\,(, lrse,.r lazy syylp6rer. r\
I.rzV sr't'.:tPP()l'l1t:\,(11:.Sr\,alf S a lra.gct itrtt.r rtrEirrtr)r")r rrnlC,<s tlrat P.rg1rl,..,:i lltr. rrJi:cl,rCl
sirrcc u'it: ;1r"tf 11<ir.r' r'it'-\\,irig .r 

-pri,ccss 
.r$ ,, s.,,.1.ia.'r.r.: c:,l: pr;1g1.i, rlltl.r<,r" tl.ran ;rs one,

l.rrgr: ct.rrrtigr-rotrs;r.r-1c1 ress sP.lcr.:, rr:it: clf tlre tei-rl nrr,r.,7.rpi,. i-i tcclrrricrrllt, ir-rcor:rcct.A sr'r'a1>pe'r ttrattiPttl.'rtus <lrrtir-1, l:).r()ce:;sos, \.\.|1tlr'c.1s ii pager: is .:r.rrr,.:c:l-rr(lr.i r,,.r'ththr: in.clir.icllrirl 1:ir:le:s crf .r I.rl-(.)cc'q.i. lVc tlr.r-rs ,.,sel 1.r,,t,,,; r.,ithe,. t.lran sitrrrrtr.r,lr(.r." r.r.-icorrlrc:cIiorr rryi tlr,"1err-rar-rcl pr:rgirrg.
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Basic Concepts
!\'hci'r a pl'r)c.'ss 

-i:".'-*' 
L'.r 5\\.1rrp('rr,,l]: 

ftl-- 
p,.r,$:,r srlu:s*s r.r.hicrr F).rg(:s r,,,iri [r.t-tst:cl [:t:for:e: iirE: 

T.irll.l-] 1, 
-r,1fiir.*tl .r.ri ag.iirr. lrrs;i,i14 .t srt..r1_.'i'rg i. ;: rr...i*It'(rcc>:' lltt' pl'1g*'; Lrt ittr:s r'rrli Llr.:,.: ,ccL:siIr.\ i),rst,s iirttr arr,i)r(.rr.\.. frrr-r>, iin\.itli rrl'lrl irt,g irttti ltr.rrrri-\ n(I il(' tir,ii ri'ir] li,rt'l.rr Ii.]L,r-1 .1 ll\ \\..r\, rr.,,.,,,.,ri,,,-ilri.: srr'.rp tirr:t: arrci tllr: .tntr)Lrtl ,l,ilrf.ta sii,rl rrterrri,rr rree, lt r,i.l{itir ti'ris 'sr-}rg;11g, !\'o 11*.11 .,,,i,,.i",,r],',",,';;:',:t;.i,)r,.:,.. o.,r-,ntrr.L rr.r,,iisrirr{uisr-)

i:i):,::llilii,i?ll:i,:TJl:-:li:,11.,,,'.rrrr rrrr: f",;sl; trrar ni",,,,, ,i,or,.i;ori..rrrc,-Tlris tinr., l.,rur'.ir.',', *'1r.. tt',;r i,,ii i.r r"t t,, .-r,"lr.r,l]'lili':li.''i..']r|..]lr'i]:;lrll.t.,.;:;Iegal arrd itl tlt[:ttlot"r'' Il tlrt'trit is s{rt t() "invalicl,l'tire 
1-;rgc r,irher.is rruI r.alid(tll.rt is, lt.t i. th. lt rgie a l -,.l.f ..,rr.rro.* .rf tt,. p,.rr.l"rni .,,, ir.,,u ticl Lr rrl is t:lrrr.t_,.11'r-rtr tltt' rlisl.. 'i'l rt' rr.]Sr:-t.rbir:: (.ltti \j i,,,-,, lrrg*l ihat is br.rrsl:.rl i.t. rtrr,r.1l1.y is 51.1.ls tr:,Lr"rl, lrrrt tlrr' ,1.,.C,,-t.rfrt..*,ii',tr, 

'tor..r 
p.rXt, lit.rI i: r),,[ .]rir.rgrrtlr jrr rrrt,rrrt,t.t, is

I Ill;l :iillt, lllll:tl I'lllil;1"' "'i,,,,i,i' ,r,,".,'.i,r,.'.. ,,,. i,.,.,'r;:;i; ,',,,',,1.,. ,,.i,;.

Nolice tlr.rt rnar.kjng.i lr,,g" invaiitl r.r,ill.hrvt,r_1() cifcct if the l_rr()cess ne\.rr.tlur.prs t.;11'11'*'. trr.rt i,11i1.,- l-,;;;:; if, rn,c, gr,.:s" ,.,,qr,,-u,.,.r p:.rg. i. .r1r rr.cr ..1'tirr:sc pil.gcs tirnt ilrL'acti,aii-r, r',.,.,.r.,.1, ttrr,, pi,,..,nr rr'.]ii',,.,r, (:x..rctr,\,.rs th.rruir r.r..c
'.tl 

t:r'o.rglr( i* irll p..;.;;.-i,r-i",;l:l;,i 
*1.()(rcss rlrrcrrtcs;r.ri.c.erss*s 

f_,,!;(,)s fhi,lriuLr memory resident, executirl. pr:..,r:e*.1r ,a,rarr-,rallrr.* 
.

v:,rlid*inr;alicj
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sorne pages are not in nrarn memory.
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Figure Page table 
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()p0raIirlg
SySierrl
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Figure

i4r
bring irr

nlrSSirrq paqfr

pnysical
ntetl]ory

Steps ln lranclling a page fault.

I

I

,,,.,,:l]:,Illiof ltl;t""ts il llrr: pr'()(:(:ss tr-ir:-s r'cr.(r.ss. pag* rhar *.as,'r Lrr'r_igrrr

nffi ;{ ijti:*;; tit il]l1 ilii;.rI i :iii ":r ;l I u,; i nr;: I:;i :;til: m I ji:i
,.,.sr rr,rr ,r,,,,,,.,,,,,,".'ii:J:fllll-,.,iI;llli:; I]l:,;Jl;l;ill,,,s"'i,,:i:",1,1;1,;l::i;,ljl'llrr';'r'''rgr'..Irirc 

i,,r r.,.,'l.ri;:'',i'iir;';:;.- r,a*it iq straiiir.rrt.r,v'ar.ci (Figr_rr. ): 
.,.

1. !\rt: r, lr.c,l: .]. ir-r tt_.r.,.t] t"rbl. (rsrra,ll.l..l"lcPt lr.itl_r tllr, P1-1rgs_,ss crlrrti.ril l:l.ck)
l::"ri]:i,j]l,lii::: ," .r",",,,.,ii.,u,',,,r,i.u,u.,,1 ir.,*-,.*,..,,1",,." !r.n.s A 

'alicr or a.
2' Jf tllt'rt'it-'l'L:'rlcL\ \\'il-q illr'.rlirl, r.,r"'tt'r'r-rrirririt.,Llrir 

f)l.r)(.r,ss. Il it*,,s 
'aliil, l.rrtrr,(, lri,rr..t,r)r)t 1,1,1 L,rrtrr_rglrl;rr'tlr.,t 

l).,r.,fr:, \\.e n()!\.Pagr, it irr,.1. \\t'lirr(i .t trr,r, f r-,rr.*t.([).\ t.]kirg.rr,,lr..r.rr llri, l'r,t,_tr't \^i.. r , , , .- ...r:..r 
' - '.'r! \'rrL'll()lll Ul(' fret'-ll''lllle ltlt, f.r'tlrartlpltr).r. 

.lii:,..:Jlliij::;,;l :,,r,. 
()Per.ri(). rc, 1_1,.,.1 ttrt_ tJt_sir"ett 1:age j,r. thc .ervr'

5. !\'lrt,n tlrr cl isk.r_eacl is corrrirlctq, \\,1, ll-r(r;il:!.tj.rr jrrrrr' l''r'.c'e'ss .r.cr tt,.' p,ng., t.;tii., ;, i*cljc.rtt, th.r *irc o:i;ijll',-.iljl,:l]1fl:,1:,il]6. \\'t, r.t,-l.rrl tltt, instr u,.lior.r 111,1 1 ,c(i,, ,(,\\'j ii!,(',:ss rrr. p.ru* .r' ;i;i,J,'.1: ,rl::,:i :llll,..ll :';Jj]:' ,:f.il],,,1];; J,r'o(,,ss
In tlrr' r'rtrt'lr"rr' ('c):1" 11',1' (.)n st(rr,t r,.;t't,1r {in;; a ff r-,\L.r.,s\ tr.itrr ir:, r..1,ir,* irr

lllL'l1r()r\' \\'lrt'rr rrrl'.1'r1'1''1 ti"ri r-1 ,.1.'1r'r sr't: tr,,,i', ,-t,J,, t,,,,1 i)(,r1rr.r Irr trrt.,rir.:r

,.,i-,
'..:'_ 

j

re.,i ta J" I
i'lstrLjctiiln



r--

irrStrr,rCtir.ttr *f ilfC l-)rC)Ce55, r,r'lf irir iS tltt;l ll()11-111t'lllitLr'-t'r-:Siiit)i1i Lragt', tir('i-l'Oqr'55

ir-t-y.r.tctli"rit ll' lt.lrrli: irtr" ti'rc 11,rS-e. ;\iit,r thi> i--riigt: ir lrroLrsht irriir rrltrtlrirrr, Ilrr'
pr()CCSs coliLitx-rcs to rt\crtLr tt-1, f.iLrltirt* ai llcllc)sa!'\ 1-liltil i"l\'(:rI i:agc lh.rt il
i'r(,.t.is is 1lr ntcnrtrrr'..{t iit.rl p0irrt, it r...'in t'xt,(Lttt} r\'it}r trtt ill(11'cr iarrIts."f1ris
scht:::ie i: pi.are cierrlanc{ paging: \cr cr llrrr-rg 11 f\.1 !r' it'ttrl ltt,.:rtror-r' tiiitil it is

r t'rl tl it'e dr.

l.lreor"elicalll', sollrr progt'"1 ut5 could icL:L1ss sevel'al ttc\\'pagcs ol ttrctt"Lt'rt'l'

r.r'it]: e.rr.h irrsir irctiorr errctitit:tr (t,rre paiJr' ior tirc itrsit'rtctit.x-r ;:trrt ntatrt' iut'

rlirta), possiL-,lv c(tr"rsi11$ t:rr-rltiplt: p;rge l'artlts per itrslri-rci-iotr 'i iris sitLI.rtiorl
rr,ouir,-1 rt srrlt 

"ir-r 
urracctptahlc bVstcrlr lrtr[ortnitttcr]. F{-)rttitt.ttcl\'. illlalviis ()f

rr.rrrrriug Froccsser sho-uvs thdt thi-* beh.rvir>r is er,.;eet-litrslv rtlrlikt'11'" l'rogt'.rtrt\
tenci t<r ltryet localitv of j:eferr: n(e, rvlriL:h t't:stt lts itr
lea son a b I e pct' it., rrri.l tt (:e i'rottt tl cltr;ttrtl Pa$i llS.

Thc harr'ln,.ire tl) sltpp()t't ilcnrnnd pagin,; is tl"rtt sAltlar as lhc hat"dt'r'.t1-1'lrrl'

i'.r{irrg .rlrrj srr ,tL)[)ntH:

Page table. This taLrle lriis the alrilitr,'to rn.'irli all r'lrtr\1 irtt';rlirl tlrrortgh.'r
valitl -irrr,.ilid hit or s]lecidl valtte oir p1"111*,t,;1c'tn ['rits.

Secorrdary mcrnor-v,'l'lrjs rrrcllr()ry lrrrlds tlrosr: pilgt's th;lt iit'c trilt prrt:st't-tt

irr ntairr rlenr(lr-\'. -fhe secorrcl.,)r'y nrerlrtrrv is t-tsttallv a lriglr-sprttt:tl .l isl<. IL r-
klr,r\r,n ,rs tlrt,s\.\'ap clrrvicr, anti llrc srcliorr oi ci isk r-tct'cl [or tlris 1-rr,t t']l()5r:l i\
kllr',r.r,n ris slvap space.

,,\ t'r'r-rciirl rr,l.l1.rircnlunt fol rlttirr.tncl 1-raging is ll-re rteell t() L,e.tl-.le ttr rc:st,:l't

an_l"instructi0r.r.rftt,:r'd pr-rgc f.rrrll. tir'c.rirsc !\,c sirYC thc stirtc (re gistc'r:s, (:()llLiiti()1'l

c.t>rlr:, instrr-rc.tiotr cotrnter') ol' ihe int*rrlrplti,l prrri:ess tt'ltetl tlre patlr' lar.rlt
r)L'('Ltrs. tvc lnust br: ablt: t() rostilr't thc proccss in i'r'nr:i/.i7 thc s.lll-trl Place.rntl
st.rte. tt\t.{rpl th.rt tl-re i'lesirtil pagt,is n()\\'in Ilr'rtlrrr'\ ,rtrt.l is i-r,:ccssiblt'. Itr tl'rtrsi
c(l*ces, ti-ris rcclrrir'elltclt is t;rs-1, t(r rrtcct. .\ p,tgc [artlt ttr,tr'ocrLll-;tt iltl\, lllenl()l']'
r-c[t,r'r,itr-t. lt t]re ;,age iatLlt r.rcaLrrs ort tlrt' it'tstt-r-tctir-lti ir,'lcll, \\re t.all t'cstat't Il!
fciciring thr-. instrr-icti()rt its,ilirr. [1 a p.rge i:i]rrlt i-iccrrrs vvitjlt'\\:t;ll"r: [elchilrq atl
o;:rlr';:ncl, n,r'rnrrsl frrich iinil ilt'cocte tlre irrstrr-tttirrtr.,rgirit-t,tttti lllcr-L I'r-ltch t]rt
t,r;rtr'.ttrd.

As ,.r rr'crrst-casc cr;tnrprle.
tlrt' t:ontr'nt ol A lo [i, 1'rl.rsi11g
irrstn:cl'i orr:

3

Iln't l:arrlt rr,ht'rr r.','c lr"\'
irr rtti:uror'1,), r'r'c i.r'i1l lrar t'
page. l,rblc:, ar-rd t',;:start tlrl'
instrr-rction .l*.l irr, tlcc-"ocl irt*

ccrrrsicler .t tlr f t'tt-.1rl cl rt:ss i tr s t t' l r c t i o rl s ti (:ll .'rs,'\ l ) 1 .)

tht,r"r,srrlt in (''. lhc'sc at"e titt'stc'ps t() t.l\r:)cLl[L] lllis

7.

1.

J.

[:ietc]r rirrr*1 rlt,cotit, t]rt' irrstrrtctirln (i\l )l))

Fctch A.

Fctclr B.

Acid A clntl Pr.

Str)r L' LItr' -trtrt irt (.-.

[() st()]'rl itt (. (br:caursu C js
l1r {{it iirt-' rlt,:sircr,i i-ragp,
irrstlr"rctittrr. Tiie rt':tar"t t.r

it ag"rirr, tctchirrg thc tu'

irt I ;r;tg11 llt)l r.tll'l"t)nil\'
[rring it in, (-r)t']"cct t]re
iJl reqr.rrru ictcliitt{ t}rc
() r-)p('l'(l ilci s again,,rrrcl



thtltr 'lclilirr* agair-r. l-lilr'r:r,-er, llrt-'re is lrot mirch li:p.rair.rtl rr.orl. tlrss tir.r?r r:rrcc,rrrpIllif ilrslrltr-'ti.rlr.r),;ircl ilre repeiition i.s,-,.,,,.,=-nra.rrrtl' rr.hr:,r d p;rHr, failjti)rl(:1 i t'!.

. -- I-lrC nrn]r'rt' cliflicrritr' .rrisr-rs rr'1rc'rr orrc inslriiciioi'r rrray rlroriilr.. st,.r,cral.liiit-'l'i:rrL lo(.rtittI.:... [:.r.r:1,i.y111-,1r,..()1-rsiclcr ii"re lf;f.l :r]ster,.,'.a,ril ,,.arl'iria,a_ (m.t,t,r'l'r'rrar:ti'r) in-;tlrrctir''rrr, r,,'rrit:ir Lr.rn n1o\.er,r1r,ar-:5r;-ira,t*- fr.trrrr,r11., Itrr;;i1i..,,-., 1.,arrotho,r (possiLrl,r' .r't:r).rppirrg) iocalion. Jr'r,itlrur irr,,..r.. 1,".,.,,..:'.',;:'.1":*tirrarti,rr).stritcltllt-:s;r p;rgc i-.irr.r 11.1.1 ,"r..,il.,S.,faLrit.qrig1..,r.r.l..,',1 .rfte.r tlrs l.i..l()\,(. is parti.rlll:tl0lrt:- Ilt 'rci tliti.rr, ii tht: r,,,,r'a*.rrr,.l tlcstlirrirtitlrr lrloc:ks or."c,r.1irp, bhc 51r111.61_.blot'k l-ll'1\'l-lilIL'bL'<]r': trrerciitierr{, ilr rr.hich ccrse ,,,e carr)()t sirrrtrlv r-(:)sl;1r.t tl"l..irr.st'rri--ti.ir. 
L L*'rL vls i , -'l

'I.'his 
Pr-trltlenr c.,rr-r be stllveri irr l.;r.,o 11 iftt-rerrt \\,avs. lrr orrc soitrt:irlrr, thc

;l]l:i'l:'']:::,::]']]l'',.,n arrd attcnr[.ts to l{cerss L>orlr r:rrcis til'btrttr Lr]c,cl.s. r a pr;11411,(rLrt ls !:(rilrr{ trr r-rgq-11 r", it ryill lr.tp-pr1.r11 .rt tltis str,,1_t, LrgJ:1;rc.rrrl,,tlrirrr: is rnr:c{ifir.cl .'l.hc l.}roVc c.ltl tlrr-rtt tirl<r-r p1.16"1'; ,.r,ol 1.,-,,ru., tlr.rt,-.,r, i,lgu f.rtrlt c11 o(,clrr., si,ce alllitt' tt.'lt'r,)t1t 1r.1-r-,-.rr.e irt rr)t,rrt'ort. Titc rrIltt,t.:-,rl,,'1,.,,) Ll:_L,S icnt;rir1.;1r.-r r.r,,lli:.tt,r>to lr.ltl tlrc 
" 'rlurcs rtt t'rr"t:ru'rittr,:n ]tri:.rtions" If tlrere is a l,).1.ge l;riilt, aJl tlrr,.lr-iVitlltt'-s.tt't'tt.t'itte'lr back irrto nrcrtt<.>r._1, irg.i:q11-6, tlre tt-ap.-..lugLlrs_,l,6is.tctj.r-l r:€rst()t:c!l}"lc1ll(ll"v to its si'rtI bCi.lt"t: t.lrt'irrstir-rctir.rn \.\,.:ts st..ir.tccl, sr-r tlr.lt thc i.strlrctr.rrt-.r rt Lre rejlr:rLl ttd.

.-..-,1-'::: 
!'5 l'rr-' rr<t ]llcal'l! tlrt' .trlv ar-chiio<'trrrill ;rr"1rl'rlt.rrr i-rr$rrlti..g r:rorrr arir-lilr.l

1-"i''rgirru tt'r 
'1 

1'1 Uxistir.rr:.ir:t:hitcr:tJrrt'to.rllov.,.1,,.,nrn,.,.l p.lgi*g,, hr.rt it ilir.rstratr.ss()111. of thc tiitficurllit:s irlVolVtlcl . l:';rgitrg i, n.t.l.r.l lre1u.,,,,",,] Llle ct,L..,illc1 tlrelll€'l'tl()rV itt;t ct'r111 1--rutt:r sYstenr. It sililr.,lil 1",* errtir"cl-r. tl-.rr.rsp.lrt,rrt trr tl,rt, rrst,r.
frt-r-r6,--no. 

- 
l lrtts, 1,r.r-rprle. oftcn ossrrnlc thirt p;rqirrg .1.,,r L:,1 a,_i..1c.i tt-l .,rr.L\, syst1;lll.;\ltlr.trsh this .rssr-rrrrptio,-, is trr-rc li.rr .r'r-r;;'.-:,,,;;.r.,-{-1r.rg;.'l (,r1\,ir.;,1',.,r:;i,u'llttre 'i f'u,at,' f,-rtrlt Ir,irru,ra,",ra 

" 
-i"t"l 

err:rtrr-, it is r-rot ir.rrr, rr., lrort. a I,rav^c tatritlllelill"rs Olrlv th'rt;rlr adclititirral pasc r)1Llst Lri' blotiqht irrtLr ri.rorlr()r' arrd thr:.pr()Less rcs t ;t r.l.ccl.

PerFcrrrna"rtce of Demra.nc* paging
1')t'rtrattcl pagirrx ctrrr sigrrific.rrrtlr,. allccl,thL, Ir]r-lr)r.lnallce .,f .r c.,rrr;rrii,cr.sVstcrrr.'It' >,''r' rr lrr. lt'1 s ( ()nlFrLlt(, tlr,-i cffective ;rccess tirrre l,rr. .r ultlnl..t it\i_[_).]S(.Lll]tf'lll(rl-\'. Fr>t'tttoqt c.,rni1tr,r tr.r q,t.slt,rnr, tht. llla,nt()l-\..-il(-(.r]S! tirr-rr,, r.lcrr(rtecJ ilirr,r<:ll'llrrs i.r.rr;r 'l l) f() ?()t ) ri.,rr,rs.:.:.rrti s. ,,\s t.'rr,g .',-.'rn,i, r-.,,.r.., rr() l)irgc inr:lts, trrcrcl-l'ci:l.ivi,r (tL.e(,$s tirrrc i-s Lrrl Ltill to Iltc,rrc,raarr"1, itcc:css tj11t,. ll., h9r.r,cr..el,.t p.1.;(,l.rLrit r)cLrrrs, \\.u ntLtst fjr.sire..rci thc rr.,lcr,;r,ti, e_r.,,".,r,_,i,_,".r ,-jirl. arrrl iht:rr .tcrLrss t11(1Cl r,- i rt.,ti \\ () I Ll .

I-c'L 7r L^rc tlrr'' l-rr.ir.-rl-rililt .l-,r l..rg,r, l-arrlt ((l -i l) t_:. 1). l\rr: r','.L.rlrl Lr.\p*(:t f., t()l-re cl,ss ltr zer., - tlt.tt is, 'rt r: \\'()L,tlLl (1\pr:(:l tg ltirr-t, 9r-tlr, .r tt,\4, p..t,,c t,.rlrlts. -]-6i:
effective access tinre is tl-rr.,rr

,lle,t,tir-e rt('(tC5S ti11c,: (1 _ 
7r1 .. t)tLt t 1t ..

Tcr,cr:r-rrptrrtr. lhr,: t fft.,ctir,e a(.ct:sS tirr_rc, rr.c r.lrr-tSttrcrdccl t<,r sor-r.icr-:.r pilg(,, f.rr-r lt. .{ l_-u.gr., I,.rLrll t-aLrsc-s
( )cc( I t-.

Pir.jt' l.rr-r it tirrrr:.
Lrrr-rr.r' it<.rr.r rttr-rcJr tirrrr: is

tlrt: follorvin* st:t.l r.rcrrctl trr

1. 'li-.rp to Il.tc LrprE1.,11!11g

Sirvt: thl' risLrr- rcr{istul
s\'$ tcrtt.

s arrd l)r()ctss stn tL,
2



3. [)cLtrl'rrint,. th.rt lirr., :rr.rr.,rrlr1rt !\ .ts it p..)t](.. l.a]rriir.
4" C.licck th.rl lire pig(..r"cfl-l'rl-l{*(t !\.is iirf!:.1! ..irnLi tJt,,tt)r.trritrt, t]ti, lLr.irtirrrr r:ri ii.rr:p.l!ir,i ( )n iht- ri isk.
5" iSsr..rc-:..t rcat.l ir-c:1;1 1|1i., c-:l isl< t<.:.r ir$r, ir-.rr.lr.,:

i:l' \\',,rit it"] il (li.leLt(:: fol llris tlr'r-ir e: Ltntjl tlr(, r.c.tr1 r-t'rlLrr,st is st:r,,.it:t,rj .

b. L'\1;lit I()r' Ilrc r-1e r icc sr,crl<. i.tnri ..()r. lllti,rrct. tir:rt,.
i. Ru,.rirr tlrt, tr-itrrsfr,r- ()i tl,r(, p.1gc i. I ir.q: ll..rr'rr.,.

\'\'h.iJc n'aitir-rg. i1 ljnt'.ri(, tlt., ( rl I tp sr.rr.qt, ptl rt.r- Llsol. ((,. I,t_t i(:[rr,( jrrlirr,r.l
!)1.)Lir)ltal).

7- [{r':cciVit.ll'r i]1tL:rrLl1:t iftrnr thr., rlisl< [:/(") srrl"rqystl:r:r (1,/t.) t:crrtlfrletr)(1 ).
8- srlvc)tllL'rtlrii$t.l-:iat-r,*1 prt>r.:cssstiltuiortlrr,otlrelLrser'(iisterprriscrcclrtr.cl).
9- I)e'tr.'r'rrrirrr-: th;rt tl-rr. i,tc:r'r"lrpt r.v;rs ir-r.rr-rr trrt.r rr isk.

''Io' COrrcr:L tlrt'pi:rg1' titl-rlt,'nttrl t:r1.ht'r t;rLrlcs tr> shor.r, tl-iat tlrr: tlr:s.i rt.rtt Lr.r,*t is
t ttrvt. il t lltr_.Itl( )t-,\,.

I I. wirit f or t[rt' t r]L,j t(r Lrl .rrlr'>t..;rrt,tr to rlri.: i.rr-()r c:.:, ;rr1,rirr.
1', " lit'str rr t' tltt

1.cs,r11.,,r.,.'' ii.];,:^i,l',;il,ll',il..l;.J,li,l,;l "'tt" 'rrrel t)!'\\i r)i'I's(' t'rl-r1i', :'rcl tlr*,

\.Oti'tllr.rf'tltt,stlstt,ryrs,tt'L,tlL'cr':.sitryirtt,\,r,,r.) C.rsr... I:r:(rr.cs.lrrrlrlr:,\.\,(l .tt-tt.t$sLrrrtlrlr,ltlrat. irr sttp 6. tl.'r,: c t.,t r is .rllr>r:.rir,cj trr arr(rljrt j,- t-,.,..,ro ,,r,lriit: t.lro I.,r() (:)ccL.rr.s.

i't:i1t''tit"r"s 'rr'iditit>tr.tl tirrrt': tc> r'eslrirrc ii"ra, prga,-ia., lt r*,"r.i.,c r"(.rrr(.irrtj *.1-r,.r. t5(: 1,,( )tt'.r rrsl:r'r is cot r.r l;l ute.
Ilr atr1, L]!1s(tr \r.cf .rr-c 1,"-rc<.,r1 r,r,itlt llrl.t.:r. rtr.rjor- (-()rl.rl.)()r.tL:ltl.s <rl thr pa:Itt-1:.rlr)tserr.icc tirlrc:

1. St,'r'r, icr,r tirt' ;:.rge-i'a r.rlt iritt_)r-l.rlPl.
?. ll.r'itci itr llrur p.1gc.
3. [iest.rr.t t]rc ;-rr.trcess.

I llu first ilntl flrirtl t.rsl<s (.trt irtr' r't'rlrrt.'t'rl, ,".r'itlr r'.rr.r,lril c.otlirr;,., t;rr sL,\ (.r-.rl
-['lr," 

;ra::-c^-svvi.tch .ti;rrt,'. lr()\\ r,\ (.:r:, ,,,r,ill 1.rr-.,tr.rLrlr l-,.] .l,r-., t.; ,fi rrrilli:_gr<>r_rri...A tl'Prr:'rI ir.rrcl cl isk. lras nlr n\'(."r^ir:i., latt,,-,,cr,.;f .),.rillist,r:.lrrls..r st,.l<.l:i
tirnc is aborrt li r-r'rillis(l(:(r1tL1s, jnt:lr-rr'l irr.q lr.rrrlr,r,.,rr-r..irrtl :.itvr,.llc, tirrrrr. N.,,,i,,,r,f-,ll
'll'<il tlr;tt \\it) (1 1'() lotrkil'tg .1 t ()lilv tl.-tu r-llvi.l:t:,st.:rr-it:c tirrre . ll.r r.lrrrrrr-,t.rf lrr-t)( (:rssr,rii:' r'aitirrg. iol' tlrt': r.lt:r'i,..t: (otlrlrr f)r'()L.L"ssr.s ilr.rt il,rr r) t..rrr\r,tJ l-r.r..l(r l'.rtrlrs), r.,,rrlrirvi'to itclcJ <-le,rt'irt'-c1 Ltct.tcirig li,r-,.a,r=, \\,rl !\rilit Irr-tlrc pay.-irrg rlc,r,ic. t. l:t._,f,r.r.r,t(r \r'r"r'icr-'(.)u_r'I-('(irrr,st, irrt rr.irsinu l,r.t,'rr rlr()r-tr,t.l,r. iilrr(, t() q\.\..1 p.II ir't.' titkc' .r|r ,r\ L:r.tlrEr 1:.rgr,-t,.tLllt s(,r.\.ir:r-, tirrru of Ii rrtillist-t.,rnLls .urti .rn-rr,rrl(I-\.-iiCit('s.j tirrt<,rrl f()t) rr,.rrrrrs(.,q:,,1-1.1.5., flrt,rr tlrI l,il-t,ctiVC i.:tL.C{:j:"S tri.rlC ll_)l),1 Il{ )s('\'( rt-tr lS iS

b"


