
CREDTT STRUCTURE sf Five Vear lntegrated BCA and MCA {Data Science} Pragrarnrne

SEMESTER-[I

SHMHSTER.!
$" f{o. Course Code Course Title L T p Credlt fnt" Hxt"

.fFIHCIRY

f , F'oundation Course - I ? 40 60
} $kill Based Hlective - 1 ? 40 60
'l rDsCIoI I\{athernatics - | 1 1 0 3 40 60
4" rD$0CI2 l)atabase Mana.gement Syslenl 1 1 r l J 40 60

s" rDsCICIs Pytlron Prograrnrning 1 1 3 40 60

6. rD$05[ Python Frograrruning Lah 0 n d

o 4 40 50
? rDs$s2 Dtsh{S Lab n

v n A 3 40 50

TOTAf,- 22

$. f{o. Course Code Course Title L T P Credit fnt. Hxt.

THEORY

[, Iloundation Course * 2 3 40 60
?. likill Bnsed HXective * 2 3 40 60
3. IDS004 'C' Prourarrlrning with Data, Structures L

,| 0 3 40 60
&. IDS005 Operating Systern z { 0 ? 40 60
5" rDso{t6 Founclations of Data Science 2 { 0 3 40 60
6. tD$$53 Data Strueture Lab U 11

U L4
-l
t 40 60

TOTAL 22

SHfVIH$TER.III
S" NCI. Course Code Counse Title t T F Credit fmt. Ext"

TT{EORV

f,. rns0$7 Probability Theor:y for Data. Science 2 { 0 3 40 60
.i
&" rils$0s Computer Organizalion ancl

Architr*ctr.ire
2 L U 3 40 60

a.:,. IDSoCI9 A.r:ti lic ia.l I ntel I i sence 2 1 n ? 40 60
4- IDS{t1$ Aclvancecl Data Structures 1t- t t , 3 40 60

S n rD$o11 Object Oriented Frogramming using
Ja.t'a

?
L I 0 ? 40 60

$. nns054 Obiecc Orienrecl Frogramming tr-,ab 0 n U() 4 40 60
m)li(}55 Computer Organization Lab 0 0 6 :1 40 60

TOTAI. a,i**



SEMESTER.IV
$. No. Counre Code Cource Title t T p Credit Int. Ext.

T}IEORY

[. rDsot2 Apr:lied Algetr:ra 2 1 0 3 40 60
2. rD$CIl3 Funclamentals of Statistics z {

I 0 3 40 50
3. rDsot4 Advanced Alsorithm ancl Analvsis 2 1 0 3 40 60
4. lDs015 Data Engineering 2 I n 3 40 60
5r rr!5016 Entreoreneurship and Management 2 1

I 0 3 40 60
6, ID$056 Aleorithm Analysis Lab U 0 B 4 40 60
4
l c IDS057 Data lingineer"ing l.,ab 0 0 6 3 4A 60

TOTAL 22

Electives {Any one of the following}
(i). tDs021"
(i i ) .  tDS022

SEMESTER-V

Big Data Systerns
Business Analytics

SEMESTER.VI

$. lto. Courue Code Course Title L T p Credit Int. .Ext.

THEORV

l . rDso17 F unclamenta,l of Computer Netrvorks 2 1 0 3 40 60
2. IDS$t8 Compu tational Inrelligence 2 I 0 3 40 60
3, IDSOT"9 ivlachine Learnins 2 I 0 3 40 6CI
4. IDS020 Statistiq,al Anal-v-sis using' It' 2 {

I 0 3 40 60
t rDs$zurDs022 Elective 1 2 t" 0 3 40 60
6. rD$058 Machine Leanrirrg Lab 0 0 6 3 40 60
E

I . rDs059 Statistical Analysis l..,ab 0 0 6
.t

.) 40 50
s, | il)${r60 Field Visit / Educational Tour ' I

I 40 (t0

TOTAI. 22

5, flo, Course Code Course Title L T P Credit Int. Ext.

THEORY

1. rD$0t3 Statistical Pattern Recognition 2 I U 3 40 60
2. rDso24 ljata Minin${ and Wnrehausirrg 2 { 0 3 40 60
3. rDso25 l)ata Visual i r."a.tion and Dastrboar:cl s 2 I 0 3 40 60

4. rDgo26 Artificial Neural Network ancl Deep
I-,earning

2 l 0 3 40 60

5. rDs027/rDs028Elective 2 2 I 0 3 40 60
6, rDs061 Data h4inins Lab 0 0 at 4 40 60
n il)$0{r2 Deep l-earning Lab 0 0 6 -t 40 (t0



TOTAL 22

Elective{Any One of the Following}
(i) .  1D5027 fthics in lnforma't ion Technology
(i i l .  1D5028 Worl< place communication ski l ls

Elective - 3 (Any one of the foltowingi
(i)" 1D5030 Discrete Mathematical Structures
{i i}. lDS031 Mathematica! Modeil ing and Simulations

Hlectlve - t$ {Any one of the following}
(i). lDS032 Transforms and Their Applications
{ii}. 1D5033 Forrnal Languages & Autornata Theory

Electiue - 5 {Any one of the following}
(i), lDS034 Bio-inspired Data Engineering
(i i), 105035 Fuzzy Logic and its Applicarions

SHMH$THR.VXII

SEMESTER-IX

SHMESTER.VII
S, il10. Course Code Course Tltle L T" p Credlt Int" Ext"

THECIRY

l . rDs029 Research fulethodology I 0 U 2 '40 60
2. r$$s30lrD$031 Elective "."3 2 1 0 3 40 60
3" rDs03r/rDs033h,lective - 4 2 1 u 3 40 60
4" IDS034/rD$CI3s Elective - 5 z 1 0 3 40 60
5. rDsCI63 Collocpiiutr 2 40 60
6, rltso64 Educational Tcrur / Field Visit 2 40 60
7. rDs065 Elective Lab 0 3 l L4 7 40 60

TCITAt
22

S, Ns, Course Code Course Tltte L T p €redlt fnt" Hxt,

THHCIRY

1. rDs066 Dissertation / Prqject 0 0 44 22 40 50
TOTAL 22

$, $[0. Course Code Course Title L T p Credit fnL Ext,

TFIEORY

{
I , rD5CI36

$ tr-*ngtu"ge Processing and
Information Reffieval

2 I U J 40 60

2. rDs037 Applied Predictive Analvtics 2 I 0 3 40 60



3. rDso38 Multivaridte & Time Series Analvsis 2 I 0 3 40 60
4. rDs039 $ Blockchain Technology 2 I 0 3 4A 60

5. rDs *Et06'-
AIBIC Hlective-d 2 1 0 3 40 60

6" rDso67 Lab 0 0 I 4 4A 60
7. IDS068 Proiect Phase - One 0 0 6 3 40 60

TOTAT 22

- 'l'here is option for eaming tlre eredit ftrr this course fi:orn MOOCS (SWAYAM or NP'I'HI.,).

SEMESTER-X

- There is option for earning the credit for this course from h{OOCS (SWAI'AM or NPTEL).

l-ist of Efectives:

S. Ho. Counse Code Course Title L T P Credit Int. Ext"

THEORV

I- IDS040 Dornain Engineering )
1 1 0 3 40 60

2. rDs041 $ Complex Network Analysis 2 I 0 3 40 60

3" rDs-tt07-
A/B/C Hlective-7: 2 I 0 3 4A 60

*. ID$-8t08-
A/BIC Hlective-8 2 1 0 3 40 6CI

f , rD$069 Prtrject Phase - Trvo 0 0 2A 10 40 60
TOTAT 22

Electives Bucket A Bucket B Bucket C
Elective I lmage and Video Analysis Cloud corrrputing Cry,ptography'
Elective II Tex't Anal_vtics Security irr Cloucl Introduction to Cyber forensics
Elective ItI Computer Vision Parallel and distributed

cclmputing
Data and Information securiw"



SENIESTEIT-I

Faper-3: &Iathematics-I (IDS00I)

Unil L: Bnsic Algebrt: hiotation of nurnbers, {'undamental operations, I'unclarnental t}reorem of
arithmetic, rational density theorern, irrational ctensity theorem. ponnutations ancl combilaticrns.
Binomial ttreorem, c1uactratic ecluations.

Unit 2: lllatrix Algebra: Notatiotts, orderr, $wn rud cliffitrence, scalar rnurltiplication,
mtrltiplication crf two matrices, genoral prcrperties of" determinants, singularity of' matrices,
inverse crf a rnatrix, Cratner's ltulo, solution of simurltaneous linoar equations, rzurk.

Unit 3: Set 'I'heoryi; Relations, Relation matrix. Tiansitive closures, Partitions and equivalence
relations, Characteristic fur:ctions of a set, Principle of inclusion and exclusion, applicatigns.

tlnit 4: Trigonometlry alld Vsctors: Trigonon:etric ratios, trigongmetric ratios gf
complementary and supplementary angles, basic identities, compound ancl multiple angles,
trigonornetric equations ancl their applicratiotts, ficalar and Vector quantif.v, vector noiation. surn
and differenceo cross and dot products, simple applicaticlns

tlnit 5; Cnlculusl Rea.l valuecl fimctions, dt:ln:ain and rangs, lirnit contir:uitv and
cliflerentiability, derivative of' dillbrent types of lbnctions ancl their applications. Inregration,
rnethocls of Integration. Definite Integral and th'lir simple applicatiolts.

References:
l. Calculus r,vi.th Maple l-,abs, B. Rai and W. K.rar,vcer,vicz, Narosa Publications.
2" Iligher algebra, llall and Knight, Arihanr'Purblicarions.
"1. Differential and Integra,l Ca.lculus, Gornkh Prasad, Pothishala.
4. Vector,{nalysis, N{. Ambar ,Shail Publishers



Faper 4: Database l\{anagement System (tDS002)

Unit 1: Introduction: Data, inlbrmation ancl knorvleclge, Characteristics of database approach,
Data indepenclsncs. Architecture of database system, Data dictionary, 

'I1'pes 
of d.atabase

language, database system life cycle, Overvielv of hierarchical, netrnork and relational model.
Relations and Codd's rurles, Concepts of keys

Llnit 2: Relation Algebru: Select, Froject, Joins, Set operations, Upclate operations * tuple
relational calcuhm, R.elational Ca.lculus vs, relational a.lgebra.. f)ata. definition, ctafa manipulation,
view definition, nested queries, updation, Embeddecl SQL, I'Iandling of nulls and oursors.

{Jnit -3: I}ata lVlodelsr Conceptual, Logical and Physical design, ER models, IIR diagrams,
Strong ancl weak entit-v sets, Generalizatian, Specialization urcl Aggregation, Conversion of ER
nr.cldel into relati.onal schemas

Unit 4z Norm*lization: Nonnalizatian concepts, Frmctional depend.encies and depend.ency
preservations, l$orrnal forms -- lNF, 2hlF, 3NF, BCNF, 4NF, 5NF, DKNF, Indexing, File
organization, I)e-normalization, Cllusterin6; of ta bles ancl inclexes.

Llnit 5: Transaction llandling: Transaction recovsry, Systern recovery, two phase commi'!,
concuffiencll pr:oblems, locking, deadlosks" security, discretionary ancl mandatory access cclntrol,
data encrp'ption.

R.eferemces:
1 Date tl J, o'An lntroctuc:tion I o Database Systern", Addision Wosley
2 Korth, Silherlz, Suclarshan' "f)atahase Concepts'', McGra.r,v Hill
3 Elmasri, Navathe, "Fuuldamentals Of Database Systems'oo Addision Wesley
4 Paul Beynon l)avies, "I)atabase Systenls", Palgrave lvlacmillan



Faper 5r Python Programming (IDS003)

tlnit 1: Introduction to Python Language: Intror"luction to Python: P,vthon variables, Python
basic Operators, Understanding python blooks, Python Dasa Types, Declaring and ursing Nurmeric
data typss: int, float erc.

Llnit 2: Control Structure$: Python Prclgrarn Flow Control Conclitional blocks: il, else and else
iti Sirnple fbr loops in python, For loop using ranges. String, list rmd dictionaries. LIse ol'while
klops,in python, Loop rnanipurlation using pass, oontinue, break and else. Prograrnming using
Python conditional ancl loop blocks.

fTnit 3: Strings, Lists, Tuples and Dictionaries,: Python Cclmplex clata t)?es: Llsing string clata
t)?e and string operations, Delining list ancl lisr slicing, LIse of Tuple data type, String; List and
Dictionary, Manipulations Building blocks of python programs, string rnanipulation methods,
List manipurlation. Dictionary' manipulation, Programming using string, list ancl dictionary in-
built f'unctions, P-v-thon Function, Organizing python codes using I'unctions.

Llnit 4: F'unctions & Motlules: Dellning a f'unction, Clalling a ftrnction, Types of I'rurctions,
Furcrion Arguments, Anonymotrs fturctions, Global and local variables, Importing module, Math
module, Fackages and their composition.

Llnit 5: Fite Itrantllingt Python File Operadons: fteading liles, Writing files in python,
Llnclersunding read functions, read$, readlineQ, readlines$. Understanding Write llurctions,
writeQ and wrirelinesfl Manipulating lile pointer using seek Programming, using lile operations.

Refenencesl

1 . Gowrishankar S, Veena A, o'Introcluction to Pythcln Programming"o lst Edition, Ct{.C

Press/Taylor & Francis, 2018. ISBN- 13: 978^0815394372

2" Jake VarrderPlas, "Pythorr Data Science Hanclbook: Essential fools lbr Wclrking with I)ata",

1 st Edition, O'Reilly N,Iedia, 2016" ISBN-I3 : 978- 1491912058

3. Wesley J Churn, "Core Pyttron Applications Prograrnmiilgo', 3rd tsdition, Ilearson Edurcation

India, 2015. ISBN-I3: 978-9332555365



6" xD$051 Pythrrn Progralnttrin g l',ab

t"t
l t il)ti052 Dtsh4li Lab



SEMESTER-II

Paper-3: o(l' Programming with llata Structures (lD$004)

Unit t : Introduction to computers and Problem fliolving: Components of a contputer,
Operating system, compilerso Program Development Environments, steps to solve problems,
Algorithm, !'lorvchart / Pseuclocode urith examples. Introduction to C: Introcluctiono structure of
C prggram, keyrvclrds, identifiers, Variables, constants, I/O statements, operators, precedence,
and associativity. Introduction to 'decision c,ontrol statement$: Selective, looping, and nested
statenlents.

Unit 2: Introduction to arrays (Introcluction" cteclaration of affays, accessing and storage of
affay elements, l -dirnensional array, 2-T) arcays, matrix operations. Strings: Introduction, strings
repre$$ntatiorr, string operations), structures (Structurs definition, initialization ancl accessing
the members of a. stnrctlre, nested strucfures, stluctrmes and fimctions,, self-referential strucfures,
unions, and enLrmerarcd data types.), pointers (Understanding computer's msmory, introducrion
to pointers" cleclaration pointer variables, pointer arithmetic, pointers and stringso array of
pointers., d,vnamic memory allocation, advantages, and drawtacks of pointers) and union.

I.lnit 3 : f,inked list; Representation and In:plementation of Singly Linked Lists, Tr,r,'o-way
Ileader List, Traversing eurd Searching o{ Linked List, Insertion and deletion to/lrom Linked
L.,ists, Insertigrr and deletion A.lgoritfutrs, f)oubly linke<l List. Linked [.,ist itt A.rray, Folynon:ial
representation and addition, Generalized linked list, Oarbage Collection and Compaction.
F'urctions: tunction definition, declaration. passing pararneters to fuirctions, recursion.

Unit 4 : Array ltepresentation and trnplementntion of Stlrck, Operatiotts on Stacks: Push &
Pop, Hmprty' Full, l,inked representation of Stack, Application of stack: Conversion of Infix tt:
Prelix and Fostfix Expressions, Evaluation of posdix expressionusing stack. Queues: Anay and
linked representation and implernentation of, qu$u$s, Operations otl Queue: Crcate, Add, 

'Delete,

Full and Empty. Circular queue, D-queue, ffid Friority Queue.

t.lnit 5: Trees: Basic terminology, Binar;v Trees, Binary tree representation, algehraic
Expressions, Llornplete Binary Tree.

Reference Books:
1.'Ihe C Prograrnming Language. B.W. Kernighau and D.M, Ritchie (PHI)
2. Pr:ograrnming using the C language, R.C. Hutchinson and S.B. .Tust (N{cGraw Hill)
3. Da'ta Strutctures ancl Program Design- Robert Kruse.
4. I)ata titructures- Horowitz ancl Salmi
5. Data Structures through C- A. Tennenbaum



Faper 4: Operating System (IDS005)

LTnit 1: Introductionl Delinition and types of operaging systems, Batch Systems, multi
progranuning, time-sharing parallel, distributed and rcal-tirne systr9ms, Operatipg system
structure, Operating system components and services, System calls, systern programs, Virtual
ntacldnes.

LInit 2: Proeess Mnnagement: Process concept, Process scheclurling, f)ooperating processes,
Threads, IntepProcess cornntuttication, CPU scheduling criteria.; [.,ong teri:r, Short, Tern:l &"
Ivledium Term scheduling; Scheduling algorithms, Iv{ultiptre-processor schecluling, Real-time
scheduling and Algoritfuir evaluation.

I'lnit 3: Ilrocess Synchronization and llendlocks: I'ho Criticral-Sectigl problern,
Syrchronization haldvr'are, Sentaphores. Classica.l problerns of synchromization, Criticaf regiops,
fuIonitors; Deadlocks-systern model, Charaoterizacion, Deadlock prevention, Avoi4ance ancl
D$t$ction, Recovery fi'om deadlock, {lornbinrtd. approach to deadlock hanclling,

flnit 4: $lt:orage msrn*gement: Mernorv lvfarragernent-Logical ancl Physical Adclress Space,
Srvapping, Contiguous Allocation, Paging, Segnrentation rn'ith paging, Virtual lqeprgry, I)emand
paging and its perlbrm&noe, Page replaoement algorithms. Allocation of lrames, Thrashing,
T)em ancl,segnlentati on.

Unit 5: Site systems: Secondary Storage Structure, access methocls. d.irectory inrplementation,
Efficienc,v* and perfcrrmance, recovery, f)isk structure, f)isk scheduling methods, l)isk
rnanagemeflt, Itecoverv, Srvap-Space fiianagement, Disk reliability. Socurity tL Caso Stucl,v:
Prt:tectic.rn a.lr<l Security-Goals of protection, IJomain of protection., Access n'latrix,
hnplernentation of ac.cess h4agrix. R.evocation of Aocess R.ights, language basecl protecticln, The
Security prOblem. Authentication, One'I'ime pass\,ords, Prograrn tlueats. Systemthreats,'I"hreat
fuIonitoring.

Refen'ences:
1. lntrclducrtion to Operating Systerns: Deitel
2. Operating Systenr Clonce;rts: Peterson a.ncl Silbershatz
3. Modern Operating Systerns: Andrew S Tanenbaurn



Paper-S: Foundations ofData Science (IDS006)

Unit 1: Introduction to Python Language, Variables, Expressions and Statements, Functions,
. Conditiortals and Recursion, Functions, Iteration, Strings, Liss, Dictionmies, Tuples.

Unit 2: Introductiori to Data Science, Need for Data Science, Data Scienc€ Life Cycle, Brthon in
Data Science-Introduction to Nurnpy, Pandas, SciPy, Matplotlib.

Unit 3: NumPy Basics: Arrays and Vectorized Computation, Getting Surted with Pandas, Data
lsarling, Storage, and File Formats.

Unit 4: Data Cleaning and Preparation, Data Wrangling: JoiU Combine, and Reshgne, Making
Sense of Data through Advanceil Visualization, Data Agiyegation and Group Operations

' Unit 5: Exploratory Data Analysis, Case studies on Classification and Regression"

Reference Books:
1. Introducing Data Science Big'Data" Machine Leaming, And More, Using Pyihon Tools, Davy

Cielen" Amo D. B. Mey$nan, Mohamed Ali.
2. Data Science,flom Scratch, Joel Grus
3. Dara Wrangling with Pandas, NunPy, and Python

' 4. Pythotr-for-Data-Analysis-2nd-EditionWes McKinney

I



6. ff)SOS3 | Data Structuro Lab


