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1.2.1 Percentage of new courses introduced of the total number of courses across all programs
offered during the last five years.

Programme Attached to the New Education Policy (NEP) Scheme, Department of Higher Education, Madhya Pradesh

Major Courses

Programme Name: BCA | Semester

S.No. Course Code Course Name Page No.
01 |S1-BCAALT Computer Fundamentals, Organization & Architecture 47 - 49
02 | S1-BCAA1P Computer Fundamentals & Digital Lab 50 - 52
03 |S1-BCAA2T Programming Methodology & Data Structures 53 - 56
04 |S1-BCAA2P Programming Methodology & Data Structures Lab 57 - 59
05 |S1I-BCAB2T Operating System 60 - 62
06 |S1-BCAB2P Operating System Lab 63 - 64
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Ordinanee 14 A

Ordingnee for threelfour years Undergraduate Degree (CBCS Semester Mode)

{As per the “Guidelines for Muluple Entry and Exit in Academie Programmes offered i Higher
Edusatian Inshtunions” 1ssued by UGC, New Dethn under National Education Policy 2020)

The provisions of this Ordmance shall be applicable from the scadernic session 2021-22
The provisions of tis Ordinance shall apply to the three-year/six-semester Bachelor's
degres or four-yearfeight-semester Bachelor’s degree (Honours/Research) undergraduate
programmes such as Bachelor of Arts (B A ), Bachelor of Science (B Sc), Bachelor of
Commerce (B Coin ), Bachelor of Coniputer Applicaton (B C A ), Bachelor of Busmess
Admimistiaon (BB A ), Bachelor of Home Seience (BHSc) and other simtlar
Undergraduate progranuues notified by the University

The Ordinance shalt apply to all such programmes bemng rug by the Universiy i ts
Teaching Departments (UTDsYSOS (School of Studies) and s affiliated awtonomous
eolleges for their regular as well as nan-collegiate (private) students

Adnussion rules and guidelines for adomssion to these programmes will be framed by the
Umversity for adnussion m sts UTDs/808 and by the Siate Government fbr admisston i
colleges Adnmssion to the 4™ year (Level 8) shall be available ouly n the inshiutions
offermp & 4-yea Undergiaduate Programme  Aulonomous eotleges with NAAC grade "A”
or above can frame their admission guidelme completely based on menit subjeet o the
Government's reseevation policy :

Students who have completed Grade 12 School Léavmg Certificate from Roard of
Secondary Education, Madhya Pradesh, Bhopal, or an equivalent exammation from any
other board recognised by the State Government/Umversity will be ehgible for admssien

io these undergraduatd programmes

The adnssion shall be made on ment caloulated on the basis of criteria noufied by the

University/ State Govt ; keeping o view the pirdelines/norms 1 this regard (ssued by the

UGC and other statutoryt bodies concerned and taking mto account the reservauion policy
issied by the Government from hime to ime

Student enroiment 1 a programme/course shall be resiricted to the seats allotied by the
Urirversity

The 1n-take capacity shall be deterimned 1n advance by the Umversity/autonoimeous coliege
followmg the guidelineshorms wsted by the Sute GovernmentUGC and other siatutory






her/liis Major Subject, 11 shefhe wants o oxt, can exil the programme  with

Unidergraduate certlficate wn hand

™ vear (Third & Fourth Semtesters-Leval 6)
Entrp 2, The entry regumrement for fourth scrmoster i Levef 6 is the successful
completion of Level 5 A progiamme of stady teading to the second year of the

Bachelor's degree is open to thase who have met the adnission requirements

Lxir 2: 1f u student passes ol! the courses of Levet S & 6 and earns the regquisite number
of eredits, the student becomes enhiled to an Undergradnate Iiplowa in the facully of
hershis Major Subjece 1f shefbe wants to cxd, ¢an exit the programme with
Undergraduate Diploma w band A diploma requires 80 ¢redus with 40 credils 1o each

of the bwo levels

3" Year (Filth & Sixth Scmester-Level 7)
Enyp 3 The eniry requroment for semester six in Level 7 13 sticeessful completion of
Level § & 6. A programme of stedy leading to the Bachclot's degree i3 opest Lo those

whio have met the admission requuements

Exir 3: 1f the sadent passes all the courses of Level 510 712, first to six seniesters and
carns the requisite number of credits, the student becomes entitled to the Indergraduate
Degree in the faculty of herdiis Majar Subject. A Bachelor's degree requires 120 credits
from tevel 5 to 7, with 40 credits at level 5, 40 creduts at level 6, and 40 creduis at fevel 7

4™ Year (Seventh & Eighth Semester-Level 8)

Entry 4. An individual sceking admission o 2 Bachelov's degree (Flonours/Reseaich)
(Level 8 m a speeified field of learnmg would have complered all requirements of the
relevant three-pear backelor degree (Level 7} After completing the requirements of a
thice-year Bachelor's degree, cangidates who meet & minhnum CGPA of 75 shall be
allowed o continue studies o thé {Gurth year of the undergraduate programme (0 pursue

and complete the Bachelor’s {(Honours/ Rescarch) degres

Exir 4: 1f the student passes all the courses of tevel 5 1o 8 and carns the requistie credits,
e swident becomes enutied 1o an Undergradiate Degree (Honpurs/Resewrch) in the
fuculty of her/kis Major Subjecr A Bachelor's degiee {Honours/Research) requives a
toal of 160 credits from leve! 5 10 8, wah 40 credsts at level 5, 40 credits at fevel 6, 40

credits at level 7, and 40 credits at level 8

(]



Table-§: Qualification Type and Credit Requirements
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Undergraduate Ceruficate in the faculty of the Major Subgeer |
for those who exit after the fivst year (two semeslers) of the |

Level § . 40
undergraduate programmie {Programme duration first year o
two semesters of the undeigraduate progranime) !
Unidergraduate Daplorma i the faculty of the Magor Subject for l
those who axit sfler two years (four semesters) of the

Level & ; 80

underpraduate progiamme (Programme duralion  First two

years ar four semesters of the undergraduate programme)

Bachelor Degree n the faculty of the Major Subject _
Level 7 - 120
(Programume durabori Three years or six semesters)

Bachclor Degrec in the faculty of Major Subject

Level 8 | (Honours/Research} (Frogramume duration Four years or cight I 160

seImesters) |

The eredits will be awarded by the University The eredit can be calculated as folfows

¢ One hour of theory or one lour of tutortal or two Hours of laboratory woth per
week for 15 weeks resulting i the award of oue eredit,
¢ Credits for meemstup shall be one credit per week of frammg. subgect o a

srpxinam of six evedits in o semestar

1. The muumum duration of the widergiaduate degree progiamme shall be of three
academic  yearsfsix  semesters, whercas that of wundergraducte degiee leading o
Honow s/Research shall be of four acadennc years/eight semesiers

v« A student who leaves the course anytime n the muddle of the programme wll
retamn the eredits earped so far, which will be restoredftiansfoned when she/he
erters the programme agan

The maxitnum duration for completing the Underpraduate Degiee and Undeipraduale
Degree {Honours/Research) programme for regular students shall be & and 8 yoms,

respectively; there shall e no such bar for non-coliegiate (prevate) students



12.

TYPES OF COURSES

Each of the subject/categories (i} to (v) as specified in clause U4 shall cowprise of
courses. Courses are the basic units of cducation and/or training. Types ol courses
shall be as follows:

Cure Courses Such courses which shall compulsonty be studied by the student as a core
reaquremient of the programsme

Blective Course:

Generally, a cowrse which the siudent can choose from a pool of courses, which is
specific o speciahized o advanced or supportive o the disetplme/subsect. of study or
which provides an extended scope or which enables an exposure of some other
disephmedsubject/domam to aurtne the canddate’s proficiency or siail s calfed an
Elecuive Course

Musefpline Speeific Elective (DSE) Course:

Elective coutses offered from the mam disciphinedsubject of study are reforred o as
Disciptme Speartic Elective The University may also offer discipline refated Elective
courses of imtesdiseiplimary namire (e be offered by mam discipline/subject of study)
Dissertation/Project

Au clective course designed to sequire special/advanced knowledge, such as supplemeit
study/support study to a project work, and a student studies such a course ndependently
with adwvisory support by a teacher/facully member s called dissertation/project It s
constdered  a  special  course nvalving the applicatton of knowledge m
sobvingfanalysingfexplormg a real-life situation /difficult problem for a bachelor degiee
with honourshesearch A Project/Dussettation work would be of credits, 55 dueded by
the competent body The student wilt do this work under the gurdance of a faculty

menthel

i Generic Elective (GE) Course

A elective course chosen genesally fiom an umrelated disciphne/subject to seek
exposure of other ficlds v called 4 Generie Elective courss
Ability Enhancement Courses (AEC):
The Abiity Enhancement Catnses (AEC) are of tvo ypes
o Albty Eahaneement Compulsory Courses {AECC)
«  Skill Evhancemant Comses (SECY o Vecational Covrses
RAECE™ courses are the courses based upon Lhe content that leads to Knowledge
enhancement, such as,

«  Emvransnental Education






13.5

l3—61’

13.7

A student shall be deciared o huve sueeessfully completed the (ourth semesier, of hedshe
dcouires & credits i Core Cowses of the majot subject, 6 credits tn Core Course of the
mnor subject, 4 credis in Generse Elective and 4 credus m Skall Enhancement Cowise
{SECY Voeattonat Course

The student shall be given a single ehanes at the entry of level 6 (o interchange the major
and munor subjects However, m such cases, it will be the students' resporsiility to earn
Jidditropal eredis o fullil the mirnmum requirement of ciedis presenbed for the major
cowrse  Oanly after fullilment of such credits hefshe will be cntitled o eam an
Under graduate Diploma or an Undergraduate Degree

Fitth Semester:

A student shall be deelmed o have successfully completed the fifth semesier, if hefshe
fcgstires 6 credits i Core Courges of the major subject, 4 crediss i Skali Enbancement
C'ourse (SEC)Vocational Cowrse, 4 credits m diseiphne speoifie elective (DSE) of 1he
mazor subject and G credits i Field Projects/mternship/apprenticeshaplcommunity
eiigagement and services, preferably velated to major and/or minor subyjects

Sixth Semester (Level 7)

A sudent shall be declared to have suceessfully completed the sixth semestor, 1f hefshe
sequies 6 credits sn Core Courses of the major subject, 8 credits in disgipline specific
clective (DSE} of the majol subject and 6 credus 1o Field Projects/ mtemshp/
spprenticeship/ community engagement and services, preferably 1elated to major andfor
ol subjects

Severtth Semester:

Bachelop with Honours/Research

A swidem shall be declared 1o have successfully conploted the seventh semester with
honow s, tf hefshe acquires 6 credits 1 core courses of the Major subjecl, 4 credils
Resenrch Mcthodology, 4 eredus in diseiplme specific elective (DSE) of the muyos subject,

and 6 credus 1 Geld project! memsiup/ apprenticeship relited o the magor subyect

U student shall be declared W have successfully completed the seventh seimuster with

135

tesearch, (f hefshe acqueres 6 eredits v cote courses of the Major stubject, 4 credits 1m
Research Methodology, 4 eredits i diseipline spectfic oleetive (DBE) of the major subject,
aad 6 Lredits an research project

Uighth Semester (Level 8):

Hachelor with Honowrs/Rescarch!

A stwdent shall be declmred o have successfully vompleied the wighth sanester with

hanouys, IF hefslic acquites 6 credils 1 core courses of the Major subjeet, 4 ceedits n
4



dusertation, and 10 credits w fiekd project/ mterushipd apprenteesop related 1o the R
subgect
A student shall by declared to have suecessfully compieted the erghth semester wiih
1esearch, 1f hesshe dcquices 6 crodits 1n cote courses of the  Major subjeet, 4 cieurs m
Minor, and 10 credits s reseaich project
The nomenclawre of degrees shall sinetly conform Wy the relevant MOV o {8e
tet/regulations/guidelines of the UGC

139 Additional Courses: _
In the categoites of mno subject, genetic eleetive and  skifl cnhancemsent
courses/vocational cowises, a student may earn up to 6 credits per yedn in the aole woute
of the 3-year uadergraduate degree programme after paying due fees for registiabon and
GxXamination

13,10 A student may change the generic elective subject n cach year of the 3-vew vnider

graduate depree programme
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14. Chaice te SBelect the MOQC Courses:

]

The UTD/SOS! Autonamous College can allow up to 40% of the todal credits hemp

offered 4 particular programme 1w a semester through the onbine featnng cises

provided under SWAYAM platfortn or any other MOOC platlom recogniad In e

central Government or the state goveranent for credst Lansft

The studenis will have the chaice w apt electis e-gencrie!/Skidl Erhancoment:Ahliy

Enhancaiment courses fiom the courses avasiable wathin the UTDvAuonemons Caollooe

or 1y other UTDs of tdie same vniversities but flom same level of the progiammes An

alternate chorce will also be available to the studenis © opt for courses liom Massive

Open Onlte Courses (MQOCs) avadable at SWAYAM (Study Webs of Aclive-

Learming  for Young Aspiring Minds) plaform with the permission of the

UTD/autenomous college

The UTDs/ Avtonomous Colege shall offer electn c-gcm:nc. courses 1 onh

programmme on rreril basts acioss the disciplines The number of seats i the courss wil)

depend on available facilities v the UTD! Auloaamous Collecpe

The students can also opt for a conrse under DSE af Magor subjeet Hiom Mansive Upen

Onlipe Courses (MOQCs) available at SWAYAM platfoam

The Umversity! Autonomous Cellege will decide 1o allow the online couves of

SWAYAM of

{) The courses offeied on SWAYAM would supplement ihe teaghunz-learnmg
proeess 1n the tstitulion

(1)  Every student opting for a cowse avadable on SWAYAM platform would be
requred to register for the cowse at SWAYAM The student will pay the
stipulated fee 1o SWAYAM for regrstering the cowse, 1 iequied

() While altowing the onbine learning courses offered by SWAYAM, u shall be
ensued that the physical faelities like laboratones, computer lacihtes and
hbjary ete essential for pursuing the cowrses shall be made wmvadable five
adequate measure by the UTD! Autonomous College The parent wnstiluton naust
designate a course coordmator/faciliator to gwde the students throughow! the
course and facshtae/conduct the fab/peactical seysions/examinations

The reguirenment of praject/dhssertabon, as noh fied by the respective UTE Autenomuous .

College/meeds o be underiaken by the candidate for the specified credits The projes

may be undertaken i any of the Natanat and State Laboratones/ Instimutess Comypranies

fIndustries with the appraval of UTDY Auwtonomous Coltege



5 Regurement of awendance will be as per Umveisity Ordhnance  goverming the
cxdrmipanans In geneal, atiendance of sl least seventy-five pereent of theory tectures and
pracoicals separazely will be requued m ench course to s 1n the semesier end
2Namination
foy speeial weasons such a3 profonged iiness deficiency in the percentage of attendance
not oxceeding  fifleen pereent of the toml number of leciures dehvered  and
practicabisessional held 1 cach coutse may be condoned by the Vice Chancellor/Prncipal

of dutoniomaus colfeges

th Pxamination & Evaluation:

16,1 Gensmally, each cowse will corespond to an exammation paper comprising of external
and wnternal evaluations The semester end theory examinations for Magor, Minor, Genetie
and DSE will be 3 haurs while vocational (SEC) and Abihity Enhancemeat Course (AEC)
will be 2 hours dutation The ciedil stricture for theory/practical/tutonal, mearnat, external
examenations and total marks for an examination are shown m the Table 3 (m cluuse 16 15

16.2 The gutestion paper of the extzrmal exammation should preferably comtam long answet,
<hott answer and objective type questions The conumuous evaluaiion of the student will be.
condueted at three poits of tme 1 a semesier by conductng three tests of 20 marks cuch
OF  these, two  must be  wntten  lests  and  the thied  may bz wnden
lest Quiz/Semman'Assignment lor theoretical courses Macks obtamed w bost two tests oul
of thiee will be mwarded to the student Each srudent shall have to appear n 2 feasi 1wo
lests and Bnd Scmester Exanunatian, fatding which, the student will be awarded Ab (hade
W that codlss In case of Labotaton#Freld/Project wotk based coulses, appiopale
disu thution of muks For Practical Record/Project Report, Practteal Semester end esam,
viva, (f iy wiil be deeided by the UTD/Autonomots College In case of mizmal
assessment, the college/UTDUmversity shall distiibuwte and desegn thewr assessment k0
that @t least.twao tests are conducted 1 g semester

1o ¥ UTD/Autonomens colleges may design their mode of internal assessment wul due

appronal from e wespective scademie council i view of the “Evaluation Reforms m
Hugher Educauonal Insumtons, 2019” published by the UGG
164 Total mearks obtaned m Semester-End Examumution and contiiuous evaluaiion will b

conatdered for awnding the grade n the cowse as explamed i 16 5






16,4

16.18

16 11

16,12

[G.13

14 14

semester even after the aforesad second chance [n that case, sheihe shall be reated as
fasl 10 that semester and will be asked to repeat the entree semester and that semester will
pe treated as zero seoiester

ff {he 4™ year of undergraduate progeamime 15 ngt offered in the present autonomous
college, adessions in another autonomous college/UTD watlun the same University shall
be allowed m cases of provisional promobions tw the $th year of the undergiadiate
magranme

Rupetition of & theary/pracucal course 15 atlowed only to those esndidates who goy F or
Ab prade in the course or has failed m the semester The student has to pay tic preseribed
fee {or repeating the course

On aceount of vahd reasons, & siudent may withdraw fTom & semester In such 2 case,
that semesier will be treated as zero semester

[n case of zero scmester, the student will not be promoted to the noxt semeste U3 heishe
cleary thal semester The University may aliow sueh a student to re-ragisber s that
semester m the CL1fn1ng_ semesters The student has to pay semester fee again tn such ease
and may not be ehgble for scholarships 1f the student withdraws wiihin one month fiom
startmg the academic serester, the semester fee will not be eharged again

The provisian for review of answer book m semester system wilt be available as per the
exssing 1iles of the Univer sity/Autonomeons coliepe

The thearetical and practical cowises can be repeated whenever offered or conducied by
the Un|versztyﬁ'UTDx’Aum"mﬁt‘lus college but withun the maxmum dwalon of the
progiamime He/ehe can avail muliple repeat attempts to pass the course

Applicable to UTDs m the same umversiies The UTD, where stdents from other 1TDs
are tegrstered for choite based cleetive course(s), will send the Glade to the concermed
UTD wheie the student 1s enrolied. The resnit will be declmed by the UTD whete the

student hius taken adimssion






183

Exvaluation and Certilization ol MOOCs and Vocabianil courses:
The pdehines of the Univeisiy/SWAYAM portal/UGC shall be folloveed lor evaiuation
wind certificatton of MODOCs, Vacattonal courses, Fied-

Projects- intemships Apprenticeship/Comsnuntty engagement & service/Research Project
prAPh ¥ CAEES

Calenlation of SGPA /CGPA:

Semester Grade Point Average [SGPAY 15 a measwe of performanes of the student m a
semester 1L 13 the rago of total credit pomts secured by a student 1t vaions couises
respstered 11 that semester and the total course credits taken during that semestet, | ¢

SGPA(S) = zm_ﬁ-(ciz’f G)

where §, 18 the @ year, €, 15 the nuptber of eredits of the i cotrse w the semestat (5,

aud G, 1s the grade posind scoted by the student 1 the M couse

The Semester Grade Point Average SGPA)Y and Cumulative Grade Potnt Averape
(C GPAY wili be calenlated as weighted average of credst ponts secured by the studens,
except the credits of additional cowrses i any The SGPA and CGPA shalk be rowxled off
up to 2 decumal places and reported m the grade sheet

Calculation ol SGPA

{Course | Credits (C) | Grade Grade ' Credn S5GPA
; Pomt . Poumts (Tota} Credst
(G (CxGP} | pamyTotal Crednt)
“Course 1. 5 A T 146720 = 17 30
Couse2 6 C 5 0
CConrse 3 4 =i 7 28 :
| Course 4 - il o | 10 ET ) t
FOTAL | 20 B . 46 ) o

CGPA s a measwe of fhe ovaall cumulative perforinance of & student vver all the

semesters completcd The CGPA 18 the ratio of tatal ciedit ponis secured by a siudent

©viaus coarses v all the semestas completed and the sum of Lhe credts of all coures i

alf the semesiers completed The CGPA will be calculated as per follows
LIC, X SGPA(S,)]

CGPA = e
PR

wheie SGPA (5,115 the SCGPA of the 1 year and €, 55 the total number of credits i the r*

AQIMESLEr
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35,

2 ﬁa

7,

28,

The student wiil be examunod by the University as per the prevailmg svliabus and
scheme of examnauon

The candidate shail be awarded a ceruhicate/diplomaldegree when hefshe successfully
eamns {he nunimum required credits foy the éf:rtiﬁcatefdnplnn‘;aa’degrec

A Grade Card shall be 1ssued to all the students after every semester based on the mades
camed The course details (code, titfe, number of credis, grade sceured) tlong with
SGPA of every semester and CGPA carned ull that Acadermic Year will by displayed
the grade card

Grade sheets will be developed by the Umvergity/autonomaous college based on model
Anngxures 51 1o 54

Credit Transfer;

The credit transfer shall be nplemented as per the poliey of the Uriversety flamed m
aceprdance with the gwidelines 1ssuad by the UGC from time o tme

The member istitutions of the Academe Bank of Credit established vide University
Ghrants Comrmission (Establishment and Operation of Acadomie Bank of Credas i
Higher Educauon) Regulations, 2021 shall accept and wransfer the credsts as per the
provisions of this regulaton as amended from tme o tme

Except Tor the cuses of provisional promotions, the universities established by M P
Universily Act, 1973 shall facilitaie credit transfer of students between them However,
e student muay be iequered to fulfil some eligibihity eniens, diawing panty fo1 a cowse,
framed by the University m winch the studeni seeks admission

If any question anses reloning (o the terpretaton of the provisions of this cidinance. it
shall be relerred o State Govl whose dectsion theieon shalt be applicable

The puidehnes, velated to dus progiamme, ssued by the statstory bodies o g,
UGC/AICTE/BCUNCTEPCIRCT wsued fram time fo time will he adopted  for
implémeniation

in mallers not covered under this Qrdinance, general ruley of e University shall be
.applicable, otherwise, the stale gavernment's directions shall be applicabie

If UGC notfles any change m future n s Regulahons wy this regard, the same will be
meorpotated w the exusting Ordinance with the approval by the Kuladhipaty on the

reconvimendation of the Higher Ediication Departiment.
























tofal of 180 ¢redits from level 5 o 8, wih 40 ciedis st level 3, 40 credus of level 6 W40

credhis at fovel 7, and 40 ciedsts at lovel §

Table-1: Qualification Type and Credit Requirements

| Levels Qualification title I Credic

D reguirementy
i

i Level § Uinelenpadueee Coenbiedne m the lacoliy of the Maym Stinee | 40

fn those wha exa after the first vear of the unde griduate

progiaome  (Froemamme  durabon it vear gt the

undopradale programime) |

)

Undecgraduate . Diplotma ain the Taculty of ihe Mo Subjee

Clever §
1

; Dfar those whoo cuar afier iwe vears of e underoniduete

progaamme {Progtaome duratron Tast mo years of ihe

undermradiaie pioaramine)

Level 7 Dzchelot® Degiee w the faculty af the Mayor Subieet | |2

(Mogramme dutation Thiee yenis)
& ¥

Tevel § ‘ Bachelet™ Degiee w the  faculty of Major  Suabject ! Fal
| {HTonoursResenrel) (Programive durnon Tour wears) ,'

L . e

The ciedils will be avarded by the wmiversity The ciedit can be calculated as finllows

» One Jiour of theory or one hour of ttonal o two kotrs of labojatory vwortk po
week for a diweanen of 15 weeks resuling 10 the awatd of one credht.
o Credits for miemship shall be ene eredu per week of wicrship, subiest 1 a

maximun of I2 credits in o year

11, The mimmum duration of hc widerg adinte degiee prosvamme shall be of shige
academic years wheicas that of wunder geadume degree feadure 1o Honow s 'Besewi o <hall
be of fom acadentic yoas

s A studest wiho leaves the comse anytime m the nuddle of the pogiamme will vt
the eredits carned so fm which will be resiored/Uansieried as and whee <hofhe enuns

e progmmme agim
The maximum duration for completion of Undergi aduate Degree and Uldee o adinte
Legrew (Honows/fi‘e&em‘c fj programme fo regulae saudents shall bz ol & and # yaus

rospeetrvely, (here shalt be no such bar for nan-collepate (pitvate) students




PELEVPRS OF COURKES
Lacl of tlie subjeci/categories{!) 1o (v} as specified {n chnse 10 shalk comprise of courses,
Courses are the basie nnits of cducation andior training. Types of courses shull by ay
Follous,
141 CoreCourse;
Such cotises winely shall compulsortly be studied by the student as & core PRI TN
DY e piopamme
1.2, Eleetive Courge:
Generally a cowise, which ean be chosen by the student fiom a poot of cowses, wiieh
15 spectlic o speceabized of advanced o supportive ta the diseiphnelsubject of siudy
o which p:dvudes an extended scope ar which enables an cxposure of same other
disemplme/subjectidoman (o nurure (he candilate’s profictency or skill 1 cabed an
Eleetive Cotse
12.2,1 ﬁisuipline Specific Elective (DSE) Course:
Elective cowses offered from the mam disciplme/subyect of study are rilen od
1o u4s Dhserphne Specific Elective The Uimversity may ulse offe) theciplene
1zlated Elective cotirses of micrdisciplinary natwe (to be offered by mam
disemlmeSulyeet of siady)
12.2.1 Dissor tatiou/Project
A electve comse designed 1o acquiie specnalfadvanced knowledge,suchas
supplemant stdy/support sludy 1o a project work, anda student studjessuch ¥
eOUlSE on g own wilh an adwisery suppori by 3 teacher/faculty membe) 11
cailed dissertaionfprojeet It 15 considered 85 a special couise mvelving
appheation of knowledge mn so]vmg«’mmiysmg!esxpiomng aqeat hife sivation
fhificult  problem o bacheior demee  with  honoursfiesemch A
Project/Dissertavon work would be of credits, as decided by the compelent
budy The swedenr wilt do (ins wark under the sudance of afaculty memlscs
12.2.3 Generee Elective (GE) Course _
A elective eonme chosen generally rom ni untetated diseiplimedsubpect wath
. an imtention to seck exposuie of othe field 1s called 2 Genere Elective cowse
P8 A core cowrve offered 1 q disciphnedubsect may be tresied ws an
eheere by other oy seiplinedabyect and vice-verva and such electnes gy olso

be refereed w as Genere Bleectve Conrse

L
















14, Choice 1o Select the MOQC Courses:

il

¢

r

The College/UTD/Awonsmous eollege can allow wp te 40% of e towal credds § oy

offered i a particular programime nt & vear through the online Jeariing ot~

provided under SWAYAM platform o any other MOOC platfom recogmseld I the

vertial governiment or the sfate government for ¢redit wansfor

The swdents will have the choce to opt elestive-genene Shatl Fnhancement: Al s

Entancement eowses Gont the coutses avarlable watha the Collepe/UTE dutenu 1

college ac m ofher UTDs of the same unversiies but from aame fevel el fhe

plogrammes  An aliernate chosce Wil also be avalable to the studeats w ol covases

flom Massive Open Online Courses (MOOCTs) avarlable a1 SWAYAM (Sindy Wohs o

Active-Leatning for Young  Aspang Minds) platforn with the pernmssion w® thae

College/UTD

The College/UTDs shall offer electve-genere courses (v cael progimnme o 1o o

basts across he disciphnes The number of seats 1n she coutse it depend on i ble

faciltbres i the College/ UTD

The students can also apt a course under DSE of Major subject fiom Massiee (pen

Cnhine Courses (MOOCs) avaable at SWAYAM platform

The College/Unsversity will lake a decimon for allowing the online cowisas of

SWAYAM

(3 The courses offored ou SWAYAM would supplement the teacling: lewning

' process 1 the msditution

(1) Eveiy studen! opling a cowse avadable on SWAYAM plationy weuld bhe
tequired 1o cogister for the comse at SWAYAM  The stdent will pay the
stipulated fec to SWAYAM foricgsteintg the course, 1f1equied

(n) While aliowing the onlime fearming courses offeied by SWAYAM, u shall be
enswed that the physical facihiies fike laboratones. complter facihines and
libtary ete essential for pursuing the cowses shall be made wvstlable fiee
adequate metswe by e Collepe/UTDfavtonomous  college The  pasent
nstitution must designate a couwise cootdinator/facrhitatar 1o gasde thie studenty
thsoughout  the cowse and Lo famhiale/conduct  the  habiyactieal
sessions/exaininalions _

The requuenrent  of  project/dissertavion,  as  notfied by Jhe  wspecine

College/UTD/auwtonomous college need 10 be undertaken by the candidule fin 1he

speciiied credns The project may be untlerfuken moany of the Nahonal s simie

Y
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Name of the Student Examination o
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" PART A: Introduction

Program: Certificate - | Class: B.C.A. | Year: I Year | Session: 2021-22
1. | Course Code . Si=-BCcAALT -
2. -+ Course Title | Computer Fun(iamcntais, Orgamzanon and Architecture
3. | Course 1ype (Core Major — Paperi
Course/Elective/Generic
Elective/ Vocational __
. 4, | Pre-Requisite (if any) To study this course, a student must have basic knowledge of
| - _ Computers.
5. | Course Learning Outcomes After the cnmpletmn of this coursc, a successful student
(CLO) will be able to :
: e Understand the basic structure, operation and
? | characteristics of digital computer.

e Design simple combinational dlgnal circuits based on

given parameters.

¢ Understand the working of arithmetic and logic unit.

e Know about hierarchical memory system including |
cache memories and virtual memory. |
e Know the contributions of Indians in the field of
f computer architecture and related technologies.
6. | Credit Value Theory —4 Credits Practical - 2 C‘redtts

7. | Total Marks Max. Marks : 25+75 l Mm Pa%smg Marks: 33
- ' ' - ‘Content of the Course
No. QE "i ectures (zn hours per week): 2 Hrs. per week
e ~ Total No. of Lectures: 60 Hrs.
’Vfudule Topics No. of Lectures

l 1 Fundamentals of computers: Definition, Characteristics, capabﬂlues 8
and limitations.
i | Types of Computers: Analog, Digital, Micro, Mini, Mainframe & Super’
; Computers, Work Station, Server computers. Generations of Computers.
f- | Smart Systems: definition, characteristics and apphcaﬁons
Definition of Embedded system, GIS, GPS, Cloud Computing,
i Uses of computers in e-governance and various public domains and
services.
II Block diagram of computer and its functional umts Concept of 10

| hardware, software and firmware. Types of software.

Input devices - keyboard, scanner, mouse, light pen, bar code reader,
OMR, OCR, MICR, track ball, joystick, touch screen camera, mic etc.
Output devices: monitors ~ classification of monitors based on
technology -CRT & flat panel, LCD, LED monitors, speakers, printers —
dot matrix printer, ink jet printer, laser printer, 3D Printers, Wi-Fi
enabled printers, plotters and their types , LCD/LED projectors.




| Computer memory and its types, Storage devices: Magnetic tapes,

Floppy Disks, Hard Disks, Compact Disc — CD-ROM, CD-RW, VCD,
DVD, DVD-RW, usb drives, Blue Ray Disc, SD/MMC Memory cards.

§¢!

Fundamentals of Digital Electronics: Data Types, Complements,
Fixed-Point Representation, Floating-Point Representation, Binary and
other Codes, Error Detection Codes.

Logic Gates, Boolean Algebra, Map Simplification, Combinational
Circuits, Sequential Circuits, simple combinational circuit design
problems.

Combinational  Circuits- Adder- Subtractor, Multiplexer,
Demultiplexer, Decoders, Encoders

Sequential Circuits - Flip - Flops, Registers, Counters.

10

Basic Computer Organization: Instruction codes, Computer Registers,
Computer Instructions, Timing & Control, Instruction Cycles, Memory
Reference Instruction, Input - Output & Interrupts

Instruction formats, Addressing modes, Instruction codes, Md(‘.hlnc
language, Assembly language.

Register Transfer and Micro operations: Register Transfer Language,
Register Transfer, Bus & Memory Transfer, Arithmetic Micro-
operations, Logic Micro-operations, Shift Micro-operations.

10

. ”.\;.

Processor and Control Unit: Hardwired vs. Micro programmed
Control Unit, General Register Organization, Stack Organization,
Instruction Format, Data Transfer & Manipulation, Program Control,
Introductory concept of RISC, CISC, advantages and disadvantages of
both.

Pipelining ~ concept of pipelining, introduction to Pipelined data path
and control — Handling Data hazards & Control hazards.

10

VI

Memory and I/O Systems - Peripheral Devices, /O Interface,

Data Transfer Schemes - Program Control, Interrupt, DMA Transfer.
I/O Processor.

Memory Hierarchy, Processor vs. Memory Speed, High-Speed
Memories, Main memory & its types, Auxiliary memory, Cache
Memory, Associative Memory, Interleaving, concept of Virtual Memory,
Hardware support for Memory Management.

10

Vi

Indian contribution to the field — Contributions of reputed scientists of
Indian origin - like - Dr. Vinod Dham - Father of Intel Pentium

| Processor, Dr, Ajay Bhat — Co-Inventor of USB Technology, Dr. Vinod

Khosla- co-founder of Sun Microsystems, Dr. Vijay P Bhatkar - architect
of India's national initiative in supercomputing, and many others.

| Parallel Computing projects of India — PARAM, ANUPAM,
FLOSOLVER, CHIPPS etc. Other relevant contnbutors and |

contributions.

-

”[cxtbéoks, Refereme Books Other Resoulccs

Suggested Readings

| Textbooks:

Y




| Reference Books:

. M.Morris Mano, “Cemputer Sfysiem Archltf:{zture" PHI.
Heurmg Jordan , “Computer System Design & Architecture” (A.W.L. Y-

3. :rwu%srf%ﬁmaﬁmﬂ’r@(mﬁwﬁﬁaﬂﬁw%ﬁl

4. William Stalling, “Computer Orgammuen & Arcmtecmre” Pearson Education Asia.

5. V. Carl Hamacher , “Computer Organization”, TMH -

6. Tannenbaum, “Structured Computer Organization”, PHL

7. Er. Rajiv Chopra, “Computer Architecture”, Revised 3rd Edition, S. Chand & Company Pvt. Ltd

Suggestive digital platform web links

hitns://www . youtube. wmﬁw&tch"vwfffi‘ﬁiﬁévxmg?\d

szz 3 a’rmwiamnfwurswﬁ{}(ﬂ106! 1{7}63‘%‘36}66?

!utcrnai Assessment Commuoas
| Comprehensive Evaluation (CCE) : 25 Marks

- Shall be based on allotted assignments and Class
___i ests. The marks shall be as follows:

External Assessmént Umversny xam (UE) 75
Marks
Time : 02.00 Hours

- Assessment and 4 Marks
| ‘presentation of
| assignment

| Class Test I ( Objective | 5 Marks
| Questions)

1 Section (A): Three Very 03 x 03 = 09 Marks
Short Questions (50 Words

| Class Test II § Marks
' (Descriptive Questions) |

"Class Test Il ( Based on | 8 Marks
| solving circuit design

Each ) -
OR OR
Nine MCQ Questions 09 x 01 = 09 Marks

Section (B) : Four Short
Questions (200 Words
Bach) 04 x 09 = 36 Marks

Section (C): Two Long 02 x 15 = 30 Marks

| problems) Questions (500 Words
_ - Each) = :
| Total 25 Marks Total 75 Marks

L | Any 101na|ksfsuggpesuons




. T D e e
Program: Certificate | Class: B.C.A Year: I Year | Session: 2021-22
1. | Course Code S1-BCAAIP
2. | Course Title Computer Fundamentals and Digital Lab
3. | Course Type (Core Major — Paper I
Course/Elective/Generic
Elective/ Vocational
4. | Pre-Requisite (if any) Open for All
5. | Course Learning i After the completion of this course, a successful student
Outcomes(CLO) will be able to do the following:
e Familiarity with parts of the computer and peripheral
devices used with the computer.
e Realization of the basic logic and universal gates.
e Verify the behavior of logic gates using truth tables.
¢ Implement Binary-to -Gray, Gray-to -Binary code
conversions.
e Design half and full adder circuit using basic gates.
e Design and construct flip flops and verify the excitation
tables.
6. | Credit Value Practical - 2 Credits
7. | Total Marks Max.Marks: 25+75 | Min. Passmg Marks 33

~ PART B: Content of the Course

No of Lab. Practicals (in hours per week): 1 Hrs. per week

Total No. of Labs: 30 Hrs.

Suggestive list of Practicals No. of Labs.
[. Computer Fundamentals 30 Hrs.
a) Identify various parts of the computer by physical examination.
b) Identify various parts inside the CPU like motherboard, SMPS,
ports, buses, IC chips, Processor, HDD, RAM etc.
c¢) Identify various I/O devices available in the lab physically.
I1. Digital Electronics
a) Verification and interpretation of truth table for AND, OR, NOT
gates
b) Verification and interpretation of truth table for NAND, NOR
gates
¢) Verification and interpretation of truth table for Ex-OR, Ex-NOR
gates
d) Study of half adder using XOR and NAND gates and verification
of its operation
e) Study of full adder using XOR and NAND gates and verification
of'its operation




f)  Study of half subtractor and verification of its operation
g) Study of full subtractor and verification of its operation
h) Realization of logic functions with the help of NAND -Universal

Gates

i) Realization of logic functions with the help of NOR -Universal
Gates

j)  Verify the truth table of RSflip-flops using NAND and NOR
gates

k) Verify the truth table of JKflip-flops using NAND and NOR gates

1) Verify the truth table of T and D flip-flops using NAND and
NOR gates

m) Implementation of 4x1 multiplexer using logic gates

n) Implementation of 1x4 demultiplexer using logic gates

0) Verify Gray to Binary conversion using NAND gates only

p) Verify Gray to Binary conversion using NAND gates only

T C: Learning Resources

Textbooks, Reference Books, Other Resources:

Suggested Readings

Textbooks:
¢ M. Morris Mano, “Computer System Architecture”, PHI.
e Heuring Jordan , “Computer System Design & Architecture” (A.W.L.)
o Wemgeyr fREY Ter rTRHT & WA fow & Hafera et |
Reference Books:
e William Stalling, “Computer Organization & Architecture”, Pearson Education Asia.
e V. Carl Hamacher , “Computer Organization”, TMH
e Tannenbaum, “Structured Computer Organization”, PHI.

Suggestive digital platform web links

https://de-iitr.vlabs.ac.in/

Suggested equivalent online courses

https: f,/rmtcl ac. mfcoul ses/1 06"1 05/1 06105163/

PART D: Assessment and Evaluation

Internal Assessment : Contmuous External Assessment: Umversrcy Exam (UE): 75
Comprehensive Evaluation (CCE) : 25 Marks Marks

Time : 02.00 Hours

Internal Assessment Marks External Assessment Marks
Hands-on Lab Practice 5 Marks Practical record file 10 Marks
Viva 5 Marks Viva voce practical 15 Marks
Lab Test from practical 7 Marks Table works/ Exercise 40 Marks
list Assigned (02) in practical

exam




Assignments (Charts/ 8 Marks Reports of excursion/ Lab 10 Marks
Model)/ Technology visits/ Industrial training/

Dissemination/ Survey/ Collection/ Models

Excursion/ Lab visit/

Industrial Training

Total 25 Marks Total 75 Marks

Excursion/ Lab visits/
Industrial

Training is compulsory




{mwam Cer‘fificate S i Ciass.:ﬂ";C..

| Yeari " ear

| Sessron 2021 22

1. | Course Code . Sl - RCAA 2-1-'

2. i Course Title

| Programming Methodology & Data Structures

3. | Course Type (Core Major — Paper II
Course/Elective/Generic
Elective/ Vocational

4. | Pre-Requisite (if any)

Computers.

To study this course, a student must have basic knowledge of

5. | Course Learning

algorithms/programs.
algorithms for problems.

programming.

delete, search on these data structures.
data used in computer applications.
implementations.

searching and sorting.

and data structures.

After the completion of this course, a successful student will be
Outcomes(CLO) able to do the following:

¢ Develop simple algorithms and flow charts to solve a problem
with programming using top down demgn principles.

¢ Writing efficient and well-structured computer

e Leamn to formulate iterative solutions and array processing

o Use recursive techniques, pointers and searching methods in

e Will be familiar with fundamental data structures, their
implementation; become accustomed to the description of
algorithms in both functional and procedural styles.

o Have knowledge of complexity of basic operations like insert,

« Possess ability to choose a data structure to suitably model any

o Assess efficiency tradeoffs among different data structure

o Implement and know the applications of algorithms for

e Know the contributions of Indians in the field of programming

6. | Credit Value Theory — 4 Credits Practical — 2 Credits

=3

PART B: Content of the Course

Total Marks | Max, Marks : 25+75 | Min Pasamg? Marks S

No of Lectures (in hours per week): 2 Hrs. per weekm

Total No. of Lectures: 60 Hrs.

Module

Topics

No. of Lectures

I

| Introduction to Programmmg Program Concept, Characteristics of -
[ Programming, Stages in Program Development, Algorithms, Notations,
| Design, Flowcharts, Types of Programming Methodologies.

8




Basics of C++: A Brief ﬂistory of C++, Application of CH- =
Compiling & Linking, Tokens, Keywords, Identifiers & Constants ,
‘Basic Data Types, User-Defined Data Types, Symbolic Constant, Type

Compatibility, Reference Variables, Operator in C++, Scope Resolution
Operator, Member Dereferencing Operators, Memory Management
Operators, Manipulators, Type Cast Operator.

Functions In C++: The Main Function, Function Prototyping, Call by |

Reference Call by Address, Call by Value, Return by Reference, Inline
Function, Default Arguments, Constant Arguments, Function
Overloading, Function with Array.

i

Classes & Objects: A Sample C++ Program with class, Defining

Member Functions, Making an Outside Function Inline, Nesting of
Member Functions, Private Member Functions, Arrays within a Class,
Memory Allocation for Objects, Static Data Members, Static Member,
Functions, Array of Objects, Object as Function Arguments, Friend
Functions, Virtual functions, Returning Objects, Constant member
functions, Pointer to Members, Local Classes.

Constructor & Destructor: Constructor, Parameterized Constructor
Multiple Constructors in a Class, Constructors with Default Arguments,
Dynamic Initialization of Objects, Copy Constructor, Dynamic
Constructor and Destructor.

10

B8

Inheritance: Defining Derived Classes, Single Inheritance, Making a
Private  Member Inheritable, Multilevel Inheritance, Hierarchical

' Inheritance, Multiple Inheritance, Hybrid Inheritance, Virtual Base |

Classes, Abstract Classes, Constructor in Derived Classes, Nesting of
Classes. Operator Overloading & Type Conversion, Polymorphism,
Pointers, Pointers with Arrays C++, Streams, C++ Stream Classes,
Unformatted 1/0O Operation, Formatted 1/O Operation, Managing
Output with Manipulators, Exception Handling.

| iV

Data Structure: Basic concepts, Linear and Non-Linear data structures
Algorithm Specification: Introduction, Recursive algorithms, Data
Abstraction, Performance analysis.

Arrays: Rt.p?es%ntation of single, two-dimensional arrays, triangular
arrays, sparse matrices-array and linked representations.

' Stacks: Operations, Array and Linked Implementations, Applications-
' Infix to Postfix Conversion, Infix to Prefix Conversion, Postfix

Expression Evaluation, Recursion Implementation.

Quenes: Definition, Operations, Array and Linked Implementations.
Circular Queue-Insertion and Deletion Operations, Dequeue (Double
Ended Queue), Priority Queue- Implementation.

12

Linked Lists: Singly Linked Lists, Operations, Conéate’nating,
circularly linked lists-Operations for Circularly linked lists, Doubly
Linked Lists- Operations, Donbky Circular Linked List, Header Linked
List

Trees: Representation of Trees, Binary tree, Properties of Binary Trees,

.Binary Tree Representations- Array and Linked "Representatioxzs,

10




! Binary Tree Traversals, Threaded Binary Trees.

|I'- Heap: Definition, Insertion, Deletion. ;

| VI | Graphs: Graph ADT, Graph Representatmns, Graph Traversais 10
|

%

Searching.
Hashing: Introduction, %Eﬁsh tables, Hash functions, Over-ﬁow
Handling. -'

.' Sorting: Bubble Sort, Selection Sort, Insertion Sort, Quick Sort, Merge
*! Sort, Comparison of Sorting Methods,

{ : Search Trees: Binary Search Trees, AVL ’}?rees~ )eﬁmnon and
s Examples.

| VII Indian Contribution to the field: Innovations in Incha origin of Julia 5
ngmmmmg Language, Indian Engineers who designed new
programming languages, open source languages, Dr. Sartaj Sahni —
computer scientist - pioneer of data structures, Other relevant
| conmbumrs and contributions.
| e \RT C: Learning Resot

1 extbooks Reference Books, Other %’iesources

\uuoustcd Readings

Textbooks:

e . R. Hanly and E. B. Koffman, “Problem Solving and Program Design in C”, Pearson, 2015
e E. Balguruswamy, "C++ ", TMH Publication ISBN 0-07-462038-X

e Herbert Shildt, "C++ The Completc Reference "TMH Publication ISBN 0-07-463880-7

o mﬁw%wmﬁmﬁwﬁa@ﬁw%

Reference Books:

e R. Lafore, 'Oblcct Oriented Programming C++"
o N. Dale and C. Weems, “Programming and problem solving with C++: brief edltlon” Jones & Bartlett
Learning.

Adam Drozdek, "Data Structures and algorithm in C++", Third Edition, Cengage Learning.

Sartaj Sahani, “Data Structures, Algorithms and Applications with C++7, MeGraw Hill.,

Robert L. Kruse, "Data Structures and Program Design in C++", Pearson.

D.S. Malik, “Data Structure using C++”, Second edition, Cengage Learning.

| & M. A. Weiss, “Data structures and Algorithm Analysis in C”, 2nd edition, Pearson.

e Lipschutz, “Schaum’s outline series Data structures”, Tata MecGraw-Hill

W___Qui,u.slive digital platform web links :
hitps://www.voutube.com/watch?v=BCIS40yzssA
fwww.voutube.com/watch?v=vLnPwxZd W4 Y &vi=en
;www,youtube. com/wate wg’v*“h mmlZQStZw
| buggtsltd equivalent online courses

e e ¢ ¢

| | S.No. Online Course _ Duration Platform
19 Programming in C++ 8 weeks NPTEL
. i | hups://nptel.ac, in/courses/106/105/106105151/

‘ | Beginning C++ Programming - From Beginner to Beyond | Self paced Udemy

| htt xﬂwww udemy com}ceurscfbemmg~c-pias~z>iug~




Comprehensive Evaluation (CCE) : 25 Marks | Marks
Shall be based on allotted assignments and Ciass--' Time : 02.00 Hours
Tests. The marks shall be as follows: o -
Assessment and 8 Marks ' Section (A) : Three Very | 03-x 03 = 09 Marks
| presentation of | Short Questions (50 Words
3 assignment . Each ) OR :
Class Test | { Objective | 4 Marks Nine MCQ Questlona
Questions)
Class Test I 5 Marks = Section (B) :Poﬂr--Shoﬂ 04 x 09 = 36 Marks
(Descriptive Questions) Questions (200 Words
i ' | Each)
| Class Test I1I ( Based on | 8 Marks
| solving programming Section (C): Two Long 02 x 15 =30 Marks
' problems) Questions (500 Words '
_ . Each) . "
| Total _ 25 Marks Total 75 Marks

" Any remarks/suggestions: Focus of the course/teaching should be on developing ability of the student

' in analyzing a problem, building the logic and efficient code for the problem.

——0



_ . e oB duction -
Program: Certificate | Class: B.C.A. Year: I Year | Session: 2021-22

_i‘ | Course Code ey ’BCAA‘AP ' .

2. | Course Title Programming Methodology & Data Structures Lab
' 3. | Course Type (Core Major — Paper II =

Course/Elective/Generic
__ Elective/ Vocational : _
| 4. | Pre-Requisite (ifany) | To study this course, a student must have basic knowledge of
‘ Computers. --
| 5. | Course Learning After the completion of this course, a successful student will be
I Outcomes(CLO) able to do the following:
i 1. Develop simple algorithms and flow charts to solve a problem
' with programming using top down design principles.
| 2. Writing efficient  and well-structured ~ computer
! algorithms/programs.
| 3. Learn to formulate iterative solutions and array processmL
i algorithms for problems.
: 4. Use recursive techniques, pointers and searching methods in
é programming.
: 5. Possess ability to choose a data structure to suitably model any
data used in computer applications.

| 6. Implement and know the applications of algorithms for
l searching and sorting etc.
6. | Credit Value Practical — 2 Credits

7. | Total Marks Max. Marks : 25+75 | Min. Passi 33

PART B: Content of the Course

. No of Lab  Practicals (in hours per week): 1 hour per week

Total No. of Lab.: 30 Hrs.

Suggestive list of Practicals

No. of Labs.

ke

recursion.

1. Write a program to swap the contents of two variables.

2. Write a program for finding the roots of a Quadratic Equation.

3. Write a program to find area of a circle, rectangle, square using
switch case. '

4. Write a program to print table of any number.

Write a program to print Fibonacci series.

6. Write a program to find factorial of a given number using

Given the problem statement, students are required to formulate 30
problem, develop flowchart/algorithm, write code in C++, execute
and test it. Students should be given assignments on following :

7. Write a program to convert decimal (integer) number into




o0

l 16.
ik
18.

25

10.
11
12,
13
. Write a program for call by value and call by reference.
13.

19

20,

.
LB,

23.

24,
. Write a program for Binary search.
Lo 26
27
28.
28.
30.

equivalent binary number.

Write a program to check given string is palindrome or not.

Write a program to prlnt dzgzts of entered number in reverse
order.

Write a ptogram to print sum of two. ‘matrices.

Write a program to print multiplication of two matrices.
Write a program to generate even/odd series from 1 to 100.
Write a program whether a given number is prime or not.

Write a program to create a pyramid structure

1

2

123

1234
Write a program to check entered number is Armstrong or not.
Write a program to input N numbers and find their average.
Write a program to find the area and volume of a rectangular box
using constructor.
Write a program to design a class time with hours, minutes and
seconds as data members. Use a data function to perform the |
addition of two time objects in hours, minutes and seconds.
Write a program to implement single inheritance.
Write a program to find largest element from an array.
Write a program to implement push and pop operations on a
stack using array.
Write a program to perform insert and delete operations on a
queue using array.
Write a program for Linear search.

Write a program for Bubble sort.

Write a program for Selection sort.

Write a program for Quick sort.

Write a program for Insertion sort.

Write a program to implement linked list.

Learning Resources

.........

Ta,xtbookb, Reference Books, Other Resources

Suggested Readings

| e J.R. Hanly and E. B. Koffman, “Problem Solving and Program Design in C"’ Pearson, 2015

e E. Balguruswamy, '

'C++ ", TMH Publication ISBN O-07- 462038-X

- e Herbert Shildt, "C++ The C,ompla,te Reference "TMH Publication ISBN 0-07-463880-7
e e wer T s ersreedt & swenrforg o & wafe geae

Reference Books:

I
} s R Lafore, 'Object Oriented Programming C++"

N. Dale and C. Weems, “Programming and problem solving with C++: brief edition™, Jones & Bartlett




]

J

Laammh

¢ Adam Drozdek, "Data Structures and algorithm i in C++", Third Edition, Cengage Learning.

e Robert L. Kruse, "Data Structures and Program Design in C++", Pearson.
¢ D.S. Malik, “Data Structure using C++”, Second edition, Cengage Leaming.

| o Sartaj Sahani, “Data Structures, Algorithms and Applications with C++”, McGraw Hill.

- ® M ,ﬁi Wehs “Dam stmctures and Algerlthm Anaiysss in C” 2nd edltion, Pearson.

Sugs_est:w d1g31{zzl piaﬂorm web Emiqs

T hitps://www.youtube.com/ watch?v=RBCIS40yzssA

| https//www. mvtub@ %medtch‘?vvanwaZdWAW&vimcn

https://www.youtube, cem’watch?WUmmIZQSItZw

' QLILTLBS'[Ld equivalent online courses

S.No. Online Course Duration Platform
1 Programming in C++ 8 weeks NPTEL
https://nptel.ac.in/courses/106/105/106105151/

-3 Beginning C++ Programmirig.f:}?z‘ém Beginnerto | Self paced | Udemy

Beyond

% https:/www.udemy.com/course/beginning-c-plus-

plus-programming/

| and:Evallition = =aF =

- Internal Assessment : Continuous
| Comprehensive Evaluation (CCE) : 25 Marks

Marks
Time : 02.00 Homs

External Assessment: University Exam (U 8) 75

' Internal Assessment Marks External Assessment Marks
e : -
| Hands-on Lab Practice 5 Marks Practical record file 10 Marks
| Viva 5 Marks Viva voce practical 15 Marks
| _
| Lab Test from practical 7 Marks Table works/ Exercise 40 Marks
| list Assigned (02) in practical

& : exam
- Assignments (Charts/ 8 Marks Reports of excursion/ Lab 10 Marks
| Model) Technology visits/ Industrial training/
| Dissemination/ Survey/ Collection/ Models
§ Excursion/ Lab visit/ '
 Industrial Training
Total 25Marks | Total 75 Marks
- Excursion/ Lab visits/
| Industriul
| Training is compulsory




~ PART A: Introduction

Year: I (Yhear Session: 2021-22

f

Program: Certificate Class: B.C.A.

1. | Course Code S\ - BCAB2T

2. | Course Title Operating System

3. | Course Type (Core Minor
Course/Elective/Generic
Elective/ Vocational

4. | Pre-Requisite (if any) Open for all

5. | Course Learning Outcomes o After the completion of this course, a student shall
(CLO) be able to do the following:

o Describe the importance of computer system resources
and the role of operating system in their management
policies and algorithms.

e Specify objectives of modern operating systems and
describe how operating systems have evolved over
time.

e Understand various process management concepts and
can compare various scheduling techniques,
synchronization, and deadlocks.

o Describe the concepts of memory management
techniques.

o Identify the best suited process management technique
for any process.

e Describe various file operations, file allocation
methods and disk space management.

o To understand and identify potential threats to
operating systems and the security features to guard
against them.

e Learn to operate the Linux system,

6. | Credit Value Theory - 4 Credits Practical — 2 Credits
7. | Total Marks Max. Marks : 25+75 Min. Passing Marks: 33
~ PART B: Content of the Course .
No. of Lectures (in hours per week): 2 Hours per week
Total No. of Lectures: 60 Hrs.
Module Topics No. of Lectures
I Introduction to Operating System: What is Operating System? History and 6
Evolution of OS, Basic OS functions, Resource Abstraction, Types of
Operating Systems— Batch ~ Systems, Multiprogramming  Systems,
Multiprocessing Systems, Time Sharing Systems, Distributed OS, Real time
systems.
Operating System for Personal Computers, Workstations and Hand-held
Devices.
Applications of various operating system in real world.
Some prevalent operating systems — Windows, UNIX/Linux, Android,
MacOS, Blackberry OS, Symbian, Bada etc.
I Process Management: Process Concepts, Process states & Process Control 14
Block. .
Process Scheduling: Scheduling Criteria, Scheduling ~Algorithms
(Preemptive & Non- Preemptive) — FCFS, SJF, SRTN, RR, Priority,
= i?f;m y




Multiple-Processor, Real-Time, Multilevel Queue and Multilevel Feedback
Queue Scheduling.

Deadlock - Definition, Deadlock Characterization, Necessary and Sufficient
Conditions for Deadlock.

Deadlock Handling Approaches: Prevention, Avoidance, Detection and
Recovery.

II Memory Management: Introduction, Address Binding, Logical versus 14
Physical Address Space, Swapping, Contiguous & Non-Contiguous
Allocation, Fragmentation (Internal & External), Compaction, Paging,
Segmentation, Virtual Memory, Demand Paging, Performance of Demand
Paging, Page Replacement Algorithms.

File Management: Concept of File System(File Attributes, Operations,
Types), Functions of File System, Types of File System, Access Methods
(Sequential, Direct & other methods), Directory Structure (Single-Level,
Two-Level, Tree-Structured, Acyclic-Graph, General Graph), Allocation
Methods (Contiguous, Linked, Indexed) :

v Disk Management: Structure, Disk Scheduling Algorithms (FCFS, SSTF, 12
SCAN, C-SCAN, LOOK), Swap Space Management, Disk Reliability,
Recovery. :

Security: Security Threats, Security policy mechanism, Protection, Trusted
Systems, Authentication and Internal Access Authorization, Windows
Security.

v LINUX: Introduction, History and features of Linux, advantages, hardware 12
requirements for installation, Linux architecture, file system of Linux - boot
block, super block, inode table, data blocks.

Linux standard directories, Linux kernel, Partitioning the hard drive for
Linux, installing the Linux system, system - startup and shut-down process,
init and run levels. Process, Swap, Partition, fdisk, checking disk free spaces.
Difference between CLI OS & GUI OS, Windows v/s Linux, Importance of
Linux Kernel, Files and Directories. Concept of Open Source Software.

VI Indian contribution to the field — the BOSS operating system, open source 2
softwares, growth of LINUX, Aryabhatt Linux, contributions of innovators —
RajenSheth, Sunder Pichai etc.
' - PART C: Learning Resources
Textbooks, Reference Books, Other Resources

Suggested Readings

Textbooks:
e A Silberschatz, P.B. Galvin, G. Gagne, Operating Systems Concepts, 8th Edition, John Wiley
Publications.
e A.S. Tanenbaum, Modern Operating Systems, 3rd Edition, Pearson Education.
e Operating System by Peterson
e Linux by Sumitabh Das
2 CECU RV R EEIERICRETIR E| fl
Reference Books:
e G. Nutt, Operating Systems: A Modern Perspective, 2nd Edition Pearson Education.
o W. Stallings, Operating Systems, Internals & Design Principles, 8th Edition, Pearson Education.
e M. Milenkovic, Operating Systems- Concepts and design, Tata McGraw Hill.
e Operating System design and Concepts by Milan Milenkovic.
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Suggestive digital platform web links
https://web.iitd.ac.in/~minati/MTL458 .html
hitps://www.cse.iitb.ac.in/~mythili/os/
https://www.youtube.com/watch?v=aCJ3Y goolHQ
Suggested equivalent online courses
https://nptel.ac.in/courses/106/102/106102132/

PART D: Assessment and Evaluation

Internal Assessment : Continuous External Assessment: Umver51ty Exam (UE): 75
Comprehensive Evaluation (CCE) : 25 Marks Marks
Shall be based on allotted assignments and Class :
Tests. The marks shall be as fogllows: o <A O
Assessment and presentation | 4 Marks Section (A) : Three Very | 03 x 03 = 09 Marks
of assignment Short Questions (50
OR
— Words Each )

Class "Test I ( Objective 5 Marks OR 09 x 01 = 9 Marks
Questions) Nine MCQ Questions
Class Test II (Descriptive 8 Marks Section (B) : Four Short | 04 x 09 = 36 Marks
Questions) Questions (200 Words

Each)
Class Test III (Based on OS | 8 Marks Section (C): Two Long 02 x 15 =30 Marks
commands) Questions (500 Words

Each)
Total 25 Marks Total 75 Marks

Any remarks/suggestions:




, _ PART A: Introduction .
Class: B.C.A. Year: I Year

Program: Certificate Session: 2021-22

1. | Course Code : Si- BCABZP
. | Course Title Operating System Lab
3. | Course Type (Core Minor

Course/Elective/Generic
Elective/ Vocational

4. | Pre-Requisite (if any) Open for All
5. | Course Learning Outcomes After the completion of this course, a student shall be
(CLO) able to:

e Operate the Linux system.
e Do administration
e Use Vi Editor

6. | Credit Value Practical — 2 Credits ,
7. | Total Marks Max. Marks : 25+75 Min. Passing Marks: 33

, " PART B: Content of the Course
No. of Lab. Practicals (in hours per week): 1Hr. per week
Total No. of Lab.: 30 Hrs.

Suggestive List of Practicals No. of Labs.
Linux: 30
a) Linux Directory Commands: pwd, mkdir, rm -rf, Is, cd,cd /,
cd ~
b) Linux File Commands: touch, cat, cat >, cat >>, rm , cp, mv,
rename

¢) Linux Permission Commands:su, id, useradd, passwd,
groupadd, chmod, groupdel, chown, chgrp

d) Linux File Content & Filter Commands: head, tail, tac,
more, less, grep, cat, cut, grep, comm, sed, tee, tr, uniq, we,
od, sort, diff.

e) Linux Utility Commands: find, be, locate, date, cal, sleep,
time, df, mount, exit, clear, gzip, gunzip.

f) Linux Networking Commands: ip, ssh, mail, ping, host

g) Edit Crontab file: to wall message on system on particular
time automatically.

h) Vi editor: Create file, edit, save and quit. Highligting the
searched term within a file. cut, yank, undo.

~ PART C: Learning Resources

Textbooks, Reference Books, Other Resources

Suggested Readings
Textbooks:

e Linux by Sumitabh Das

e Linux Bible
o Ferweyr fFEY U et F Wi faw & "efea qEh
Suggestive digital platform web links
https://web.iitd.ac.in/~minati/MTL458 html
hitps://www.cse.lith.ac.in/~mythili/os/
https:/www.voutube.com/watch?v=aCJ3YgoolHQ




Suggested equivalent online courses
https: /’nmel ac.in/courses/106/102/106102132/

https://www.youtube, com/ watd 2v=0QHCMI{sNpaCc

PART D: Assessment and Evaluation
Internal Assessment Continuous External Assessment: Un1vers1ty Exam (UE): 75
Comprehensive Evaluation (CCE) : 25 Marks Marks
Time : 02.00 Hours

Internal Assessment Marks External Assessment Marks

Hands-on Lab Practice 5 Marks Practical record file 10 Marks

Viva 5 Marks Viva voce practical 15 Marks

Lab Test from practical list 7 Marks Table works/ Exercise Assigned 40 Marks
(02) in practical exam

Assignments (Charts/ ' 8 Marks Reports of excursion/ Lab 10 Marks

Model)/ Technology visits/ Industrial training/

Dissemination/ Excursion/ Survey/ Collection/ Models

Lab visit/ Industrial Training

Total 25 Marks Total 75 Marks

Excursion/ Lab visits/
Industrial

Training is compulsory
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