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{The State University of Govt. Karnataka, Estabtished ae per vTU Act 1984}

"JnanaSangama" Machhe, Belagavi-590018, www.vtu ac'rrr

Dr. A. S. DeshPande n.r,., Tech., Ph.D' Phone: (0831) 2498100
F'ax: (0 8311 240 5467

Rcgistrar

Ref No. vru/BGM/Bos 12021-22/ 409

q

6.

7.

Date tr $ AI){E r*ar

Subject:

NOTIFICATION

Acaclemic Calentiar of IV semester MBA, ll semestcr B.Sc', IV semester

B.E./ B.Tech., and (revisecl) VI semester B.E./B'Tech'/B' Plan and

(revisedJ I semester B.E./B.Tech./B,PlanlB"Arch. prograitns o l'

University regarding...

Reference Hon'ble Vice-Chanccllor's apprcval darcd: 25'04'ZAZZ

Academic Calendar of IV semester MBA, Il semester B.Sc., [V sen:ester B,E.l B'Tech.,

(revised) VI semesrer B.E./B.Tech./B.Plan., and [revisedJ I semester B,E'/B.Tech'l B'Plan'/

B,Arch., prograrns of the University are shown on t[e 2"'t page of this rrotification'

The principals of Afliliated, Constituent and Autonc.rmouts Iingitteering Collegcs clrc

hereby informed to bring the acaclemic calcndar to the notlce of all conccrned.

sd/
IlECISTRAR

To,

1. The principals of all afiiliatccl/ constituerlt f Autonomous Dngirret-'ring {ioilege s irndet' thc

amhit of VTU llelagavi.

Z. The chairperson, Departntent ol Mechanical E,ngineering /Civil Ingineering /Cornputer

Science and Engineeritrg and Business Studies oIthe University'

Copy to.

1. To rhe Hon'ble Vice-Chalcellor through the secretary to VC, V'l'U Ilelagavi ior ittformattrirr

z, The Registrar (Evaluation), vTU Belagavi for infornratiotr.

3. The Regional Directors (l/cJ of allthe regir-rnaloifices of V'l'U for circuietiort

+, 'l-he Director SMUI'l l, V l'U Bclagavi for inforrrratiurr arrr-l tu rilal(e arrangelllcnts to upload

Academic Calendar on thc VTU web portal.

The Direcror of Physical Eciucation, V'l'u I-lelagavr for tniormaLion

PS to Registrar VTU Belagavi
ncl Caseworker/s of the acadenric scctian, V'fll,

I

r.. Sct/-
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All the concerned Spec

Belagavi

ial Officer/s and

)1.#
f.l-'*X
b{ *l
t";*i.\--_

-..,i ,\
;:)



Academic Calendar for lV sem MBA / lV semB.E./B.Tech.(Revised) Vl sem

B.E./B.Tech /B.Plan., (Revised) B.E./B.Tech./B.Arch./B.Plan., and ll sem 8.5c.

P rogra ms for AY-202 1,-22

Vl semester I Vl semester i sem B.E./B.Tech./I B.E./B"Tech B.plan. lV Semester lV semester ll semester -;

(Revised} (Revised) MBA B.E /B-Tech 
";,';" ' 

];:I:IT
Commencement

of 04.04.2022 04.04.2022 09.0s.2022 16.0s.2022 23.05.2021. 13.12.2021
Semester

Last Working l

day of 16,07.2A22 16.07.2A22 20.08.2022 27.08.2A22 05.09.2022 10,05.2022
Semester

18.07.2022 t8.O7.2A22 01.09.2022 06.09,2022 28.05.2022Practicauviva' To To To To To

; 29.07.7O22 29.47.2022 08.09"2022 09.09.2022 04.06.2022

, 01.08.2022 01.08.2022 22"08.2022 t2.0g.2022 72.0g.2A?.2 12.05.2022
TL^^-.,; Theory i 

To
,rsv' t To To To To To To

Examinations ; 20.08.2022 20.08.2022 14.09.2022 30.09.2022 28.09.2022 27.O5.2022

21.08.2022 21.08.2022

lnternship To To

, 10.09.2022 10.09.2022

lnternship
Viva-Voce/
Project viva

Summer ?roiect /
Professional
training /

Organization

1L.O7.2022

To

72.07.2022

i Study

Submission of the
report

to University

i Commencement i I

i of NEXT Semerter 
79.A9.2022 ' 19.09.2022 10.10.2022 10.10.2022 06.0u.2022

Please Note:

. The academic sessions for EVEN semesters should commence from

r All the students of VI semesters B.E./B,Tech, programs have to join

of their INTERNSHIP during the above-mentioned duralion.

. The Institute/Department shall plan to have extra classes to

the dates mentioned above..

thc VII semester alter completion

complete the requisite hours o

blended mode to solve the doubts of rh,

teaching and learning as per the scherne.

. Faculfy should conduct additional tutorial classes in

/*l);;-:<;- ',

{:( i }\
\ rot tt lvl
Y,.r.,3-1i/.{ij..::-h



a

a

Faculry should concluct additional tutorial classes in blended mode to solve the cloubts of the

students.

The faculty/staff shall be available to undertake any work assigned by rhe university-

Notification regarding the Calendar oI Events retating to the conduction of [Jniversi ty Examinations

will be issued by rhe Registrar fEvaluation) from tirne to timc.

Academic Calendar may be modified based on guidelines/direction.s issued in the future by

M H RD/U GC/AI CTEIState Governmen[.

Academic Calendar is also applicable for Autonomous Colleges. ln case any changcs aro to

effected by Autonomous Colleges in the academic terms and exantination schedule, they could do

with the approval of the University.

IIEGISTRAR

Yjr..1
I

bc

SO

Jlr)lf)l<-/

l.' ;-'.'



Jdrt{doJ.:, mao,gd *{.}roaruol
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qad dorld:" ebq. eJdnaJ-ssoore

V[svesve rffiya Yeeh m*B*g 0wffi ! &"$ n Evm nw*&y
lThe State University of Govt. Karnataka, Established as per VTU Aet 1994I

"J n a n a S a n ga m a " M a c h h e, B e I a gav i -5 3S0 1 E, y,av\n/. \..t u, a c. i n

Dr. A. S. DeshpandeB.E.,rech., Ph.D

ReEistrar
Plione: [0831] 249BLAA

Fax: (083i) 24A5467

Ref . lJo WUi 86M/80s 1202t.221 3 7S,l Date:

Itevised- HOTI FI CA'l. I O ru

Subiect: -Revised Acadernic Calendar ol ilven semesters
B.E./ B.Tech . / B.Plan. / B.Arch. programs of Un iversity regardi ng...
Reference: Hon'ble Vice-Chancellor's approval dated: 22.AB.Z0ZZ

The revised academic calerrdar concerned to even si:r{rcste rs cf
B.E./B.Tech./B.Plan./ ts.Arch. progra ms

the attached sheet;

The Principals of Afliliated,
Colleges are hereby inf,ornied to bring
all concerned.

Encl: As mentioned

sd/-
RI]GISTRAR

The Principals of all affiliated/ constituent /Autonornous Engineering Colleges u:rder the
anrbit of VTU Belagavi.

The chairperson, Department olMechanical Engineering /Civil Ingineering /Conlputer
Science and Engineering and Business Studies of the lJniversiry.

To tl're I{on'bie Vice-Chancellor through the secretary to VC, VTU Eelagavi ior infori:ration
The Registr-ar fEvaluation), VTU Belagavi for information.
The Regional Directors (l/cl of all the regional offices of VTU for circulation.
The Director I/c. ITI SM U, VTU Be lagavi lor information and to make arrangern*nts to
upload revised Academic Calendar on the VTU web portal.
The Director of Physical Educariun, VTU Belagavi for inl'ormation
PS to Registrar VTU Belagavi
All the concerned Speciatr Ofi'icer/s and Caservorker/s of the acadernic section, Vl'U,
Belagavi

of University are hereby notified as mentioned in

Constituent and Autonomous Iingineering
the revised acade nric calenclar tcl thc notice of

T{},

Z.

Capy tc.
1.

Z.

3.

4"

5.

6.

7
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tThe state University of Govt. Karnataka, Ertablished as per VTU Act 1994)

"JnanaSangama" Machhe, Belagavi-s90018, wlvw vtu ac :,1

Dr. A. S. Deshpande s.r': rech., Ph D. l)hone: (0tl31J
Fax: (083 iJ

249i11 00
2445467Registrar

Ref No VrU/BGM/B0 s/2ozt 22t ;1.-:* l"t
:t* ,, q.l,rJ *;"')t

Dare ,,(, ,"J \ra,-\l ;-ULb

Revised -N 0T I F I CAT I O f{

Subject: - Revised Academic Calendar oi lV sernester B.E./l3.Tech., programs of

University regarding...

Reference:
1. Hon'ble Vice-Chancellor's approval dalecl: 05.05.2022

2. VTU/BGM lBoS 12A21'22 17A9, datcd'21).04.2022

3. VTU/Exam /2AZZ 20231,10, datecl A1.05.2022

4. VTU/Exam /QPDS 12022-23 / 114, dalcd A1.A5.2422

The revised acadernic calendar concsrned IV semester 13.8./B.'l'ech', i:rograrns of

University are hereby notified as belo'"v-

Events

Commencement of EVEITJ Semester

last Workints day of the EvEru Senrester

Practical/Viva [xamination

Theory Examinations

Commencement of next ODD Semester

Existing dates

16.05.2022

27.A8.2477

01.09.2422
To

08"09.2022

12.09.202 7.

To

30.09.2022

10.10.2022

Revised Eates

23.0s.204?

tr3"ffi$.3*32

05.09.zCI?2
To

1"3.0s.2023

1$.CIS.?*?2
?-
I {_.l

s8.10,2022

1S.10.2022

The Principals of Affiliated, Constituent and Autonomous Engineering Collcges are

hereby inlorrned to bring the acaclernic calendar to the'notir:e oIall conccrnsd.

sd/-
RNGISTRAR

1'he Principals of all affiliatcrl/ constitttcnt,/Autonornous [inginee ring Colleges undei"tllc

ambit of V'l'l.J Ile lagavt.
'l'he chairperson, [)epartnlcnt of'Mechanical [inginct'rrng lCivrl I:ngineering /Contputcr

To,

1.

2.
ofthe Unrversity.



Copy to.
1. 'l'o the I'lon'ble Vice-Chancellor through rhe secretary to VC, VTU [3elagavi for info
2. 'l'he Registrar IEvaluation), V'fU Belagavi for infornrarion.
3. 'l'he Regional Directors (l/c) of all the regional offices of V'l'U for circr-riation.
4. l'he Director I/c. I'llSMU, VTU llelagavi for information and to make arrangentent

upload Academic Calendar on the VTU rveb portal.
5. The Director of PiTysical llducation, V"l'U Belagavi for inforrnatior.r
6. PS to Registrar V'l'U Belagavi

7. Ail the concerned SpecialOfficer/s and Caseworker/s of rhc acadenric section, V"l'

[Selagavi

',:

$E/tl. f:t
'.{.)

1'
i

,
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'\?ZV i 1-?*t" . ilo;iU:b*?i€CA(la:'. 6:2q1$' ?'{;dd

Visvesvaraya Technol o gical University
{St;r'c *iriurrr,ur,,rll,i"..rr,**rt.,t l{ar *.rt;rlia irstrrlXs*crl ;ts ;:*r lll' V'1'lt 

'..L' 
L<.,1}.11

"ltr'trr;r;;;';;;;""'llrl;r;4'rr"i-5'){}{}1ti'ldl'rrn;rt'rk;'t'ltrt?ie
pr,ot,n,, tr;ii'lilti''t"t"''- l ''x' lulr'i112'11t1'1t;7'Vitb'tttt: t't"Onln", 

[0831) Z4*B1,OO

Dr. A. S. Deshpande s r'' M rech ' Ph D'

Registrar

Fax: [0831) 2405+67

Date:
I"r. vT[/so s / Ae / 2o2o-21 I ,s##s

NOTIFICATION

Subiect: commencement of oDD sentester of uG-PG progran-ls lor tl-re year 2021-22

regarding...
Reference: Hon'ble vice-chancellor's Approval dated: 22'09'2022

TheacademiccalendarconcernedtooDDsemestersoflJnder.graduateandPost-gt.adua[e,
programmes of University is hereby notified as below-'

ThePrincipalsofAffiliated,constituent,andAutonomousEngineeringcollegesarehereby
informed to bring the content of this circular to the notice of all the concerned'

sd/-
REGISTRAR

Encl: As mentioned above'

'*' ,. The pri,cipars oI a' arfiriated/ constitue.t /Autonornous Engiueeri'g colleges ttnder the

antbit of VTU Belagavi'

2. The chairpersons of all Departments, Centres for PG Str-rdies in Belagavi' Kalaburgi'

Muddenahalli, and MYsore'

to,l.'o;o 
rhe Hon,bre vice_chancerlor througir the secrerary to vc, vru Beragavi for information

2. The Registrar [Evaluation)' VTU Belagavi for informatton'

3.TheRegionalDirectors[I/c)ofalltheregionalofficesolVTUforcircttlation.
4,TheSpecialofficerCNCVTUBelagavifortrploadingonVTUwebsite
5. PS to Registrar VTU Belagavi

6'AlltheconcernedSpecialofiicer/sanclCaseworker/softheacadetrricsection,VTU,Belagavi

-. --'-\- ').
t'."',,): "''-|!b'-'

i'o-t'/' 
^'-., t\ * t\

lcr l..r
l. i ':'t/ j:'
\3,).', $/:> i

\ / t, \-...- -''...('. ; ; ''
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A d*e d*doS;* sa o gd ") dd.) e;*ase-: o3;

Vi svesvarraya T'echno logi cal [J niversity
1',,.r' ii,ri..r.r.rli'll i,r,rli,ilr,.ll ,ri l(.,rl.rl,ilr.r,,.l .ltii".it,'1 ,,'r,,;'iir.,itl1.i, ;'t.,ii

ilr;rir i :..ttt:'..1tti,'\ i',r 1.t.',,'.',..,'lltilii',. i...i2i1..t,il .,, *i,.',',.,
. )i. ti',.,.tt!:.;1 i :1,.')itt\|ti ;.\, :t,,i ii' rtt',1;, 1,,'.,]:.ltr rl{r.,{ 1r,

llegistra r'

l)lrorrc: (0t}31 ) 249111 0(t
i;r:<: (0[]3 1 ) 240!; 4 6'/

l{cl: V'l'lJ/liOS/5O7-/Z0?-(t t-1 I $,)\_tl l):rtc
Ilcvisccl - N0'l'lIl(:n 'l'lON (1)

'l'lrc l)rinciplrls of AI'iili;rterl. (lt;rrslitrrcrrl irtrri Atrtorronrorrs llnliinccr'irr1i

Ilrc corrturrt ol l]ris eir.crtl;il to t)tu tt<tticc ol all llrc cottcell'ttctl.

'l'o,

A ffi trtrkfr 'lt)'/'/

irrrti Ill scnrcslcrsSubjcct: ll,cviscti-Ac;rtlcntic (.alcnrlrrr o1'l s0nlostor Ii.[./l].'1'cch./l].1))au./ll.,r\r'clr
I t. l i. / l t.'l'c ch. p r.o l l r;urr.s fir r AY 7. 1) ?. 1' ?.?. r'c1 1a rrl i n 

1 1..,

Ilcfcrencc: ilorr'blc Vice-(llrlrnccllor''s itpltr<;r,ll dutccl: 14.0'3.'2.t)?-')-

'l'lrc rrcatlcntic cllt:ttrlar coticcrrtcti lo I scurc.stcr')i li./li.'f i:r:1r.7'1i.1');ur /)l.Alr:lr irirri III )rltncstcr ol )l.ii. /
li.'1'cclr.l)r'o1;r'arrr.s ol [)nivcrsity rs lrcr-clt1, t'c rtotificri as lrc]rlrv-

lf ;tny of tltc rt[rovc rlatcs itlt.rlct:lrttcti ttr lrt,:r lrolirlliy, tlrcrr t]rt'corr csporrriinll c\,()irt n'il] t'ortrc inlr.r

cllcct otr tlrC rrcxt lvo|l<ilrg clay.

Notilication rcgarrling tlrc (lalcnclrr ol [jvcnts rclrting lo l]rc r.'orrririr:l of [,lnivrrr,si[.1, Iixurttirlttiorrs rvill

bc isstrerl by lht: l{egislr';rr'(l'irraluirtiorr) floir [inrc [o linrt'.

Acatlcntic (lllcrrtlar trtay bc rtrotlitlctl llascil orr 11rr)tlclincs/ilii'cctiorrs issLrcrl irr []rr: ItttLitc bv

fU I I I( l)/ U (; C/A I (,'l'lilSta lc (iovcnr rrrcn t.

Acarlontic (.alcnrl;rr is also irpplic;rltlc Iol Aul"<trt<llllou)^ (;ollcllets. lrt c'lrsc if itny r:hitttllcs itt't: lo llc
cllcctcti l)y Alrtorl()n)oLrs (.ollcgcs irr Ilrc'rrczrtlcntic tur'ttrs irrrt] r::iiunirrrtir.rrr sclrcrlttlr', tlrc.y tcttrltl tio sr-r

n,itlr thc;rpllrovul of rlrc UrtIvcrsity.
'f itc tacLrltyTi.stafl sir;rll lic lr',,ailullle to urrrlr:r'lrr l<r,;1r1)1 \\/oll( lrssiignt:ri lrv tlrt' ttttivctsit\,.

(lollclics :rlc lrct'ciry iulirntrt'tl lo hr'1tt1t

Sri/ -

i{ ti(;ts'l'liA ){

olIclics rrrrricl tltt::rnrlrit ol \/'l'(I

t,l

l:vCntS

Commencemcnt of ODD

Sc m cst er

Last Working day of ODt)

Scmcster

[)ractical [:xa nrinations

Theory [xaminations

Cornmcnccrnent
of tVEN Scrncster

I semestcr
Il. E./ti.Ic c h./

73.72.2A21

13.04.2022

l-U.04.2022 to
2l .04.2027.

?"8.04.2022 to
20.a5.2A22

23.05.?.O27

ffi

lserncstcr
U. Pla n./ Il.n rc h

1,3.12.7_021

t3.04.2.027.

1,8.04.202.7 to
27.O4.2022

28.04.2022 to
20.0s.2022

23.05,7,022

lll scnrcster
B.E./ti.Iech.

I8.1,O.207.1

13.44.?.42?"

76.04.2A22 b
23.04.2022-

25.04,202.?- to
15.05.202?_

L6.O5.2022.

llcl;r1i;rvi.



()opy to.

1. 'l'o tlrc IIon'blc Vicc-(liiiurccllor throuli)r tlre scclct;u-y lo V(., V'l'tl llcllrliu,"'i lirl inlolrrurtrorr
7,. 'l'lre l{egistrar'(livalrralionJ, V'l't) )}claliirvi lol rrrl'<lrnr;rtrou.

3. 'l'hr: llcgional I)irr:ctors (l/c) of all t)rr: r'c11ioua) of liccs o['V'l'l.J lirrcirc:rrlation.

on tirc V'l't) rvcb portai
l;. llS to l{c,listrar V'l'tJ l}c}ir11avr

6^ All tlrc cctttccrncrl S1;ccial Of Iico'/s:tn<l (lirscu,orkcr'/s of tlrc;rc;rricrrri<: scr:tiou, V'l'lJ, Iicl:r11lvi

r){*n1q,rw?,
IIIiGIS'I'RAIT

3\'rrt't

?-l?.
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WisvewwffirffiSre Twuhmm$ex6$wffi$ &$rcEwenru$ty
(The State University of Govt. Karnataka, E$tablished as pe r WU Act 1994)

"JnanaSangama" Machhe, Belagavi-s90018, vJww vru ac rn

Dr. A. S. Deshpandea.s., reEh., ph.D.

Ilegistrar
I)horrc ('J{1.} I ) 2,1(}li l{){i

l.;x (0iJ.i 1) rl,i() >.lr>

oate i;''r;. 
.

Revised-NOTIPICATION

Subject: -Revised Academic Calendar of I scmester 13.8./B.Tech./B.Plan./B..Arch.
programs of Universiry regarding...

Reference: H on'ble Vice-Cha ncellor's ap prova I d a teci : 08.0,l.ZAZZ

The revised acadernic calendar concerned tr serytester

I3.8./ts.Tech./B.Plan./ts.Arch. programsof University are hereby notif,ied as belorv-

Ref No wulBGM/Bos/2021-221 {4q

Commencernentof 0DOSemest€r

4;:, ,;2;L'ii:tl"L

Last Workingday of the OEOSemester

Practical fxaminaticn

Theory fxaminatir:ns

Existing dates

13 r2 2021

1l nr lntla ) ,wa, Lv LL

18 04 ?022
T.I (l

27 04" 2illl

')O r\.1 )rrl )
L1).\j*r Lt) L /

lo
20.05.2022

23.05.2022

Revi,",*rJ d;:t*s

1" 3. 12 " 2021

tn nl ',n'l'l
JVTVN.LU&L

02.05.2CIz2

Tc
1ft nf, ir1"93
J-\j.\J J . t-\L t- t-

'! ] ,*lC n{\3}T&.UJ. LULL

To

30.05.2S22

tr1.86.ZCI22Comrnencementof tVEN Semester

The Principals of Affiliated, Conslituent and Autonomous Enginee rirrg (.ollcgrs arc

hereby informed to bring the content of this circular to tho notico ol';ril ct;nccrrrcri

sd/-
}trT.,CISI'RAR

't'o,

1. The Principals of all affiliared/ constituent /Autonomous [",rrgineerirtg Collcges unLitr tirc

ambit of VTU Belagavi. T

Copyto, .i
1. To the Hon'ble Vice-Chancellor through the secret ayU.;5**;(U fichgavi fol inlurnration

u--'.-. . \.
2. The Registrar (Evaluat ion), VTU Bclagavi for information-I , 

'\

t/



3.

4

The Regional Directors (l1c) of allthe regionaloffices r:f,VTU for circulation.

'l'hc l)rrcctor SM{.Jl'l't, V'l'tl Belagavi for information and lo make arrangenients ro I

Acadcnrrc Caicndar on the V'IU web portal.

'l'he Drrector of Physical Education, VTU Belagavi for information

PS to Registrar VTU Belagavi

All the concerned Special 0fficer/s and Case worker/s of the academic section, V"f I

[]elagavi

5.

6.

7.

fr-
,y.-

-n',1"' REr



d)%e{do3,l* sDo -g d & Sdr& G}adqJ cj;
,ii,LJo:I uQi,a!d) (,/:i tr,,t:, \!irn:|, *i;;.t:t-i6 t,&.,,;:::).,:, 1i; ,r.r,i::,: /:., . , i

" tl4i, x t n::, ;t, . .rj,"t rr; :-, -^ ?4 ti" \ :. r..:,, zi : 1-; .: "-. I . .. ".-,

visvesvaraya Technof o&icatr uniurensity
{st;ttetJnive'siryofcovtrtrtrrent,[l{,rr,.rt.rk:rl-.st.rliiislrcrl ,spcr.rhr\/rurlrr l{),, I)"f ,.'ra SJnil.rntJ,, ll*l.rg.rvi i9{}{) I ti, l(.*.rr.rt-rk.r, I*di.lPlrorrr {08tl}?1.)81(}1.} l.ii,{fltiilr i{rit.,.. !t, r,.,.,. \ru j(,!r

Dr. A. S. Deshpandee r. M rtch., ph.D.

Registrar
Phone: (fi83l)24981il0

Fax: [0t]3 1) 2405467
Rei vru/B0s/Saz/2020-21 / frtgz

NOTIFTCATION
Dat{r A n fie?,il "tn6t,I t\ fif\i"$ 1t.\//

fi " j" qBf ,i *'r""-

subject: Revised-Academic calendar of,lll semester B.E./B.Tech. progr.arns for Ay
?OZI-22 regarding...
Reference: EC resolution no. 2.1..4, datecl: 0+.01 Z0ZZ

The academic calendar concerned to 3.d semester of ts.L-
University is hereby re-notified as below_

/ B.'l'eclr. Progranrs r.rl

Revised-Academic calendar for 3'o senrester of
B.E./b.Tech. prograhls for Ay ?,02L-ZZ

')

Events

Commencement of ODD
Semester

Last Working day of ODD
Semester

PracticaI Examination
For regular students

Theory Examinations
For both regular and lateral

entry students

Practical Exarninaticn
For Lateral Entry students

Commencement
of EVEhI Senrester

Existing Dates

1S.10.2tr2:"

19.*?.2023

?3,.SA.2#?2

To
04.CI3.2A27

s7.03.a033
To

35.03.2SA2

3.1.04"2022

1*"L* ";LIZL

7_5.*3 
" A*?"V"

3&.03"t*a;
To

31.03. 2A ;"2

01.04.2022
To

fff. il$.2S2?
21.04.2027

To

75.04. A0? 2

0a.fis.as22



a

a

The lnstitute needs to function for six days a week with additional hours (saturday

is a full working day). #if required the college can plan to have extra classes even

on Sundays also.

lf any of the above dates are declared to be a holiday then the corresponding event

will come into effect on the next working day'

Notification regarding the Calendar of Events relating to the conduct of University

Examinations will be issued by the Registrar IEvaluation) from time to time'

Ac.rtlerric calenclar may be nrodified based on guidelines/directions issued in the

Iuture by M ]'l RD/ UGC/AI CTE/State Government'

Academic Calendar is also applicable for Autonomous Colleges' In casc if any

changes are to be effectecl by Autonomous Colleges in the academic terms and

examination scheclule, they could do so with the approval of tlie University'

The faculty/staff shall be available to unclertake any work assigned by the university'

The college has to conduct offline classes to cover B0% of the syllabus of the courses'

however, z0o/o ofthe syllabus can be covered in virtual (onlineJ mode'

Attendance of the student's offline/online classes is mandatory and record should be

maintained and submitted to university whenever informed'

The Principals of

rnformed to bring

Affiliated, Constituent, and

the contcnt of this circular

Autonomous Engineering Colleges are hereby

to the notice of all the concerned'
sd/-

REGISTRAR

Encl" As ntenttoned above'

To,
1. The Principals of all affiliated/

ambit of VTU Belagavi'

Copy to.
1. To the Hon,ble Vice-chancellor through the secrerary to vc, vTU Belagavi for inforntation

2. 'i'he Registrar IEvaluation), VTU Belagavi for inflormation'

3. The Regional Directors [llc) olall the regional offices of VTU for circulation'

4.TheDirectorSMUlTlCNC,VTUBelagavirequesttouploaclAcademicCalendarontheVTU

constituent /Autononrous Engineering Colleges under the

acadentic section, VTU,

t

--/'
..on--- REGIST RAR

ry

web portal

5 PS to Registrar V'l'U Belagavi

6 An the concerned Special officer/s ]li-casewo\rls;r 
*e

/,.'.. j :
/,:l/ :: ,''- :'- '
l/l
I o; I ",. i
i .i I l

irl i, I
\,:-\ ;i .t.l\ r)\ .u .' ' ,

\.;\3:-.- 1 /\ .lr','. -

Belagavi

r''- (- __

t.?



R rinliriuffi {olbgt of f;nglrcwing
CALENDAR OF EVENTS FOR EVEN SEMESTER

Academic Y ear 2021-2022

f ,Yt -)\
Coordinator Principal

Week
No.

Month

Day No. of
working
Days]VION TUE WED THTT FRI SAT STTN

I

Jt'\t-
6 7 tt 9 l0 ll

2 l-l t-t l5 l6 t7

l l0 ll ti l1 l5

{ JT'\E/JT'LY )7 llt l9 30(T l ) r (1'r ) 2(Tr)

:!

JI. L\

l 6 l 8 9

6 tl tl I t+ l5

1 llt l9 20 I )) li

8 25(T2) 26(T2l 27(T2) llt )() l0

9

..\tiGtis't

I ) -) + 6

l{) ti l0 il ll I

ll
l6 t7 Itt l9

t2 2) 2l 25(1'3 ) 26('ri ) 21(T3)

l3 At-G/SEPI' )9 i0
'l ota

(

Satu rr

I numhcr working
lal s including
lavs(ercept Jrd Sat)

l2 ll IJ l2 t2 9

\I't .\( ,\Dt lil('(.,\t.t_\Dt._R It - sl_\tt_sl't-R
('ommcncemcnt of l.\ t-\ Semcster 06-06-1021

[.ast \\ orking Duv of l-\']-\ Scnrestcr -.r l-08-l0tl
Stlrt of l)rlctic:tl I.-ranrination 0l-09-2011 to 09-09-l0ll
Start of l-heorv I.-rtnrinttion I l-09-2012 to .10-0()-l0ll

I ntra/l ntcr lntcrnship 0 l- I0-l0ll to l0- I0-l0ll

NOll::1. ((',\:-.
2lr('A:-.
i Indicatcs SLrndar's ct all othcr gcucrallroli.iuls.
J Indicatcs third Saturdal':.

,5. lndicates lntcrnal .,\sscssnrcnl (1.\)tcst

t2

l9

26

3

17r
24il'

' ' '..;

3l ,. ','

:7,,
l4r

28

9

l5

3l



ffi

f '.,k":7'

$ riniltutn {,ollege of 
-f;ngineu 

tng
CALENDAR OF EVENTS FOR EVEN SEMESTER

Academic Y ear 2021 -2022

t

I

Week
No.

Month

}IA\'

Day \o. of
working
DaysMON

2i

TUE

21

WED

l,s

THT-I

26

FRI

27

SAT SUN

I
2tt

2
\tA\7.rt-NE i0 3l I 2 J .l

J

.tt \E
6 a tt () t0 ll

I l-l I] l5 l6 t7

:\ 20 2I 22 23(T r ) 21(T I 25(Tt

6 Jr NU/Jt l.\ 17 I8 19 i0 I )

7

Jt l.\

l 6 7 li 9

8 ll t2 li l.l l,s

9 Iu l9 20 2t )) 2l

l0 2s(T2) 26(T2) 27(T2) l8 29 l0

ll

AT'GT'ST

I 2 -)
.l 5 6

l2 8 l0 ll t2 l-l

IJ
l6 l7 Iti l9

l{ )') ') 2+ 25(T3 ) 26(T3) 27(T3)

t5 AI. G/SEPT 29 l0 I 2 -l

-l'otal

d

Saturd

numbe r *orking
als including
a\s(e\ccpt 3rd Sat)

l-l t{ l{ l5 l5 l2

\'t't .\( .\Dr_\il(' ("\t_l_\Dr-rr I\ - SE\ll._St'IR
( omnrenccmcnt of l-\'t-\ Scmester l_t-05-l()tl

[-ast \\ orliing l)a1' of I,-\'[-\ Semestcr 0t-09-l0ll
Start ol' l)rlcticitl [-ramination 0i-09-1012 rr I i-0(.)-l0ll
Sr:rrt ol' l heorr l,-ramination I l6-09-10ll to 0tl-l0-l0ll

\OII::1. ((.\:-.
2. I:C,\:-.

-l Indicatcs Sundar's & all othcr gcncralholidays.

J lndicatcs third Sattrldal's.

5. lndicatcs lntcnral,.\sscssnrcnt (l.\)tcst

i. ..

,' -.' ."'r

t.'-

I .,"

-,r\t.',/

Principal



"i

ERIN{DAVANI CCILI-EGE OF ENIGINEERINIG

CAil-ENDAR. OF'EVE}ITS FOR EVEN SEMESTER
Acadermic Y ear 2021-2$22

Frincipal
-L*.. ,-

-J'
/t .', I '{ '--

\ ,/ \
,' \ r' tr.'-.
l:,' \:i_\
ic" j r i '[i,, '- ]"1
\':\ I ,'r-/\2\ =, /-:-/
\..t1 ,\--i'.;'l/'
\ r'':,, '- '/

u,

Wcek
No.

Month

APRII-

Day !{o. of
rorllag
DaltMON

4

TUE

5

lVED

6

THI,I

7

FRI

8

SAT SUN

I 9

2 il l2 I]
3 Iti l9 20 2t 22 23

.l .\PR.ILl\!A}
25 26 27 28 29 30

5

It.\,\

2 I 5 6 7

9 l0 il r2(Tl) r3(Tl ) r4(Tr)

7 l6 t7 IB l9 20

8 ll ll 25 26 27 2B

9
\t.\\ /,tr[ \F_

30 )l I ?. J -t

10

,,t \t-
6 7 B e(T2) l0(T2) r r(T2)

ilrl l-r IJ l5 l6 I7

12 20 2t 22 l) 2t, 25

r3 ,,t \l]/Jt t.\ 27 2B 29 30 I 2

1-0

Jt t.\
4(1'3) 5(T3) 6(T3) 7 B o

ll5 ll 12. t3 l-+ t5

'n-otal 
mumn hen wonking

da5's imcIudimg
5;ltundavs(except Jnol Sat)

t-{ il5 l.{ n-0 !t

VTt AC.\DFt\fr fl (', C,\ X.fr.\Dr.t{ VN - SE}IESTER.
['orn rnencerment of F-\'].\ Sermester

l-ast \\'orkimg Da-v' otl EVE\ Sermester I 6-07-2021
Stam ol' Pnar:ticaI Exarmination I B-07-2011 to 29-07-2011
S,rartofl'l-heorr'I-xamiuration | {)l-0ti-l0llro20-0ll-l0ll

2IrC,\:-
j Indicatcs SLrndar's & all rrther general holidals.
I lrtrlicrrtc. tltirJ \.rrlrr.llrr ''.

-5. Indicates Iutcnral , \sscssrlcnt ( L.\ ) Lest

15i*I,,
2l

I

I
l5

22

29

5

t2

l9

26

IO

\OTE: l. ('(1.\:-.
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BRfl il'{DAVAN COLLEGE OF- ENGINEERINIG

CA[-EI\DAR. OF'EVEN]TS F'OR. EVEN SEVIESTER
Acadermic Y ear 242\ -2022

)Prim,e ipal

lVcck
ltio.

Montt

API{II,

Dey NSof
Prddrg
n*!*.,MON

I
TUE

5

WED

6

TTTU

7

FRI

8

$AT fitit
! 9

2 ll l2 l3

J t8 l9 20 2l 22 :)
4

APITILAIA)
25 26 27 28 29 30

3

!t.{}"

2 4 5 6(T1 7(Tt)

6 9 l0 ll t2 li l1

7 l6 t7 IB l9 20

8 li 21 2,s 26 27 28

9
}I1\ /JI \E l0 )l I 2 3(T2) 4(T2)

l0
,rt Nt_

6 7 I s l0 ll

rl I ll l-l l5 t6 t7

i2 l0 2l 21 l-r 24(T3) 25(T3)

il3 Jt \t_/.,I l_\ 27 29 30

Totral mumben wor$iimg
,da1r"s Irnciurnimg

Satunriavs(except Jnd Sat)
IJ t2 IJ n2 m 0

\ I't .\c,\D[_\'il[c cAn_E\DEnt \.N[[ - SE}[ESTER,
('ommemcememt oif EVE\ Sermesrten 0.i-0.1-2022

I-asrt \\'onkime Dav oii EVE\ Sermesten i 0-06-l0ll
Srtart of lPnaaticaI Exarmimatiom

\oIE:
2. l:.c,/

I Indi

i Indi

,i. Indi

. . -_lUf-4f ml!,r'l Ir *1!4!9 *
. C'(.\:-.
:-.

:atcs Sundar's & all other general holida-rs

:ates tirird Suturdar's.

:irtes Intcnral /\ssessrlrent ( lr\)tcst

!1-!].-]91 :,,' r-lijl' -19_rj_ _
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CALENDAROF EVENTS FOR ODD SEMESTER
Academ ic Y ear 2021 -2022

Week
No.

Month

Day No. of
working
Days

MON TUE WED THTJ FRI SAT SUN

I

December
ll t4 l5 I6 t7 l8

2 20 2l 2.3 21 )i

3 Decem ber/Jan uarv 27 28 29 30 3l I

{

,la n uary

-1 .l 5 6 7 8

5 ll l2 ll t5

6 l7 Itt l9 20 I ))

8 ,lanuary/Fcb 3l I 2 3 .1 l

9

F ebrary

7 8 I t0 il l2

l0 l1 t5 l6 t1 l8 l9

II 2l ) :)
l2 Feb/NIarch 28 2 -) .t 5

IJ

!larch

7 tt 9 l0 ll t2

l{ l"+ l5 I6 t7 I8 l9

l5 ll 22 :t

l6 l8 29 30 ll
'l otal number working da-'-s l6 l5 l5 l6 t{ t5

\'1-t .\("\DElilC C,\t-I_\DER

I . SE}IIiSI'ER
('0mmcnccmcnt of ODD Semestcr J- I J-t\)l

l-ast Working Dat of ODD Se mcstcr 3 r -0i-2022
Start of Practical Examination
Start of 'l heorv Eramination

NOTE:],. 'CCA:- Dec-22* National Mathematics Day, lan-10*-App Development workshop.

2. ECA:-Dec-14*-National energy conservation Day,Dec-31*-Cooking Without Fire, Jan-5*-Debate &

Discussion,Jan-8*-Stamp/Currency/Coins Collection, Jan-12*-National youth Day, Jan-25*-National Tourism

Day.

3. 
* lndicates sunday's & all other general holidays.

. lndicates lnternal Assessment (lA) test's.

" --l-j \

t.( P-*- l\
/ Co-ordinator Principal

I

I
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CALENDAROF EVENTS FOR ODD SEMESTER

Academ ic Y ear 202 I -2022

Week
No.

Month

October

Day \o. of
working
Days

ilTON

l8

TIIE WED THTI

2t

FRI

22

SAT SUN

I :-)

2 25 26 2rJ 29 30

\ovem ber

{ 9 ll l2 tl
:! l5 l6 t7 ltt l9

7
\ove mbe r/Decemb

er
29 30 I J

{t

December

6(Tl ) 7(Tl ) 8(rl ) 9 t0 ll

9 ll t.t l5 l6 17

t0 20 I ll 21

lt Decem ber/.Ian uarl 27 29 l0 3l

l2

January

.J .+ 5 6(r2) 7(T2) 8(T2)

IJ ll t2 li
I{ t7 t8 l9 20 2l 22

l5 2l 25 )1 l9

l6 ,fanuarv/Feb ll I 2 J .1

l7
Fetrrary

7 IJ q l0(T3 ) r l(r3) l2(r3)

Iu ll l5 l6 t7 Iu T
I otal number working davs

including 2nd/{th/5th
Satu rdavs

t6 l7 l5 l8 l6 9

!.I'T',\(],\DE}II(] C.\LE\DER III - SI]}IES'TER
Commencement of ODD Semestcr I 8- t 0-102 t

I-ast \!orking Dav of ODD Semeste r t9-02-2022
Start of Practical Examination I l -02-1022 to 0.1-0i-1022

Start of 'I-heorv Eramination 07-03-1022 (r 25-0i-2022

NOTE:1. 
*CCA: 

Oct27*-OnlineQuiz,Nov-08*-Debugging,Nov-L0*'Transportday,Nov-25*&27*-Technical

Events, Dec 2*National Pollution control Day, Dec 22*-National Mathematics Day, Jan-L0+-App

Development workshop.

2. ECA: Oct-5* World Wild Life Week, Oct-11*-Girl Child Day, Oct-22*-Technical Event, Nov-L7*-World

Student Day,Nov-26*-Envrronmental Activity, Nov-29*- National Electronic's Day, Dec-2*-Computer Literacy

Day, Dec'1L*-Talent Hunt, Dec-L4*-National energy conservation Day, Dec-31*-Cooking Without Fire,.Jan-

5*-Debate & Discussion,Jan-8*-Stamp/Currency/Coins Collection, lan-12*'National Youth Day, )an-25*-
National Tourism Day.

3. 
* 

lndicates sunday's & all other general holidays.

4. lndicates first Saturday's & third Saturday's.

5. lndicates Internal Assessment (lA) test's.

.cS)t./' <---t- \q-c f*-1'"
/ Co-ordinator Principal
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t D LLE.$E Af 'frmfilmLfi:fr'l&l'f.
CALENDT\R. OF EYENTS FOR. ODD Sf,MESTER.

r\eac,lemaic Year 202 1-2A22

( '.r€tllrr l-.{i'j/t
,'- a",ll
--/' , \,.. /

., \'- /'

11 rtk Uontfu

Drr Io, of
uortilg
Deyr

ll,u-\ TL-E \1'ED T}IT FBI s.{r s:\

l

October

I

) 1 ) 7 8 9

3 tt t2 rl
4 t8 2t :: )J

) 2i 26 28 29 30

)ior ern ber

9 t{(1tt t2rTt I u(Ttl
li t6 r1 l8 l9

9 ) :+ It,

10
}oorem berlDecerntr

e!'
29 i() I J

11

Decemtrer

6 7 8 9 t0 It

I2 {lrT2t l4(Tl) l5rIlt t5 I^7

ti l0 ll 2i l

1-] Decerm berl.rlam uar] 27 28 29 l0 JI

If

.,lanuary

J "{ ) 6 7 8

16 lt t1 t

17 t7 Ii3 19 2(k Tl r ltrTit ?,itTSt

J 2i 2i 29

19 ll
I otal number workinq davs

including lnd/4th/5th
qe f!i r.i rwq

ni x6 1a t5 t5 c

VTL AC.\D E}[[C C.\LE)iD [R. V/VIN . SE}{ESTER,
'Cornrnencernent of ODD Sernesien 0t-10-2021

i-;rst Worliing Dav o[' ODD Semester il-0r-2022
Start otr Pn'actical Exarnination 0t-02-2022 to t0-02-2021

Start o[ Theorv E.'<arnination I l -02-2012 to 25-03-2022

NOTE:1. 'CCA:- Oct-27"-Online Qurz, Nlov-08'-Debugging, Nov-10"-Transport day, I\ov-25{ & 27*- Iechnical

Events, Dec-2"National Pollution control Day, Dec-22"-Njatjonal Mathematics Day, lan-10*-App
Development workshop.

2. ECA:- Oct-s'-World Wild Life Week, Oct-ll*-Girl Child Day, Oct-22"-Technical Event, Nov-17*-World

Student Day,Nov-26$-Enrrironmental Activity, Nlov-29*- llational Electronic's Day, Dec-2'-Computer Literacy
Day, Dec-L1*-Talent Hunt, Dec-14"-Nlational energy conservation Day, Dec-31"-Cooking Without Fire, lan-
5*-Debate & Discussion,Jan-8*-5tamp/Currency/Coins Collection, Jan-12'-National Youth Day, Jan-25"-

National Tourism Day.

3. 'lndicates

+. lndicates

5. lndicates

sunday's & all other general holidays.

first Saturday's & third Saturday's.

Internal Assessment (lA) test's. ._ .:

(. , 7e----7 '/ C n-o r rll i ,n:n,r n'r

(\i-I:;J{\
"1 -, \?'. trri meipal
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7
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lt
llr
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tl

Iq

It

l
()

:\



117-.t
g.,"t3,!

r{t'4 - 
7ar

4--- - ^ "i

l/,;L
Coordinator

Srndauan tollegs of lngne*lng
('ALt.\l)t.R ()r r.\.p.r'ls [()R Ol)l) \r;\l[.s'l p.t{ }r( Ai I Sem)

Acatltmic l'car 2{12 l'2$22

No. Of
r*'ct! ttonth

Ilr r lo. rrf
* orLinq
$ayt

Aclh itier
\to\ IT t" \{}l) tilt t RI sAt sl

t
tf .B

1 I lt ! i'tll 2tt 3
llr "e cmmenccm?nl rrt tlcn

rr mclir r

'! I 1 t,l 76 l7 6

l l"l.&\t.rR :8 r ll 1 I ( (t 5 1 "\1;tha \Yi', aratrt

.t

}IAR

7 H .) irl lt ll t3 6

5 l,{ r! llt 11 12, It 2A 5
I

6 lr

l8

")1 ?'t 25 26 27 b

1 IA R,/A PRI 19 l() ll I 2lt l 5 -l,ga4;

8

APRIL

{ 6Tt Trt 8Tl 9Tt l0 6
'f l -fir:,t Internal 

.l *it

9 lt t7 l3 t4H l5H l6 t7 3
l4-Amhedkat Jai;Jnt

G*i ?nda'1

l0 l8 t9

26

20 2t 22 23E 24
6

t5 Deft Erent

II PRILT}TA 25 27 28 29 30 t 6

l2

]IIAY

9T2

3rI
4 5'12 6'f2 TT2 8 6

3-Ramz;rn EiilB:sar qal arii il
Second Intemal Tesr

I

t3 t0 lt l2 l3 t4 15 6 l0 & 1 lrvorkshop

l4 t6 t7 18 r9 20 2l ), 5

l5 23T3 24T3 25T3 26T3 27T3 28T3 29 6 T3- Ilird lnternal ]'esr

t6 30 3l 2 3lst- l.ast Wor}:ing Day

Total numbcr of
working days

t6 t5 t5 l4 l4 10 8{

VTU ACADEMIC CALEI\DER I SEl\IESTER

Comrnencem ent of Even Semeste r 14.02.2022

Last WorkingDaY of Even Semester 1t.0s.2022

Start of Practical Examination 01.a6.2022

Sttrt etf Theory Examinalion a6.06.2022

*--t ','-46o /t itiiry,,,,, r
,ilo - t{ t

.*r*;.*;w{l_},- j,",,.;::::li:::.'J#;:1""'
,-.,ffi,",'-.,.

IN
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2-SMnd Inlcmals Asr$ment Tetl

' I 8-Thrrrj Saturday

14- I{ake shmthr

2 r (r'l) T3-Third Intemals Asrsenr fer

I Tour oumua
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DEPARTMENT OF MECHANICAL ENGINEERING
I NTERNAL ASSESSM ENT TEST- II

ACADEM IC YEAR 2027.2022
usru

COURSE OUTCOMES

CO3: Apply the knowledge of entropy, reversibility and irreversibility to solve numerical problems and apply 1,t
law of thermodynamics to closed and open systems and determine quantity of energy transfers and change in
properties.

Note: Answer any 1 full question from Q.no 1 &2,Lfull question from e.no 3 & 4.
All questions carries equal marks

The following are the knowledge levels according to Bloom's taxonomy

Ll Remember L2 Understand L3 Apply L4 Analyse L5 Evaluate L5 Create

.

.J

'lr-
l*-(t"l'l-2,

Mr.Manjunath A C

Faculty name & signature

v-trtlt,,
Mr. Manjunath A C "{tMr.Harisha Dr.RB

Sem/Sec 3'o Subject

code

18ME33 Subject

name

BASIC TTHERMODYNAMICS Duration 1Hr

Date LzlLl2022 Max.Marks 30

Q. NO
SYLUBUS:(Module3&4) M Knowledge

level
co

QUESTION

1

a) State Kelvin plank & Clausius statement for ll law of thermodynamics with block
diagram.

6.5 L1 co3

b) what is PMM-2? P.T violation of l(elvin plank statement leads to violation of
Clausius statement.

8.5 11, L2 co3

OR

2

o) Define i) Thermal reservoir ii) source iii) sink iv) COP of heat engine & refrigerator. 6.5 L7 co3

b) A reversible engine operates b/w 3 heat engines reservoirs 1000k, 80ok & 600k &
rejects heat to a reservoir at 300k the engine develops 10kw & rejects 4l2kJ/min.
lf heat supplied by the reservoir at 100k is 60% of heat supplied by the reservoir
at 600k.Find quantity of heat supplied by each reservoir.

8.5 11, L2 co3

3

o) Derive the equation for change in entropy 
fpnolvtrophic 

process & lsothermal
process.

I 11., L2 co3

b) State & Prove Clausis Inequality. 7 L1-,13 co3

OR

4

o) Define entropy & P.T Entropy is a property of a system. 7 1L, L2 CO

3
b) A lump of steel weighting 30kg at a temperatu re of 4270c is dropped in 150kg of

oil at270c. The specific heat of steel and oil are 0.5 kJ/keK and 2.5KJ/kgK
respectively. Estimate the entropy change of steel, the oil system consisting of oil
lump of steel.

I 11., L2 CO

3

Course co-ordinator

C)

o
E,

d
@

Reviewer HOD
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DEPARTMENT OF MECHANICAL ENGINEERING
I NT E R N AL ASSESSME'VT T E ST- I I

ACADEMIC YEAR 2027.2022
us/v

COURSE OUTCOMES

CO3: Apply the knowledge of entropy, reversibility and irreversibility to solve numerical problems and apply l,t
law of thermodynamics to closed and open systems and determine quantity of energy transfers and change in
properties.

Scheme of evaluation

a.
NO

SYLLABUS:(ModuleS&4) Marks
QUESTION

1 a State Kelvin plank & Clausius statement for ll law of
thermodynamics with block diagram

6.5

b What is PMM l? -2 marks
P.T violation of Kelvin plank statement leads to violation of
Clausius statement - 6.5 marks

8.s

2 a i) Thermal reservoir ii) source iii) sink- 3marks

ii) iv) CoP of heat engine & refrigerator. * 3,5 marks

6.5

b W=600kj/min- 0.5 marks
q2= (10L2-1.6Q1) 2marks

Q1=405 ki/min 2marks

Q2= 364kj/min 2marks

Q3= 243kj/min 2marks

8.5

3 a Derive the equation for change in entropy using polytrophic
process- 4 marks
& lsothermal process.- 4 marks

I

b Statement - L mark
Prove Clausis lnequality. * 6marks

7

4 a Defineentropy-Lmark
P.T Entropy is a propertv of a svstem.- 6marks

7

b Tf=315.38k - 3marks
ASsteer =11.95kj/kgk * 2marks
ASo;1 =13.74kj/kgk * 2marks
AS,otnr= 30'59 ki/kgk - Lmark

8

Sem/Sec 3'o Subject

code

18ME33 Subject

name

BASIC THERMODYNAMlCS Duration 1Hr

Date LLlLl2022 Max.Marks 30

(o
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I
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usN 11 '5 o a. o rrt t: o o 3 Sem / Sec. *,"J /A

Bvlnilruilfi tolltge of frngiwtrlng
Approved by AICTE, Recognised by Govt.& Affiliated to WU

Accredited at the" A" Ievel by NAAC

Dwarakangar, Bagalur Main Road, Yelahanka, Bengaluru - 560 063

ENGINEERING

BLUE BOOK
.lame of the student :Mr./tds. {:r-Ar< 1.tArrAr3knh\ ^\SA!<

JfanCh hA€ cHA^t:!cA ( yeat otott - aa Semester/Sec. soln
;ubject €As?c- -TH€ar'1oD\NA,nrcL) - Sub.Code tSrn€ gg

rlame of the Faculty MA,*rts'rNA'h-t A c

Marks Awarded

Test-1

Test-2

Test-3

Continue
lnternal

Evaluation

Final
Internal

Assesment

FIGURES

"9

Sessional Marks Awarded

=9=ignature of the student

,Ll-'-'/(t\
rture of the Staff-in-Charge

*\
\w

H

IE;, R'.r-t*-

Signature ,rrffiartme
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USN I B o ( S 0 0 ct

IBrirrdauan SoJlery sf finqlntx'ing
Approved by AICTE, Recognisecl by Govt.& Affiliated to WU

Accredited at the" A" level bY NAAC

Dwarakangar, Bagalur Main Road, Yelahanka, Bengaluru '560 063

III\GII\EIIRING

tsx,uE tsooK
Name of the student :Mr'/Ms. (AR'i-t c+'t t\rr'-r(\''r

ilranclr cte- Ycar Jr;;/ - rj& Sernestet/S ec. \V / fl *

subject ORrpo"r OQtnr':TGn (oueee't s sub'cocle lxcsHt'

Name of the Facultl, !\q. t\hrrVAvlu-R.-I H O\ \Lt M *

Date
Studcnt

Signaturc
Faculty

S igrrature
N{arinruu

lr4arks

Nlarks Ari'ardccl Stai't'
Sign

Ilcrtiarks

la lb lc ).,t(l 2b 2c 3a 3b JC Total

l'cst- 1 ts lqlzr a-l!- N)2 3o I 7 a
1) L )a
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B /m rl a u an $alltgt of}lnglnnfurg, N engilus u 5 s0 as,
Departmcut of Compute r Science & Engineering

Intern:rl r\ssessment "fcst- III
;\cntlctttic Yc:rr 202 L-2422

COURSIi OT-]TCONTIiS
CO.l: Untlct'sttttrl ditl'ercnl Virtu:rl tltcll"lory lvlanage ment schemes,

COS: Conrparc thc ciillerent concepls of OS in platlorm of'usage through case stttdies.

Notc: Ansn'cr nnv I firtl qucs(ion frorn etch prrt. All clttestions c:lrritrs e(lual Inarl(s

The lbllon,ing arc the knorvleclgc lcvels according to Bloom's taxononry:
Ll lLcrncrnbering L2 Untlcrst:rntling L3 Applying L4 Annlysing L5 Evaluating
Cre l{ing

USN

Scru/Se r {th \ \, (t rl}t Subj tct

code
r.8cs.l3

S ultj e ct

Il il Ill t
0perating S1'stcttts

Duration I IIour

l):rtc &
'I'inrc

26t 08 12422
l0.30lnr- l 1.30rtnr

Max.
NIarks

30

6

SYLLABUS :(Nlodule 4 & 5) M I(norvledge
level

CO
PART-A QUI}STION

I

a) Explain'Copy-On-Wri (e Process in Vi rtunl N'lemo ry 07NI L3 c04
b) List the dilferent dircctory stnlcturc. Explain Acyclic graph

dircctory and Tree stnlcttrrc clircctory.
08t\1 L3 co4

OR

)
a) Wrat are the dift'erent allocation metirods in dislt? Explain

in detail any lr.vo rnethods.

()SIVI L3 ca4

lr) I-ist and cxrrlain thc lllc attributes and llle opcratiorts, 07ill LJ co4
I'AII'I"I} OUES'IION

J

n) What is an Acccss matrix'J Dxplain the cliiterent ntcthocls

of implemcntinq acccss rnatrix.
OSNI L3 co5

b) Dxplain the cornponents of Linux systsm ',vith a ne at

diacram.

()TNI L3 co5

OR
4 a) Explain,in detail aboui overvicw of mass storagc stnrcture. 08ivl L3 co5

b) lJiscuss about proccss lranilgcmcnt in u Linttx Systcrl OTNI L3 cos

ign atu rcFaculty Signrtturc IIOD Signature

o'



. r.....i?' \ (rill ,\'- r - - I /r('Nl I I I I I I | | I I

te: Ansrvel-i14Y

Rl$nilra* talfugt ofqngly4ilng, Sengal ttf tt 560 0r"

Department of computcr. scicltce ct llnginccring
Internll Assesstltcnt'fest- III

I

llttttt'
3{}

couRsE, OUTCqN'rEsu(JU l(;L \J L/ I \-v 
rorY Mltnagclllcnt scltctltcs'

eO4t U,ala^t*cl ciifitrent Virturl ""t'..^;, . .,,."r,^..,.r ^r',,qrr,r: r[]

Hl' X:ffi:i'il.'$H::1,".:::iJil11""l il';,i:i;;;;;';;,s, thro'g,r ci,sc s'1'l'l'cIics

ti,irrs r::rt't'ics tltlttttl lltitl'l'
estiott it'r,m e nc

is accorcl i ng': :'l::'L: "'-illTll,
Iiii:fJl;ffi-*'" 

-ilr";'Jff,'ilffi;;" ii'rppr'i"s r'4 Arr*rvsi,g L5 tlvllrrrrlirrg l '6

Creating

i\ctt
SCIIlii\

rletrtic Yerrr 20?l-2
In ()F [\/r\LUA'I''

l'r 1

ON l/5N

l SCS'13
Subjctt

Il ll lll c

I t)trrlrtirr
gpcr':rllng S.Yslertrs I nt,,*.

I MIrrl<s
Sem/Sec 4rh 

(A, ct tBt Subj cct

cotleDate &
Time

261 08 na27
10.30:r nr-1 1.30rn1

NI I(rrolvle tlge
lcvcl

co
SYLLAI' u,bjlll]gj utti

(Ju u5l lt,

Ansn'er:
Explan:rtion:31\I
Diagr:rm:4NI

COPY.ON-\l1RITII
r Thc fbrltQ sYstcrtt call crca(

duplicate of its Parent' Tradit

creating a soPY ol the Paren

chilcl, cluPlicating thc Pages be

. I.'lorvever, considering that rua

the exec$ sYstenl call inrme<

copying of the Pnre nt's i

unnecessory'
r AlternativelY, wc can use a tt

on-rvrite, which worl<s bY allo

processes initiallY to sltarc thr:

. These shared Pages are tnarke

rncaning tliat il'cithe r Proce ss

copy of thc sharcd Prgc is c

illustrated in tlie IbI lorvingrfig
tTl0 I r)o I

,t\
r Virttrnl Mcmory

cs a cltild Proccss {}s ti

ionally, torkQ rvorl<c<l bY

t's address sPacc tbr thc

,longing to tlte Parcnt.
ny ohild processes itrvol<c

liately after creation, thc

idclress spaoe milY bc

:cltniclttc l<norvn as coPY-

rving the ltarcnt and chilcl

sanle pa8cs,

d as copy-on-lvritc Pages,
rvritcs to lt sltarccl pilgc, o
:rcatc<1, Copy-ott-rvritc is
r.trcs:

I u,oru,*,.,

()TNI 1,,3 CO4

t

n)

paoo n

pugo lJ

PJ(JO U

o'

sl
0)

\4,

le,\to
i8oLU

,I
ts,i 1

-u Ert

a

Fiaure:- B
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r l;or cxarnplc, assltntc that tlru child proccss atternpts to
nroclily a pug0 containing portions of thc sttck, ivith thc
pagcs set to bc copy-r)n-writc.

. Thc opcrating systcrn rvill tlrcn crcatc a copy of this
pagc, nlal)pir:g it to thc addrcss sprcc ol'ths child
pr0ccss.
'fhc chikl proccss rvill thcn nroclily its copicrl pagc lnrl
ttot thc pagc belonging to thc parcnt pro..ir.
Obviously, ri,licn thc copy-on- rvritc tcchniquc is uscrl,
only tlrc ptgcs that arc ruorliflccl try citltcr proccss lrc
copictl; nll unnrodilicrl plgcs can bc shaiccl by thc
parent rnd child proccssrs.
Only pagcs lha{ can bc nrotlificrl nccd bc ntirrlcctl as
copy-on- wrilc. pagcs that canntlt bc nroclillctl (pagcs
containing cxccutable code) can bc sharcd by thc parcnt
and child.

o
o1

e

List t'c dillercnt .tirc.tnry@
dircctory and'l'rcc stntcturc directory.

Anst'er:

DIRECTORY STRUCTURB
r The files systents can bc very large. Some systems storesmillions of iiles on the clisli.
r To nranagc aU this clata u,e nceclto organize them.

Trec-structurcd tlircctorics:
Bxplanation l2l\I
Dtigranr:2lt{

. US-DbS usc Tree strrrcturc clir.ectory.

' It allows uscrs (o crcatc thcir o*n rrlt,jir..tury arrcl toorganize the ir filcs accordingly,
o A subdircctory conlains a sct of filcs or subdircctorics.. A directory is sirnply another filc, but it is trcated in a

o The entire directory rv

()SIVI

(oq
o
o
6c6
CI



,/\
(\

zl-:

' Sltitrc<l [ilcs antl subditcctorics ciltt br: irnplcmcntctl by

rsing linhs.
,A linl< is a poirttet'to attotltcr tllc or a strbtlircotory'
, A linl< is irnplctttctttctl as nbsoltttc or relativc patli'

, An acyclic graph tliluctt;ry strttctttrc is nrorr: Ilcxible then

is t siniplc trcc strtrcttrrc bttt sot:rctittlcs it is nrorc complcx'

Fisu rc: Acvclic-grrn h tlirectot"y structure.

)
a) What arc thc difl'crcnt allocatiotr ntetltotls in clisl<? Explain

in clc(rril ilr)y two nrclhcltls.

Ansrvcr:
Conl iguous Alloc:t(ion Explanation : [2]\I I

Dilgruir: l2N{l

Lirtl<ctl Alloc:t( io n llxp llr rrt tiott : [2]\{ |

Ditgr:rnr: l2NIl

Thrce rntjor ntcthotls oI nllocnting tlisli spnce are ttsecl.

t Contiguousallocati<ttt
+ Linkc<l allocaliolt
t Indcxcd allocation

Corttiguous Allocatiotr :

. A singlc sct ol blocks is allocittctl to a
lrlc crcation.
. This is a ptc allocatiott stlatcgy tlrat

vlriablc sizc,

filc at thc tinre ol

ruscs portion ot'

.'l'hc filc alloclttion tablc rrcccls jtrst n sirrglc cntry br cach

lilc, slrorving thc starting blocl< and

thc lcngth ot' thc Ijlc. 'fhc {igrtrr; sltorvs tlte cotltigttous

al loctrtion ntctltocl,

r llach Iilc ocotrpic. ,,'flf,e[F}tg$rtts blocl<s on tLrc disk,

- Dc[irrcd by llro d/rtfiii1drcss*[rill[tfulh ol thc first block (
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in blouk units).
r Sttllprlrt troth sctlue rrliuI lurtt rlir.rct n((.r,ss.

[- ,,.r,,,,, I

I 
0t -l rt i.rt l,rt ll

l.rtlr,tlrill,'t,l
I rrl 1 u[ ]rol tr rt ll
Irlr rrlt rr.rt ttir,t t;
lrt;tlrzl lrrrl lrut 1l
I n\:ul I

l:'ot, lltl ):':'l l:':rl I 
I

l:,rt-l:'r,l ):'t;i l1'71 1 |I lr:it I

l._,tt- ,,',', -lrrot. "ll r I I 
J

Iiigurc: (lontiguous ullocutiorr ol' tlisli sl)ncc.
1.l'hc lllc rllocltion lublc cntrlr 1111 cur:lr tilc intlieutr:s (lrc

ittklr'css ol'strrting bltrcli. iintl tlrc lcrrlltlr ot'tlrc llrclt
lullocittctl lirr tliis lllc. Corrtiultous irllotirtiorr is tlrc trcst
liortt tlrc point o('r,icrv ol'inrlivitlull sctlrrcntilrl {llc. It is

crs), to rctlicvc n singlc irlock, lr4rrttiplc blochs citn bc
bLought iu onc nt u linrc to irtipltx,u l/O 1tr:rlirrnrnncc lirr'
scqucntiill proccssing,
2. Thc filc ullocntion tublc cntry lbr cach lllc inrlicltes thc
irdclress ot' stlrting bloclc anrl thc Icngth ol' thc urclr
allor-:uled {irl tlris tilc. ('oritigrrous irllocltiorr is tlrc trcst
ll'orn tlrt: point ol vicrv ol'irrtlivirluitl seqrrcrrtitrl tllc, lt is

casy to rctlicvc t singlc blocli. Nlultiptc hloclts carr bc
brought in onc lt l tintc to irnltrovc I/O poLlbrntrrrcc lirr
seclucntirl proccssin g.

Scqucntial rnd rlilcct acccss clln bc supportctl by
contiguous rllocation, Contiguous lllocltion nlgoritlrrrr
sufltrs ll"om extcrnrI li ugmcntirtion.
Chlmctrris{ics:

Atlvlntugcs:

Disatlvltntuge :

Linl<cd Alloc:rlion:

)i,

\lni!r'l\\t\,

(tl,' ',1.1, I l!'lrltlll

('\)\ll ll () :'

tr l.l ,l
Ilrltl lll ti
Itrrl :'tt 'l
t (i

r It solves tlte tlroblctn ol'
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vidual block'

E:.ch block conrains a pointer to the next

block in the chain.
. The disk hlock ciin be sca[tered anrvhere on the disL

. Thc dirrrtrrr)' conlains r poinler lo flie fint antl the last

blocls of thr' file,
. Tic ti:11o* ini: irgurt shox's ths lir"..lsd allocation'
r To creai* a nc\\' tilt, sinrply' crc3lE 3 n31\' entry in lhe
.ii-,'-:-.n-
U.t!sir-^ ! -

t,r_

Figure: Linkcd rllocation of disk space
. Thcrc i-r nr: r:.tcn:al lragmentetion sincc onlv on: bluck
rs n;lJsri at a timc
. Thc sizc of a filc nced not bc dcclareti r,,,hrn it is cr,;atecl.
.{, filc can continue to grorr.cs long
as trcc biock are available.
Advantages:
r Nt-r externll fr,rgmentetion.
r Compactlon is never required.
r Pre-allocation is not recuired.
Dlsadrantage
r Fiies are acce-csed sequentiallr,.
. Spacs required lbr pointers.
. Reliabilir)'is nor good.( missi-ng of prrs)
. Cannol su direct access.

List and explain the file artributes and file operations. 07)I L3

Ansrver;
Erplanation of File anributes:[3]Il
Explanation of File Operations: [a]tl

File atlributes varies from one OS to other. The common
file attributes are:

l. Name:-The symbolic filc name is the onlv information
krpt in human readable fr

2. Identifier:-The uni number, identifies

b)

${
or\

C\

direclcry

ari-.esffzofazI i

I

f ile start end
leep 9 2.5

the file *'ithin the readable name
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1or a f,rlc.

3. Type:-This intbrmation is neeclccl for tlir:sc systcms that

supports diffcrcnt types,

4, Looation:-Ihis information is a pointer tc; a dcvice and

to thc location of the fllc on that device .

5. Sizc:-The cunent size of the lile and possibly thc

maximum allolveci size are incltrded in this attribute'

6. Protection:-Access control intbrrnation determines rvho

can do reading, writing, cxccLttc and so on.

7. Tirne, dati and User ldcntification:-This inlornration

lulust be kcpt for crcation, last modification and last use'

Tliese ciata are uselll for protection, security and usagc

monitoring,

File Opbrotiort:-
File is an abstract clata type, To clefine a file rve need to

considcr the r:peration that can be performed on the file'
Basic operations of fiies are :

. Creating a file:*Trvo steps are necessary to create a file.

First spacc in the file systern for file is found. Sccond an

entry for the nerv filc must be made in the directory. The

ciirectory entry records the name of thc file and the location

in the file system.
. Writing a file:-System call is mainly used for writing in
to the iile. System call specify the name of ths file and the

inforrnation i.e., to be rvritten on to the file' Given the

narnc tite systctn scarch thc cntire directory lor thc file' The

systein tnust keep a writc pointer to the location in the filc
rvhcrc the ncxt *'rite to be taken place.

r Reading a fi1e:-To read a file systern call is rrsed. It

requires tlie name of the fiie and the memory adclress.

Again the directory is searched for the associated directory

and system must maintain a read pointer to the location in

the file where next read is to take place'

o Delete a file:-system will search lor the directory for

whioh lile to be rieleted. If entry is tbund it releases ali free

space. That fiee space can be reused by another file'
. Truncating the file:-User n'lay rvant to erase the contents

of thc file but keep its attributcs. Rather than lorcing the

uscr to delete a file and then rccreatc it, truncation allotvs

all attributes to remain unchanged except for file length'

. Repositioning rvithin a filc:-Thc dircctory is scarched for

appropriate entry and thc current file position is sct to a

giu.n value. Repositioning rvithin a file does not need to

involve actual i/o. The file operation is also knorvn as file

L3 i COs
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A ntt', t:r I

ca nc entin g p r <tlt;r;li o n.

In lhe rnalrix,

l) Each cntry cctn;ists of' a :;cl <sl' access-rights (such as read,
vtrilc ar excculc),

ln gcneral, Access(i, j) is the .sct of opcrations that a
proccss cxecutingin Drsmain i can invoke on Objectj

Example: Cr.rnsidcr thc accsss matrix shown in Figure 5.10.

I'our domain s: Di , D2. D3, and D4
Thrcc objccts: F l, 12 and,I:3
A proccss cxccuting in domain Dl can rearJ files FI and

ob1cct

tJornain
Fl F2 F3 printer

D1 read rea<)

n
prrnl

D) re ac) exL,cUte

D4
read
writo

read
rvrite

Figure :Access fitatrix

IJIIPLEMENI'ATION OII A CCESS I\,TATRIX

Global Tubte
A global table consists of a set of ordereci triples <domain,object, rights,sep.
I{ere is how it works;

I'.xytlanatiqn ttl Acct\t rnalrix :[*ll-. 
.

I:.xyslanatittn ,,t Aif f,rr,,'ti"'l'tt"'''l' al' Access )Iutrix:

[6)11

t l',c.c':';'trtittriz prti'iiit:', lt;t:';11:tni"In lor 
"p':ci{ying 

a variety

, o{ ptlicir::,,
t, 'l ln itccr'. .- rrtalrix i', u',tll l<t irrtplcrnvnl' priici'decisions

i:3,

wirhin domain Di, thc.gjobal tablc i, ,..ri.,f for a triple < Di, Oj , Rk >, rvith M C Rk.

(e
\o

I
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l)isadvantsges:

n]emory.
I-*rl',', otrhcult to talq ad'ant agc <tf groupingr;',c Y 

tt 
:u,-'.

*ryl*,f1" ofr;*,t, thcrc must bc an cntry in sach (lonrarrr'

.,lcccss Lists for Object:
in the acccsr-,-,','t'i*"*"ch colurnn can bc implcrncntcd a';

an access-li.-<t lor onc object'

Obr iousll. thc cnrpty: cntrie s can trc.dirc;rrd':tJ'

For each oblect' thc acce ss-lisl cr''n;ists of crrtlr':rcd pairs

<doniain. rl ghts-set>'

l{cre is hou' it r"'orks:

n'itlrin rlomain Di, th;';;;;nt-iitt i'' ;carcltcd ktr an cntrl ' [)i

, Rk>. rrith N{ C I?'l<'

/ lirhis cnrry is found'

Thcn, rvc allorr th': acccss.ope rltlon'

Othcn isc, rve <:heck thc dcfau,lt-sct'ulncn\ I)u' \\ L \7rru!r\ L'rY

If \1 is in thc defaull-sst' r"'c alloiv thc 1:::::lL::if:?
h::I.i:..,,J.::;' ';;;;r-.r 

,,,a an cxccption condrtion

i
occurs.

Advanlagcs:

The slrength is thc control that corncs frcm storing th':

*.*, pli,'ii..g.t along rvitli cach ob-1cct

Tlris allor'.'s the obje ct to rovol;'r or cxpand !hr: l:cuss

privileges in a locaiized manncr'

I)isadvantase s:

,"ouar,ing ciornain appcars on tlte 'tcccsi, Iist'

T'ls check v;ou*i bt':';;;;tit c and ni:uds to bc pcrlornrcd

*t=t:' ,i** the objcct is accesse d'

is needed'

objects or domains'

CapabitiS' Lists fttr Dttmains

For a domarn, a capability list is a list of ob.iects &

operotiors allorved on thc objects'
-'-OO.n, 

an object is representecibf its physical namc or

aCdress, callcd a caPabilitY

To execute operation Ni on object Clj, the l)ruccss exccutes

the operatio, lt, 'pttliy'ing 
the c-apability (or pointcr) for

cbiect Oj as a Parxmet'r'
" "'i;; Ilprul ritv I i st is associ":l ]11l^i.*f l: :

Br;;;;.b,lrtv l[t is ncver dqgrtly acccssiblc bv a process'

Rather, ihe capabilitvr*-e-ry by the oS & acccsscd

$
-1'ft)',,-. I

, ot
\o

bv the useron$

W

i
I

1

I

I
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Clpabilities are distinguished from other data in r$'o \l'a)'s:

clr acce ssiblc data,

to the OS

A Lo c l;-Ke.y il I c c I r t n i s ut

,, Jh. ,::!-1., schc.rnc is a compromise betrveen I ) Access-
lrsts irnd 2) Cap.rbility lists.

Each objcct has a list of unique bit pattcrns, called locks.
.Similarly, each dornain has a list of uniqr. bit patterns,called keys.
A process executing in a tjomain can access an object onlyif that dornain has a kcy that rnatches on.-orthe locks oltheobicct.

L:tlll'tiidiagrarn. 
rJorvtrr rvltll i1 rlcal

Ansll'er:

Erplan:ttion: [.{NIl
Diagrnrn: [3i\t]

C*o n tp o n e n I s of a L i t t u-r_Sys I e trtI The Li_nux-Svst.r,", is composecl of 3 main boclics of code(Figurc ):

, The kcrnel is resnonsible for rnaintaining all the inrpofiantabsrractions of tlre bS.
I Thc abstractions inclucle i) virtual-memory ancl ii)processes.
l The sysrenr-ribrarie s.defrne a stancirrcr sct ot'rLrnctiousthrough wliich.applications ,,,n int.rr.t ,r,iit.r tt,. lrcr.ncl.t These functions implcrnent nlu.l, oi.-tl.,e operating_systerrrfunctionality that docs not nced the Jirll friuitegeo of.kcrnel-code.

l, IX:.rn"rr 
importanr svstcm-r ibrli .library, knorvn

i libc inrplcrncnts

Iiigure ; Cornponcnts ot. ilre Linux-syrteln
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i,, i r.i r,.. 
' t;

',. 'i'hc s1,stcl, *tilitics per[on, intliviclual, spccializ.tJ
managcntcnt tasks.

" Srinrc systcnr rrriliticl urc in',1<ed just,ncc t, initi;rlizc
antlconligurc s()nre trsJrcct ol tlrc systcin.', Othcr dacnrons run pcnnilr.rcntl1,, ltandlinu srrch t;rslls as

T'hc systcrrr can operale in 2 rrrodcs: l) Kcmcl rnodc 2)
IJse r-rrrodc.

\1,

irr ntl \lodr 'rer.)1,,r}

\ll hc lrfiirl aG',C tIc(r,'r. ut li.r r ri.t, c',
;nlr!efrJ nrcJr l',rtl, f rll lrrr, rc l./tl.r
:hi,irlrl.rc.o:trct cI rl:t ri:l:;.rln T).l. 1 lr,.rlr;,.1
rroc! rrllrJ lr l.<r:tl no*

Ll; rSralug ti-;rar"n:gptn cl,& Lit
hr nt r,td to nl s km,J sc& ri
rl[rd rJ:o *c r,i:alLlffis uJr,:s r::

lrO,nftJt

ic u,o ralt rr lrlrrlr 111f6 ql1, fs1,,1

jltl'rudr !r. nceir 0d','to I cc!:rLlad
itb*t cf &t t',')ti,ct i rr(dtti

lixpllirr,in clctail ubout ovcniicrv ol'r,ass storagc strucrrlrc.

Attsn'rr:
IixyrlnnrlionI l.lN{|
Diagrtnr: l4l\tl

NIASS STOITAG I' S1'IIUCTTJRIi.S
i I)isl's I)l ov j(lc tr biili ol sccorrclarl, storiiqc,

ril)isl<s uonrc iri virrious sizcs, slrcctruntl inlormation can
bc storecl opticllly or tulrnetictrlly,
i I M.g,ctic tu.llcs *,c.c lrscd carly as sccondaqy storagc b,t
tlre lcccss tinre is lcss thtn disk.

L,i lVoclc'* disks *ru orgnnized rs singlc one-dirnensional
irrrly o1' logictl bloclis,

rl llre itctull dctlils ol'disl< i/o open c{epencls on the
computir systcnt, OS, nirture of i/o channels and eJisk
control I cr Irrrr tlrvarc.

il TItc basic unit of inlbrnration storagc is a scctor, 
-fhc

sectors arc storecl on flrt, circ,ular, rncclir disk. T'his rlisk
nrcclia spins against o,c or ,)orc reld-*.ritc heacls, l.hc
hcad can ,rove ll'o'r thc i'ncr portion o('the clisk to the
outcr portion.

fl \\rlren the disk drive is operating thc disks is rotating at a
constont spccd.

[.] 'l'o reacl or rvritc the rreacr nrust be positionccr at trrc
desircd track and at trre bcginning if ihe cresireci sector on
that track.

. Track sclection invol movable

co5
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I onc head on a fixecl

hcad systcm.

Thcsc characteristics arc commoll to lloppy clisks, harrl

disks, CD-IIOM ancl DVD,

IIurd-Disks
IIard-disks providc thc buik oI sccondary-storagc for

m<ldcni computcr-systcnts (Fi gurc).

Iiach disk-plattcr lras a flai circular-shapc, likc a CD,

Thc 2 surfaccs of a plattcr arc covqrcrl r,vith a ntagnctic
matcrial.

Inlorrnation is storsd on thc plattcrs by rccorcling

I magnctioally.

A rcad-rvritc hcad flics just abovc thc surfacc of thc platter.
, Thc hcads arc attaclrccl to a clisk-arrn that movcs alI thc
hcads as a unit.
I Tlrc surfacc of a plattcr is logically diviclcd into circular
tracks, whioh arc subdividcrl into scstors.
, 'fhc sct o{'tracks that arc at onc arnt position rnakcs up a
cylindcrt
, Tlrcrc may bc thousands of conccntric-cylindcrs in I disk-
drivc, and cach track nray contain hundrccls olsectors.

rotation

Fi gurc: Moving-hcircl disk lncolral)isn1

. Disk-spccd has 2 parts;

i)'Ihe transf'cr-rate is tlrc rato at lvhich dula f'lorv bctrvccn tltc
drive and tlic contpute r,

ii) 'f hc positioning-timc(or randotn-acccss tirnc) consists ot'2
parts:
, Ssck-timc rcf'srs to nrovr: tlro disk-

road-write
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arrn to the desircd cylinder.

r Rotational-latency rcfcrs to the tirnc noccssary for the

dcsired sector to rotate to the disk-hcad.

A tiisk can bc rcmovablc rvhich allorvs clifferent disks to bc

mounted as necded,

A disk-drive is attached to a computcr by an IIO bus'

Diffe rent kinds of buses:

scrial ATA (SATA)

I ' cSATA, univcrsal serial bus (USB) and

I

| ' fibre channcl (FC).
I solid-Stute Disks

I An SSD is non-volatile mcmory that is rrsecl like a hard-

I 
drivc.

I For examplc:
I

I Onaftl rvith a battcry to maintain its state in a porvcr-failure

I through flash-mcmory tcchnologics'

I edvantagcs coinpxrcd to Hard-disks:

I

| + 1) More reliable: SSDs have no moving parts and are

I fntt.t because thcy have no scek-time or latency,

I

| + 2) Less powcr consumption.

i Disadvantagcs:
I

| + I) More cxpensivc

, 2) Less capacity and so shorter life spans, so thcir uses

are somervhat limitcd.
Applications:

+ l) One use for SSDs is in storage-arrays, rvhere they

holcl file-system metadata that require high pcrformance.

2) SSDs are also used in laptops to mal<c tliem smallcr, fastcr,

and more energy-effi cient.

Magnetic Tapes

Magnetic tape was used as an early secondaty-stol'agc

nredium.

I Advantagcs:

It is relatively pennanent and can lrold large quarrlities of
data.
: Disadvantages:
* Its access time is slow contpared witlr tlrat of nrairr

memory and FIard-disk.

+ In aclclition, ronaorq 09{4$';Hhq.tic tape is about a
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