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2) Figures to the right indicate marks.

1) All questions are compulsory.

N.B.

3) llustrations, in-depth answers and diagrams w

4) Mixing o

t allowed.

f sub-questions 1s no

5) Assume suitable data if required.
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1) What is mean by casca

Answer in 1 - 2 sentences.
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2) Where system resource allocation graph can

3) What is a safe state?
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Write a note on layered approach;

Define co-operating processe:
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4) Enlist the contents of file control block?

5) Write definition of a file?

What is process management? Write i
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Q.2 Attempt the following (Any THREE)

(®)
(b)
(©)
(d)
€)
D
(2)
(b)
G
3
&
%
.

;

i R B S
G Tl PR F S Ko EMGN
' iy .:.w.,ﬁ.,.m SO Nw WMM....&Y. A gw.%; i m,n%mmxnm}

i ... h_\&..\f.&.a(m.vu.\s ﬁi......,.w_.i.. ' " !

A



Bog % wb ..(%\..m. R I
T2 AT .,nh.eﬁ. ¥ 2 AT AN
. -w..w.. S AT e .f..% AP PV LT A
%...M...m__.h .4»,_._ ,.Hhﬂ.;.; u}m,%.n.rwm....nﬂa.a_? nmn,.“tw»\_wr.%“u i _‘uw% ..w\.ﬁ..,v 1Ak 1
NS N 5 S 8 LN TN PN
) . TP Gk SINCINGY awh".mw?w.u.ww e L5 \,.,.C,&,.,,_.S,,c.,_b
o ..,,.Nw. r.hv‘uefﬂ. -y g G \.;N.W\v J}.m_V\. Mv._.%“mv M\\W s ..m.w.n,....\\\ mquw n Aﬁﬂ% ..,.....\W\._.a....\...w»ﬂ
,_m@mr.w, R RO Py el §, W ﬂ...q,\.,,ww_?_ﬁ_,..w w.,.,,_,.,ﬁ._,,%,,.ﬁ NS
WW. “.M_-.......“ar.#rnﬂ._..f-(\w. - r.r.a #.).M f.”.‘w..\m._.\wxw.u“ & X .q_.v-\u.. ._mWM..!.(f nm.._c‘_.h.\“x. m.“\w.r.\ ..._..u.”ﬁ..._.i Aerw.r m\%“.b.ﬂ.-.!.w“&&q;\..r ..ﬁ..........vw a‘%.}a ﬁ..w‘w”.wu;!
..‘w.‘.,v._..&.\nw. u...: P ...m.,u . .N....N.. ..,.J..fwn.. e A..w._.. nf\u.._, ..-1 e .D.\:m ..m,c.m.w_f .,_xaha. : .?3?
O .%w,, z oy “ wr .,m& § A Q, N. - .‘w.y L .“.., A.M:,_.@H.. e m.m: £
et e A G 2 < s e S IR
&x_a Sel .w% NN 55,5 m,,fm.m_w, Y f»ﬁﬂm&&% =) T (IInE A
S 8L DIV N & b LR ALY IR L .0 o So3 s N 4B ALl e Nl
BN BN e b Ao S )
SR y < N7 2Ny NCTALY W RPN LY Fr s b, A A
WY - 4 RN/ AN e ...%.dmnﬁw.. LTS A, LN a\w.f&m.x_ 5
n;,.... g o A Amm, . :.4 o »mu o hw....hxwm, /.,N ve i ¥ ,,...,;_Ww e h,. rx,..m. _wﬁ u,,«w. “,w. X .,.w.,_, ﬁ.uv_..;
; PG REENLIINE e L BN o s
e e Sy ) BT e T |
s n R iy S 8 w v, K" g ,....,... o d e &% S T W v fv. o i
" - _I&W\Mm.‘f}u.: ml.._. ..,f..rﬂ_._f ,.W}ANW:V ._mﬁ.._.. .N..%Wn«..\, .“”W...n.r\_..- o w.m..._.m“..... /ﬂ/.;q‘wvu\...unn..f .nﬂ.. u\h : :nwm.“w.w:pp_ %. Ntw n. ,\. A-“W\Ja. %.In.u..h. h......u...m.........ﬁrwﬁ.ﬂ
P A::.. A Nk 57 s..w«.,.. Y .,.._,ws .m.ﬂ......r{ n Z s m.u.. e Wy .w...sx o F For ) ,&w”.a o L E m
...._...w.\_! Lo .-..,\m. ..r.. .”‘\. r .n....f_ l.w“\m. q“x.x .am. -y f; o .Qw .\........./......1»...‘.. < ......_f.\w ..%{\6 nu__..(.i .\.«WJ_ mpmﬁ. 4..?;%% ...\W - a .
Sy w._..,.., . ;m?%x&f Aﬁ\ NG qw,wﬂw LN 7 %‘ p) W.ﬁw LA fm&w&ﬁw‘ .ﬂ.w;m. . ﬂ..,\w.m .m
n SOOI Lo 55 RPN NG ENC ) Vi &l e S WA g ‘ .
ot LAY SURLIEY U v T A et N g RIS m k=
» ) o, S E - - Cadtap N g T L o SFE,
g P A R 5 e e e S 2 s 27 8
: Cpp i Qm.,:ﬂ,_,ﬁu o LI N ,ﬁwﬁ,.nﬁ.._ S S e, = 2 5 B & -
: ~ .W..a ... o g ol LA _. .-.wv - ....]_.. w.r .,J_ + .}n ' WMM.... ’ .ﬂ v ..m..._:.... et .—um"....._.w . 4 ..J.p .r.,,\.u . el
= Wiy Y Yin S m.m»:.,wf NN R L b K o Al N o 0 i CON o = £ i K=
E Wm: £3 #...u..: L.“a.q \ri L.a\v..w\.. e S, .n...\ .:_.%.....m,m\v._ 2 Vo . - m\.v‘..tuww f..nw.. T, = Q) 9 q h -
o, cﬂ;m,_;. Fon e 0 «,..._ .m\._ e < “A.a. m..,...f e o sm. i &.ﬂw. e Fy .;..W,w xm.\,n..ﬂ KA m a g o -
T ..Kn.Mw..L:m...;. ,\Nm..u%..sw.ﬁ.{rwn....a...uv w..r.Wv .{m : mw..m__. T m\.n...,.sﬂﬁh#.i...mr ....m .,ﬂ..l.__..__w..vh_ ,ﬂ}m,»r«/ »..g..;m“...“...%m.ﬂ.v;\, Mvﬂ‘muaw%, ;.Vwmwu — ol e Cry e 1@
2] Xy SEONG AN RSN Lty TE Y S, £ vy A ﬂﬁ.._,ww,_ a0 O : o~ 2
o SERA AR, AN IS .%;}nﬁ.-,_m,,.y.&..uﬁ, 2. P SNy Ko e B Lo m ep ‘7 &
78] O Qm:.,q F o A g ey LA e ISP o £, . Foy Mt i e PO : Q - L .
N x,u.\ m:.w_,, v NN 5 ey dm g ﬁx,;ﬁmw AT ﬁm&;ﬂ.ﬂ;&%ﬁ;ﬁw ey ..u.?im,E%, m._ m = - ¥ .
e . A3a x {.__.vﬂ‘. ,..1. - w Eure ....m:. L " ._F ] n.. N * ..../A. 7 4 ._a.__“. i o oo .M.._.. h Rr7 A . .l_r . )
; gV ...m_ﬂ% &y D g S ,u,..rnm.ﬁ..n.ww 4 e nﬁw__w..‘.\.,&x,,h__.ﬁ, RS AN iy ﬂv&% g © <& ¢ v .
. m _.m%m ;ﬁw...w....mﬁ:%wﬂ\w wlm e h..r...;, ﬁww_.,vr}.. , !\H,Qn.ﬂ,w Mm.w ;h.\.v@. Jr“. Jwﬂx ,«W..rw. F- ,.Jﬂ.ﬂw;.wu.....ﬁ . o Mm m m m tmu i .
- e . i SR AT 2t 1 PSR £ ¢S4 ;- o SBNRE e, S e .
A SN y \M G, oy __w,wv.\rb&.w....Fvn..mv $ip Sh PN ﬁw#dmw._.:w%: A 5 4 - ‘. :
. PRGN I i Ve T 3 oy AT Ay B o > =
.ﬂu,.nnu.. e i LY mf ] .#h.ﬂ. o3 .\Q\,.{m\ i W e N e _ (4]
p\\_ B ..w..ﬁ.a.\w.: .\_.\Wm R Far e Qw .rw;. e LA m:;.m..mw CE : A7 h Mrhwﬁv 3 0 'S !
= E A »Wx. Q-.m..w,f __k‘}a“._. ...rﬂ wﬁ%& .,...u:aﬂ\f!..‘m....“.ﬂh..m.w. u.m.wﬂ ﬁww..J. s%..... ..MLA\ Jfﬂue_ .ﬁ.,..w_._\..a ;“% e P Hﬁ;..ﬂﬁ.w ] 0 .m,utﬂ.u.._ e d m m
_W...W%. Wl\... u...w}..ﬂ.“.#...m M-.NN np.qf“..“: h.. ..%— .m.._._.%-u..iﬂ%b.. __J..mu..-. J_P_ru“.. Lz%._-_n.‘.v..i -3 i \J A....m.._...‘..W(.f\.bv ' h.u... .r..\n”.q....a_ .m..‘.....m.___.u. L m..q..w.x. c e W *
. P .. B e s.mmf . \w._. .ﬁ....\ 4«....&.._.”1.,. o - wr.... .....W;_ R ......h.... 5 \‘v .,." ,m\.__u\n.\ N .u,_....um Gr.. LT w...-...,_.h".hw,.. e s ....p E r
0 h.....av. N.H...V:a MV } ns..v S m”‘w!.. .«.Hw.h - .ﬁ.ﬁwm..pl. \.Jp ..ﬁm...... WE L *m,..qa Ly Ay k g ' - PN p N d S .
L ,m., L - .ﬂ.u_ - b s,a,v.: e ™ i DA LA ey ATy EEPe T 5T ”.;mmﬂ ..ﬁﬂ.t w o £ 42
o~ el g el Gy W 3 AN i PN bo, g o L 2 0 o 8 )
. P .kw‘..u S s ...n“_..h;v,__..”m.m,.. 3 M.;,.. Y S )T " E 5 Lo Ak - ¥ WY Fle v & e F U hwr _ e 4 (V] *
iy i 7 LER L ",m.,c. &mﬁ A XS Fe™ Fos e = g o %u Fogm 5 &l «Plv. m L u
M 0 K\ﬂvm.uﬂh.. L _f ﬂm.ﬂuw..w.m ....»n.“m.!. ; ...W.W{M_v .m_{.. .,M._(..f j...n..m“.wirf..“. Mxv.“..”.rj NIV....\._....W....“.WMM IJ.%..-"......’ .n”-ﬂﬂ.mﬂ.m:nhmww fw.”...“..”u_.iT..l_.._....”_..\. W.‘H.Vm..r.v..mu\w\\‘;.m.hwm..w.. - ey r 2
= ﬁn mﬂ._ ..ﬁ-. ,\MN; _ﬂmﬂW ..N.il.m....r.r... r.».%ﬂmﬂ ....,.,. ..__._rm.. .m-v.ar;..au .~_.-.,..w._... w.:._.. ,...V.z_\r/\..(..now.. .. tm..r .ﬂ?au .....mv..wa. ..x..;r mm«vv%, uu.w”ﬂvm u - o O B P2
o %.,ﬁ,m.ww o T, ;.,_%:.hwm S G wﬁm@ (o b E..v.h\.__ﬁ; S (* o O ¢ = . b
S~ Dinjolc m, wmw_ﬂ,w._._.ﬁw_w. Wy ld i e by =N ..mm NN B, A us) A : 3
- I H ». v.a_ b * ...n. fh-..._-.__ g " } rﬂmx} ._ r M... - i e g .u.... ..1. ...ﬁ ™ ......r..\ @ R .._._...p...,.....,..,,..., ; L . - "
a > ST %‘wﬁ-.\m? ﬁwﬂ,_r - x%...,.,.,w N.._.\,mwm w{%%m ,J.w.,:m_;,ﬁfw..r@ e xw,.,.mf._.mw .Www N7 ,,%_.Wmﬁﬂ ..m 2 % o0
= Q KPS INED L Ty S B, 5 Ly 8 Lk EONNC PN~ > M L T~
e m T #a%..“v .,.,\M.,,.{ & ,.\....#__..W\.vaw, ,wv..r au%./w.‘.,....w,.. - mm..m.. m.‘ﬂ.«ﬂvﬁfﬂw.. ;.b\rws ﬁu.w__. W_n. ..,m..ﬂ..ﬂ%.mwﬂwfwM.Mym\m.u.u > hvﬂhm«. x..x... B o B
@ 2 WJ bl ,m”,_,.,.wm.m,.f_._.}_.* s w_m.% m m,\. ?_.M,xm% _.fﬂ. 4 M_w,mw_.ﬁ.. & T% .w.w% s :smmh. M;m »%u%m ’ .um A
N . ' o L DL Y /A S Y RUREA o
ey W p e O n i B b A 2
Ikl 2 24 B b R B B el 2 | ¢« B
.._.A-..r\__f 0 .)...‘r . - ..:._._ﬂﬂ..... ﬁ.. >,. A -, ; - \__...\n-. b ._ﬁn. : ....th. . 1 ... . ns_...__,_ .. - £ .......!._ " m o '
e g e o oF Fa L wkv:_r ..u... \ﬂu .W' T - " w2 .,a_uv.. m. .Umv .tt«:..m. A . n..wv ) -
..._.._-l.- N 0 % g a m r\.&‘. .?.E.\A.. ...ﬂ\ .._. _.U“..,.._.-W/. _,...\M .\;...m.rMﬁ 5ﬁ@w'm1 of_...w.ﬁ:,”...*w!:_.ﬁxﬂ mMzﬁ_ ; .o.ﬁ..m }F‘#}” h#ﬂa&:b.\v”\.ﬂﬁﬁg,\v\ @w I 1._._.” W/\- d G ﬂ
& B O oL e S, < (200 < G, S0 i A A SN el 5 ) o )
2t u N — /qmv P ,.MYF Fre ,m.wt., .q..w ﬁﬁ..\ mm‘; ; 3 LAPN m.‘e f%r# . ..w,.._ e .P.wﬁ_. . " w;.r. a8 .au e F
Y a8 =3 = IS NI EPRT I o) Ny ENRY ;D?,, Fron st = ARIRE. el
g < 5 =8 Bl e e e D ol ), N £ B M
-.._m H .,... oo Al E - L ... ...;.. ) g .,.._..... .m_s...xr r FT e P . - ,..c\ Y u...%..‘l.... _.xu.._.. §
. ~ | 6 (| ._.IO... i2 . ..m JM AT M?_%,;f.\?\.‘g. ,ﬂ»mm_.. @.u.,ffaxmnu g o ./_n_.v Rﬁﬂu.ifm.f £ Imwﬁkﬁ 41 m“.m.. [l o~
- * fopd C t'ﬂ& r—m niniterl] e ..mrﬁ.wm ..Wt\.w.._...w_m._.«-% .__._fﬁ .mﬂnm_ A:h#f@a@a 7 ...ﬂ...._m._;.v__“,.ﬁ \awlw@b’ am..._m. .“.g\-..\ﬁ.g zwm!r.rmm..f...f\m-r.. » "...w.”w.e - — .
e f n G e a ...M.i.hvw\w\vu.w .,.\. »\wcm. r.”u_u\.i\v.v..ﬂ.v ;ﬁm_“_.m”_h. N iy z}:mhk”“mmmw.qmrﬂmnpﬂ\: .P“.lm”.. ..\.m.w.\u:v % t ..,.)_ ..M%m...pf .mf_.n..» ,......"m.. s Ay\...u.-... %
' ...r._un... __ t 1 m n . Rn&iﬂ.w A.A......Am...ﬂc. D .._..M.w._ v ..,-h...%.h. J_..n..a.xﬁ.._ _".a aaM\«....,r” i ﬂ.hnw”;yp.&a..“.im. - Y, v .”\.%J m......u_u..... AA\&.. /Ev ....__." . .«m..ﬁ..u__s‘u . E
s ) o @ L - Qo = LS s A= .m._ N PN A~ m_,....u... <A aw.ﬁw_v;,,ﬁw 9L R o
b .....m ? .m .___.m .m G A pa ﬁ ﬂ_.._nm .mxwm\.,w,m. % ,.ﬁ,w e.mx. gtwu ' m.,%\m_» wmﬁ_w\ ﬁ.ﬁm 5 Sm ) ,_w.w,ﬂ,m ’ fm,,\m._..n M @%Wm.;.,.._m.. »mm.u_? B
. . ,_..J_ .._._..r F A " I A . o N .r._n .. . 3 e ........._.... r V, ... 4 " " ' .... s s
_,.1 — R B o R o 2 ¢ oo S G e m.m%ﬁ”. o NG @%ﬁ.m: , By
A1 R, ... Y d ¢ - SRR d u . ETa y R £ 39 NG L SR
M PV RS = s = N v M M oy 4 B, o .ﬁbﬂﬁ«w&ﬁ? WA BT 2y Ey S w«mﬁvwﬁwwﬁ s, &
- i " ) " ¢ ._..-. ., a e krad L e f T .-..4_.. ity e /. ....q a g
ru_ P V S e e B P E {.ﬂ. 1,.,% x..........r.n?nﬂ\:.nrnv_« r..hu...?.. Mﬂuw ._....T. m%w..... ..“\H?mf.w\r.f. Y - Mn..a._v. X ..:_ *ﬂww ..“ .HW.&.«,. t....w.ﬂ ..a. a.%f r\.v_\/... J_.\Irvw...._u/u?
, 5 & E g & R oY, B A e S
k A < O ¢ = & Vo Bl 3 a4 H.a._,...wmﬁ.wﬁmﬁm 5o b O e Lo ww_u,ﬁ %..wﬁ.m 4 m.mp.w
= 0 s o T AN~ =R S o S &,w,_w&%__,,ﬁrﬁ, IR NS S
v [ Gt h .....af\,knwu IS 'y 7l o P M;n.v_nﬂm._., Fu.m_.w&%ﬁx;:.__.» %.«uw. ..,wﬂ.z;.,w.w t.w.ﬁ?. \w ~ “_...m.w..}..m. g
. ) .t_,.,.wu_h - b il B 7 N L CINICY Frimd e N Y Ly,
L ﬂ 4 g In M M R.M\w.}a_r ﬁ.:ﬂhﬂi_ , .\Hﬂ-&... _“._.-r.fMa._. Ju"ﬂuﬂ.%u?l .W%WMJJM/! mewmﬂzx}mvwaf;th?nr%“ﬁmm”mu.%.wﬂrﬁn-\w ......A-\Nf ...“1. .w .v. -
' b . 1 ...“..ﬂa Lok fpr .L-E..;L. £ , , RE . e . rd. . TfI ..;J._... ¢ 7 ..._.. 4 ..h...\........ L :._w. iy e h__._.. u\vmw .
p— s> S ' B ’ < ﬁ: O o T 2 e o ﬁ“\ 4 ¢ 2 W, e A da o t Tia, T ‘. ey * W.J.:, ,
o= e S o, R & wmmétﬁ&,ﬁ R._%ﬁ,.;_.,w g B o
m\ ) r.__e..r..__..&.....whv. ,...' .m..“w [ m.w.l .hV e.,tm .,.., NW%....___ . ?ﬂ..ﬂl.f A.M....Tn 4.:_"_ .n“ - ».ﬁ\v.,. /\....._. N hax\ﬂ .nw“.,ﬁ\!..#..%m.m.., .
AT ol P I o S BT PRSP o Ty
~ o B (5 T g A RSN ORI e
O o~ S ot S A R Y= ﬁ&\% OIS AL By
~— ) RPNy ECy AN NS ey i PN Wy N e Bt &
= Gt 90 Pt o e G GAREPNCY
S NS £ & \:,\.;?;l.am 4 e e R P 5. L
: S’ A o CE Y M .,,..L_M,_,;{A.un ot ! y d s LVl . ¢ %w F {5 e NJ oL xfﬂms.hmv m_mw..
sl s G RN oo Sy EINLNG M
P AR IS POIRCOE W Ty SNV Y e s Sy g L
.....r._a“._._m_“.-.../.'-.,-.h;.\. ...“mq{..,.n.. M\...}\Wmv.:.u“w\”.hv% .__..L-._. _f..,. in h_..r ,..l,".».....‘o.m..r.....t.. ..V-_WM. W. ...aA.V )..ﬁu..mw -.MVW?‘. A_J...wn..._sv......._..wxx._.} K
;.-.._.,._-zﬂ & bate “.”..r __..\v.m. o 5, W “.w..v.. .“s“.., v M__..h +\Ahu. .._:.,. . Aw..._nkn. ﬁ“ . ot ¥ ...n...»_..,..a W P
ROl 1 g T i G
= .....x...i "~ _._r.qn.... Y ....h...r . - e e . a i s Ey _.........._._..,..” N .
(RTINS P HNGAE o %wm&;.ﬁm N .,ffw.w,.m
R S . \.,.J. e o ,.; L - . r ..—... iR ..._.L [
Chy ety G o (e SO S
N AL \hfm.w\\u.nkﬁm &\h_w..v ...w..“n».?ﬂ.ﬁf.ww..nﬂnw_...wq.
o &r.w‘. o - .... 5 T b - .r..
O e LT g T
A ..._u.wv.liu.rw_._v..m u.._‘NJJ_-.h
WAL ey m.....,...q...



LM Lt

b e ld d . o b o e

T il w y e 4, .

Q0133 / 82004 / OPERATING SYSTEM.

3 i
)
r

¥nw._”.,?,. w@.mh nﬁ...,av.\ﬁ..,mg
‘. rw ) .H,w..f. i 9\.“..;»

e e T 13

y e ,.&um.nu. ..,“x.,.
REIE% LN
Pheas

LT ..f ....

T

5- State process model diagram and its states.

Describe user threads and kernel threads.

Q.5 Attempt the following (Any THREE)
Explam

(a)
(b)
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Define deadloack and state its necessary and suffi

Discuss types of schedulers.
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