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Semester-V
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Course Code Course Title Level| Credits Mark
s
L| P | Tota In Ext | Tota
1 t 1
I DSC| BSTDSSMISTDSCTS | Dygy science 300 L 41-1 4 |30 20 | 100
g).Sc/DS/SM/S/DSCB Computer Networks 300 | 4] - 4 30 | 70 100
ngC/DS/SMIS/DSCB Introduction to Compiler | 300 | 4| - 4 30 | 70 100
Design
OB‘iSC/DS/SM/S/DSCB Data Analytics Using 300 | 2] - 2 15 | 35 50
Python
BSe/DSISMISIDSCI3| pata Analytics Using 300 | -|2| 2 | -] 50| 50
Python Lab-Work
2. MIC | B.Sc/IDSISMISMICTS INetwork Security 300 | 4(-| 4 |30 | 70| 100
3.SEC Internship* 300 | -|-| 4 - | 100| 100
Total 24 600
Semester-V1
Course Code Course Title Level| Credits Marks
L| P | Total | Int | Ext | Tota
1
1. DSC| B.Sc/DS/SM/6/DSC/306 Theory of 300 4| - 4 30 70 100
Computation
B.Sc/DS/SM/6/DSC/307 BigData 300 4| - 4 30 70 100
B.Sc¢/DS/SM/6/DSC/308 | \yjreless Networks 300 4] - 4 |30/ 70 | 100
B.Sc/DS/SM/6/DSC/309 Computer Graphics 300 | 4| - 4 30 | 70 100
2. MIC | B.S¢/DS/SM/6/MIC/302 | py(s Handling and 300 | 2{-| 2 [ 15] 35 | s0
Visualization
B.S¢/DS/SM/6/MIC/303 | py(a Handling and 300 | -[ 2| 2 - | 50 | so
Visualization Lab-
work
3.8EC To be opted by the 300 - - 2 - = 50
student from the pool
of SEC
Total 22 550
/
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Semester-VII(Honours)

Course Code Course Title Level| Credits Mark
s
L| P | Tota In | Ext | Tota
I t 1
1. DSC B.Sc/DS/SM/7/DSC/401 Research Melhodology 400 41 - 4 30 70 100
B.S¢/DS/SM/7/DSC/A02 | \achine Learning 400 4| - 4 30 | 70 100
BSC/DS/SMITIDSCTA03 | R programming 400 | 2| -| 2 |1s]| 35| s0
B.Sc/DS/SM/7/DSC/404 R Programming Lab- | 400 -1 2 2 - 50 50
7 Work
BSc/DS/SM/7/DSCA03 | [niemet of Things 400 | 4] -] 4 |30] 70 | 100
B.Sc/DS/SM/7/DSC/A06 | Gepetic Algorithms 400 | 4| - 4 30 | 70 100
B.Sc/DS/SM/TIMIC/A02 | MATLAB Lab-Work | 400 | -[2| 2 | - | 50 | 50
Total 24 600
Semester-VIII(Honours)
Course Code Course Title Level| Credits Mark
s
L| P | Tota In Ext | Tota
1 t 1
I.DSC géSC/DS/SM/S/DSC/“ Social Network Analytics | 400 | 4| - | 4 30 | 70 | 100
ggSC/DS/SM/S/DSC/" Evolutionary Algorithms | 400 | 4| - | 4 [ 30| 70 | 100
géSC/DS/SM/g/DSCM Soft Computing 400 | 4| -| 4 |30 70 | 100
?OSC/DS/SM/S/DSC/“ Business Data Analytics | 400 | 4| - | 4 30| 70 | 100
?iSC/DS/SM/S/DSCM Android Development 400 2| - 2 15 35 50
?Z‘SC/DS/SM/S/DSCM Android Development Lab- 400 -1 2 2 - 50 50
Work
2. MIC ngC/DS/SM/S/MICM Data Analytics Using R 400 2| - 2 15 35 50
B.Sc¢/DS/SM/8/MIC/4 Data Analytics Using R 400 -l 2 2 - 50 50
04
Lab-Work
Total 24 600 |

e Note: In 8" Semester student can opt Research/Project Dissertation of 12 credits in place of any 3
DSC courses.
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SEMESTER-V

B.Sc/DS/SM/5/DSC/301: Data Séicncc _

Course Type Course Contact Delivery Maximum Marks Iixam Assessment
(‘.. o 5 nl a 4
redit Hours/ Mode External Internal Duration Methods
Week
DSC 04 04 Lecture 70 30 3 Hours TEE/MTE/
Assignment/
20155 Attendance

Instructions to paper setter for Term-End Examination: The Term-End examination shall cover the
whole content of the course. The total number of questions shall be nine. Question number one will be
compulsory and will be consisting of Seven short/objective-type questions from the complete syllabus. In
addition to the compulsory first question, there shall be four sections in the question paper cach consisting
of two questions. The student will attempt one question from cach scction in addition to the compulsory
question. All questions will carry equal marks.

Course Objectives [ The objective of this course is to get the students familiar with fundamental
concepts of data science, analysis of data, modern data analytic tools and fuzzy
logic.

Course Outcomes |At the end of this course, the student will be able to:

Knowledge: the key features and applications of data scienc, process of exploratory

COl1 data analysis and the mecthods for data collection, classification, storage, and
retrieval.
CO2 Understand: the types of correlation, regression, and key statistical measures like

mean, median, mode, standard deviation, and skewness, the concepts of probability,
conditional probability, and random variables in the context of data analysis.

CO3 Apply: appropriate data collection methods and data analytic tools and techniques
for different types of data analysis.

CO4 Analyze: various data mining techniques and their applicability in different data
scts.
CcO5 Evaluate: the impact of using modern analytic tools on the efficiency and scalability
of data analysis processes.
Unit [

Introduction to Data Science: Challenges of conventional systems, data science process, applications and
fecatures of data science, exploratory data analysis, collection of data, graphical presentation of data,
classification of data, storage and retricval of data,

Modern data analytic tools: Big data, web data, evolution of analytic scalability, analytic processes and
too%s, analysis vs reporting.

&~ : RBos }?JCU"%
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Analysis: 3t p g —_— ;
1]:'I'I|" ysis :'“H‘dlltl‘lﬂll (o data analysis, types of Correlation & regression, probability, Conditional
ability, random  variables, analysis using mean, median, mode, standard deviation, skewness,

Jgession modelling, multivariate analysis,

Unit 111

Statistical Coneepts: Sampling distributions, re-sampling, statistical inference, prediction error.

l).ll.l‘ Mmu'nu .lcchmquvs: Rule induction & neural networks- Iearning and generalization, competitive
learning, principal component analysis and neural networks.

Unit 1V

ljllll.\' l,ngnc; extracting fuzzy models from data, fuzzy decision trees, stochastic search methods, neuro
fuzzy modelling.
A?*\(.)cmtmn Rule Mining: Clustering, outlier analysis, sequential pattern mining, temporal mining, spatial
mining. web mining.

Text Books:

ks

Michael Berthold. David J. Hand, “Intelligent Data Analysis™, Springer, 2007.
2. Anand Rajaraman and Jeffrey David Ullman, “Mining of Massive Datascts™, Cambridge University Press,

2012,

Reference Books:

L

L o

W

Bill Franks, “Taming the Big Data Tidal Wave: Finding Opportunitics in Tluge Data Strcams with
Advanced Analytics™, John Wiley & Sons, 2012.
Jiawei Han, Micheline Kamber, “Data Mining Concepts and Techniques”, 2¢, Elsevier.

Rachel Schutt, Cathy O'Neil, *Doing Data Science™, O'Reilly Publishers, 2013.

Foster Provost, Tom Fawcet, “Data Science for Business™, O'Reilly Publishers, 2013.

Bart Baesens, “Analytics in a Big Data World: The Essential Guide to Data Science and its Applications™,

Wiley Publishers, 2014.
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B.Se/DS/SM/S/DSC/302: Computer Networks ]

¢ Course Type Course Contact Delivery Maximum Marks Exam Assessment
Credit Hours/ Moade : Duration Methods
! . External Internal
'1 Week
DSC 04 04 Lecture 70 30 3 Hours TEE/MTE/
Assignment/
200515 Attendance

glnstructions to paper setter for Term-End Examination: The Term-End examination shall cover the
‘whole content of the course. The total number of questions shall be nine. Question number one will be
‘compulsory and will be consisting Seven short/objective-type questions from the complete syllabus. In
‘addition to the compulsory first question, there shall be four sections in the question paper each consisting of
[two questions. The student will attempt onc question from cach section in addition to the compulsory
'question. All questions will carry equal marks.

\(Coursc Objectives

To impart the basic concepts of computer networks, hardware and sofiware used,
switching methods, protocols present at different layers.

Course Qutcomes

At the end of this course, the student will be able to:

Co1

Knowledge: the terms and concepts of data communication and computer networking
including types of network topologies, reference models, protocols used in data
communication, transmission modes and media, switching and multiplexing.

|
|
|
} CO0.2
!
?

Understand: various concepts of data communication and computer networking
including network topologies, reference models, protocols used in data
communication, data transmission modes and transmission media, switching and
multiplexing.

CO3

Apply: the techniques learnt here in the design and evaluation of computer and
communication networks and decide which competing communication media, and
network topology/switching/protocol/technology will suit a particular situation.

CO4

Analyze: various types of: computer and data communication networks, network
topologies, switching and multiplexing mechanisms, error control mechanisms,
routing protocols, transmission modes, transmission media, congestion control
techniques.

COs

Evaluate: network topologies, transmission media, switching and multiplexing
techniques, protocols and different layers, error control mechanisms, congestion
control techniques.

Unit I

Introduction: Network applications, network hardware, network software, reference models: OSI, TCP/IP.
Physical Layer: Theoretical basis for communication, guided transmission media, wircless transmission

Unit I1

Data Link Layer: Design issues, crror detection and correction, elementary data link protocols, sliding

window protocols, switching technologies, packet switching, message switching and circuit switching.
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Unit 111

‘Network  Layer: Network layer design issues, routing algorithms, Congestion control algorithms,
~ Internetworking, the network layer in the internet (IPv4 and IPv6), Quality of Service.

Transport Layer: Transport service, clements of transport protocol, Simple Transport Protocol, lntcrnct
transport layer protocols: UDP and TCP.

Unit 1V

Application Layer: Domain name system, clectronic mail, World Wide Web, Hyper Text Transfer Protocol,
Simple Network Management Protocol, File Transfer Protocol, Simple Mail Transfer Protocol, Telnet.

Text Books:

I. A. S. Tanenbaum (2003), Computer Networks, 4th edition, Pearson Education/ Pl 11, New Declhi, India.

Reference Books:

1. Behrouz A. Forouzan (2006), Data communication and Networking, 4th Edition, Mc Graw-Hill, India. 2.
Kurose, Ross (2010), Computer Networking: A top down approach, Pearson Education, India.
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Ii.hc/_l)\/\l\l/*/l)%( /303 Inlrmluclmn (o Compiler l)('su,n

’ (‘nursL lype Course Contacl l)chvcry Mn\lmunl M.nl\s lixam Assessment
| Credit Hours/ Mode ' \lun.d Inlun.nl “| Duration Methods
} Wecek

| DSC 04 04 l.ecture 70 30 3 Hours TER/MTLY
‘ R Assignment/
| 3’-“' 515 Atlendance

——m-—

[lnslruclmns to paper w(lcl lm Icl m- I< nd Examination: The ‘Term-End examination shall cover lhc wlmlc
'content of the course. The total number of questions shall be nine. Question number one will be compulsory
and will consist of Seven short/objective-type questions from the complete syllabus, In addition o the
compulsory first question, there shall be four sections in the question paper each consisting of two questions.,
The student will attempt one question from cach section in addition to the compulsory question. All questions
will carry equal mzu'ks

Course Objectives Ilns course <Ic.|ls with lhc I).I'\IL ICthll(lllC‘s nl unnpllcr u)mlrmlum In()l‘. that can usul
to perform syntax-directed translation of a high-level programming language into an
exccutable code. This will provide deeper insights into the more advanced semantics
aspects —of programming  languages,  code  generation,  machine  independent
optimizations, dynamic memory allocation, types and their inferences,  object
orientation,

Course OQutcomes At the end of llns course, th student will hc able to;
| itk et i )
‘ COl Knowledge: lhc phases ofa L()IIIDIICI .lml lhc mlcs of lexical analyzer, parscr, .md u)dc
generator,
; CO.2 Understand: the concepts ol parsing, m&.ludml_, top-down and lmllmn up p.xrsmg
; techniques, the process of umvulmg, repular C\l)lC\Hl()llS lu lnnlc .mlnm.ll.l
CcO3 Apply: methods to eliminate nnlng,luly and left recursion in },hllllllhll\ synl.l\ lrus and
intermediate code representations for given expressions and sl.llcmulls
CO4 Analyzc: parsing techniques including recursive descent parsing, .md 1R pdl\lny (\I R
CLR, LALR).
CO5 Iivaluate: the efficiency of different parsing algorithms, the cffectiveness ol code

optimization techniques on the generated code.

Unit -1
Introduction to Compiler: Delinition of compiler, phases of a compiler, role ol lexical analyser, regular
expressions, linite automata, from regular expressions (o finite automata, pass and phases ol translation,
bootstrapping, LI:X-lexical analyser generator.
Parsing: Parsing, role of parser, context free grammar, derivations, parse trees, ambiguity, elimination of left
recursion, left factoring, climinating ambiguity from dangling-clse grammar, classes of parsing, top down parsing
- backtracking, recursive descent parsing, predictive parsers, LL(T) grammars,

eef- Unit - 11 .
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},m-ulil'ursing:.l')cﬁnitvion Of_b‘m“m up parsing. handles, handle pruning, stack implementation of shift-
£c parsing, conflicts during shift-reduce parsing. LR grammars. LR parsers-simple LR, canonical LR(CLR)
_.-’ ook Ahcad LR (LALR) parsers, ambiguous grammars, Y ACC-automatic parser gencrator.

Unit - 11T
Syntax Directed Translation: Syntax directed definition, construction of syntax trees.

Intermediate Code Generation: abstract syntax tree, polish notation and three address code, types of three
afjdrcss statements and its implementation, syntax directed translation into three-address code, translation of
simple statements, boolean expressions and flow-of-control statements.

Type Checking: Definition of type checking, type expressions, type systems, static and dynamic type checking,
type conversions, overloading of functions and operators, storage organization, storage-allocation strategies,
symbol tables.

Unit - IV

Code Optimization: Organization of code optimizer, basic blocks and flow graphs, optimization of basic blocks,
the principal sources of optimization, the dirccted acyclic graph (DAG) representation of basic block, global data
flow analysis.

Code Generation: Machine dependent code generation, object code forms, the target machine, a simple code
generator, register allocation and assignment, peephole optimization.

Text Books:
1. Alfred V. Aho, Ravi Sethi, Jeffrey D. Ullman (2007). Compilers Principles, Techniques and Tools, 2nd cdition,
Pearson Education, New Delhi, India.

Reference Books:

1. Alfred V. Aho, Jeffrey D. Ullman (2001), Principles of compiler design, Indian student edition, Pearson

Education, New Delhi, India.

2. Kenneth C. Louden (1997), Compiler Construction— Principles and Practice, 1st edition, PWS Publishing.

3. K. L. P Mishra, N. Chandrashekaran (2003), Theory of computer science- Automata Languages and

Prentice Hall of India, New Delhi. India.

4. Andrew W. Appel (2004), Modern Compiler Implementation C. Cambridge University Press, UK w
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r B.S¢/DS/SM/5/DSC/304: Data Analytics using Python
TCoursc Type Course Contact Delivery Maximum Marks Exam Assessment

Credit Hours/ Mode Duration Methods
External Internal
Week
DSC 02 02 Lecture 35 15 2 Hours TEE/MTE/
Assignment/
101213 Attendance

Note for the Paper Setter: The question paper will consist of five questions in all. The first question will be
compulsory and will consist of seven short questions of I mark each covering the whole syllabus. In addition,
four more questions of 14 marks each will be set unit-wise comprising of two questions from each of the two

units. The candidates are required to attempt one compulsory question and two more questions selecting one
question from each unit.

Course Objectives | The objective of this course is to understand the concept of data analytics, techniques

of data analysis, clustering and classification. The students will become familiar with
tools used for data visualization and data manipulation.

Course Outcomes | Afier completing this course the students will be able to use tools such as Python,
Pandas and Hadoop for big data applications.

Unit 1

Data Analytics and Big Data: Types of data analytics, Phases, Quality and Quantity of data Measurement,
xploratory data analysis, Evolution of Big data, Best Practices for Big data Analytics, Big data characteristics.

Introduction to Python: Structure of Python Program, Python data structures, Underlying mechanism of Module

Execution-Branching and Looping-Problem Solving Using Branches and Loops-Functions, Object Oriented

programming concepts using classes, objects and methods

Data Analysis, Clustering and Classification: Regression Modeling, Multivariate Analysis, and Bayesian Modeling.

Clustering: Overview and importance of clustering, K-means clustering, Centroid-based Clustering. Density-based
Clustering, Distribution-based Clustering, Hierarchical Clustering.

Classification: Decision Trees, Overview of a Decision Tree, The General Algorithm, Decision Tree Algorithms,
Evaluating a Decision Tree, Decision Trees in R, Naive Bayes, Bayes,, Theorem, Naive Bayes Classifier.

Unit 11

Frameworks And Visualization: Introduction to Hadoop, Apache Hadoop, Hadoop Distributed File Systems, Hive,
MapReduce, Data Serialization, Data Extraction, Stacking Data, dealing with data.

Introduction to data visualization: Visual Data Analysis Techniques Interaction Techniques, Data visualization
options.

Data Manipulation with Pandas: Introduction to Pandas Objects, Data indexing and Selection, Operating on Data in
Pandas, Handling Missing Data, Hierarchical Indexing, Combining Data Sets, Aggregation and Grouping, Pivot
Tables.

Visualization and Matplotlib: Basic functions of matplotlib, Simple Line Plot, Scatter Plot, Density and Contour
[Plots, Histograms, Binnings and Density. Customizing Plot Legends, Colour Bars, Three- dimensional Plotting in
M

atplotlib.
r Text/Reference Books
- i N > ~ 4
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' 4
~ |Reference Books

e

Jooks

l..l);\\:id l.(?.\'hill. "Big Data Analytics: From Strategic Planning to Enterprise Integration
with Tools, Techniques, NoSQL., and Graph", 2021,

2, fl\n;mdR:u:\rum.m and Jeffrey David Ullman, “Mining of Massive Datasets”, Cambridge
University

Press, 2019

3. Michael Berthold, David J. Hand, “Intelligent Data Analysis”, Springer, 2007.

I. EMC Education Services, "Data Science and Big Data Analytics: Discovering,
Analyzing,
Visualizing and Presenting Data", Wiley publishers, 2018,

’ Bart Baesens, "Analytics in a Big Data World: The Essential Guide to Data Science and
s

Applications”, Wiley Publishers, 2021.

3. Kim H. Pries and Robert Dunnigan, "Big Data Analytics: A Practical Guide for
Managers " CRC Press, 2020
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B.Sc/DS/SM/5/DSC/305 Data Analytics using Python (Lab Work)
!
Course Type Course Contact Delivery Maximum Marks Exam Assessment ‘
Credit Hours/ Mode Duration Methods |
Week External Internal
DSC 02 04 Practical 50 - 3 Hours Practical/Viva-voce
R - - (o)
(ot ) =

o = T
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B.S¢/DS/SM/S/MIC/301: Network Security

Course Contact Delivery Maximum Marks I-xam Assessment
Credit Hours/ Mode . Duration Methods
o Iixternal Internal
Week
- MIC 04 04 l.ccture 70 30 3 Hours TEE/MTE/
Assignment/
201 51 5 Attendance

" Instructions to paper setter for Final Term Examination: The question paper will consist of nine questions in all.
Question No. 1 will be compulsory and will consist of seven short questions of 2 marks cach covering the whole syllabus. In
addition. 8 more questions will be set unit-wise comprising of two questions from each of the four units. The candidates are

required to attempt four more questions selecting at least one question from cach unit. All questions carry equal marks.

Course Objective: The objective of this course is to understand concepts of security attacks, cryptography techniques, digital
signature, web security and email security.

L

Course Outcome: Afler completing this course the students will be able to define sccurity attacks, architecture of 1P
addresses, encryption standards and email security.

Course Content Network Sccurity

Unit I

Overview and Security Attacks: Introduction to Network Sccurity, Principals of Sccurity, Security
Approaches. Security Threats, Types of Attacks, Malware, Virus, Worms, Trojan Horse, Logic Bombs,
DoS, Major attacks of history, Data Security, Phishing, Trapping.

Unit 11

Authentication and Cryptography: Overview of Authentication, Authentication of People, Message
Authentication, Public Key Infrastructure, Digital Signature, Kerberos, Overview of Cryptography,
Application of Cryptography, Data Encryption Standard, Advance Encryption Standard.

Unit 111

I[P and Web Sccurity: 1P Sccurity Overview, Architecture, Authentication Ileader, Encapsulation
Security Payload, Key Management, IKE, Web Security Considerations, Secure Socket Layer, Transport
Layer Sccurity, Sccure Electronic Transaction, Web issucs.

L Unitlv

System and Email Security: Intruders, Intrusion Detection, Password Management, Malicious Software,
Firewalls, Firewall Design Principles, Firewall Configurations, Trusted Systems, Email Sccurity, PEM,
SIMIME, PGP,

Text/Reference Books

"I'cxl Books

Reference Books

1. Cryptography and Network Security, Principles and Practice Sixth Edition, William Stallings,
! Pearson,

2. Cryptography & Network Security, Forouzan, Mukhopadhyay, McGrawlHill,

3. Cryptography and Network Security, Atul Kahate, TMI.

i
{
DPan W. Patterson Introduction to Artificial Intelligence and Lixpert system, PHIL

(1. Information Systems Sccurity, Godbole, Wiley India.
EZ. Information Security Principles and Practice, Mark Stamp, Willy India.
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SEMESTER-VI

B.Se/DS/SM/6/DSC/306: Theory of Cnmputati()—n

[ Course Type Course Contact Delivery Maximum Marks Iixam | Assessment
4 Credit Hours/ : . ati
! ( urq' Mode External Internal Duration | Mcthods
i Week
- pse 04 04 Lecture 70 30 3 Hours | TEE/MTE/
1 , Assignment/
{ 200515 Attendance
L

Instructions to paper setter for Term-End Examination: The Term-End examination shall cover the whole
content of the course. The total number of questions shall be nine. Question number one will be compulsory
‘and will consist of Seven short/objective-type questions from the complete syllabus. In addition to the
compulsory first question, there shall be four sections in the question paper cach consisting of two questions.

The student will attempt one question from cach section in addition to the compulsory question. All questions
will carry equal marks.

Course Objectives To understand fundamental concepts of finite automata, regular grammar, mealy and
Moore machine, context free language and grammar their properties, context free
language and grammar.

Course Outcomes By the end of this course, the student will be able to

CO1 Knowledge: fundamental concept of finite automata, pushdown automata, Linear
bound automata, Turing machine, context free language & grammar, context sensitive
language & grammar.

CO2 Understand: concept of context free language and grammar, pushdown automata,
cquivalence of deterministic and non-deterministic finite automata, ambiguity in
grammars and languages, concept of Turing machine.

CcO3 Apply: Pumping lemma to check language is not regular, pushdown automata to
check context free language, Turing machine to solve basic calculation.

CO4 Analyze: finite automata, regular grammar, context free grammar, context frec
language, context sensitive grammar, normal forms, pushdown automata, Turing
machine.

COs5 Evaluate: NFA & DFA, mealy and Moore machine, CNF& GNF, languages,

grammars, different automata’s, Turing machine.

Unit 1

Finite Automata: Dcterministic and non-deterministic finite automata, applications of finite automata,
cquivalence of deterministic and non-deterministic finite automata, state minimization of DFA, Kleen's
characterization theory for sets accepted by finite automata, regular grammar, mealy and Moore machine.

Unit 2

Context Free Language and Grammar: Context free grammar, parse tree, application of context free grammars,

ambiguity in grammars and languages.

Pushdown Automata: Deterministic pushdown automata and non-deterministic pushdown automata, language of . o

pushdown automata, equivalence of PDA’s and CFG’s, :g*g RO<S a
(o>

o N et 2
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Unit 3
perties of Context-Free Languages: Normal form of context free grammars, pumping lemma for context-

& grammars, closure properties of context-free languages, decision propertics of context free languages.

t.',"ontcu Sensitive Language and Grammar: Introduction. closure properties of CSL..
Unit 4

Turing machine: Construction of Turing machine, programming techniques for Turing machine. extensions to
the basic Turing machine (multi-tape Turing machine, equivalence of one-tape and multi-tape Turing machine.
Non-Deterministic Turing machine), restricted Turing machine (multi-stack machines, counter machines).

Text Books:

1.John C. Martin, Introduction to Languages and the Theory of Computation, McGraw Hill.
2.Peter Linz. An introduction to formal language & automata, Jones & Bartlett publications.

Reference Books:

Hopcroft J. E. & Ullman J. D. Formal languages and their relation to Automata, Pearson Education.
Lewis, H.R. &Papadimitrious, C. H., Elements of the theory of computation, PHI Learning. Fa,
Michael Sipser. Introduction to the Theory of Computation, Cengage Learning.
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B.S¢/DS/SM/6/DSC/307: Big l)au;

arse Type |Course Credit|  Contact | Delivery| Maximum Marks | xam | Assessment Methods
f Hours/Week > | ali
bugs ek, Mode lixternal| Internal Buration
. DSC 04 04 Lecture 70 30 3 Hours TEE/MTL/
Assignment/
201515 Attendance

Instructions to paper setter for Final-Term Examination: The Final-Term examination shall cover the
whole content of the course. The total number of questions shall be nine. Question number one will be
compulsory and will consist of short/objective-type questions from the complete syllabus. In addition to the
compulsory first question, there shall be four units in the question paper cach consisting of two questions.
The student will attempt one question from cach unit in addition to the compulsory question. All questions
will carry equal marks.

Course Objectives: The objective of this course is to get the students familiar with the concepts and
processes of Data Science including collection, filtering, processing, analysis and visualization.

Course Qutcomes At the end of this course, the student will be able to :

Knowledge: the stages of the data science process and the key concepts in

Col exploratory data analysis, key terms related to big data, such as web data,
- analytic scalability, and modern data analytic tools.
co2 Understand: the concepts of correlation, regression, probability, conditional

probability, and random variables, Summarize methods of data mining,
including rule induction, ncural networks, principal component analysis, and
fuzzy logic.

CO3 Apply: modern data analytic tools for practical data analysis tasks, rule
induction and neural network algorithms for data mining applications.
CO4 Analyze: the components and processes involved in modern data analytics,

including the use of tools like Hadoop and NoSQL. databases, different data
analysis frameworks and visualization techniques to interpret and present
data insights.

CO5 Evaluate: the performance of regression modeling, Bayesian networks,
support vector, and kernel methods in predictive analytics.

Unit I
Introduction to Data Science: data science process, exploratory data analysis, collection of data, graphical
presentation of data, classification of data, storage and retricval of data, big data, challenges of conventional
systems, web data, evolution of analytic scalability, analytic processes and tools, analysis vs reporting, modern
data analytic tools.
Statistical Concepts: sampling distributions, re-sampling, statistical inference, prediction error.

Unit 11
Data Analysis: Corrclation, regression, probability, Conditional probability, random variables, analysis using
mean, median, mode, standard deviation, skewness, kurtosis, regression modeling, multivariate analysis, Bayesian
modeling, inference and Bayesian networks, support vector and kernel methods;
Analysis of Time Series: lincar systems analysis, nonlinear dynamics.

Unit 111
Data Mining Techniques: Rule induction: neural networks: learning and generalization, competitive learning,
principal component analysis and neural networks. S 20S
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Logic: extracting fuzzy models from data, fuzzy decision trees, stochastic search methods, neuro fuzzy
fing.
Unit 1V

sssociation Rule Mining: clustering, outlier analysis, sequential pattern mining, temporal mining, spatial
mining, web mining.

Data Analysis Frameworks and Visualization: Map Reduce, Hadoop, Hive. sharding. NoSQL databases. cloud
databases, 83, Hadoop Distributed File Systems, visualizations, visual data analysis techniques, interaction
techniques. social network analysis, collective inferencing, Egonets systems and applications.

Text Books:

. Michael Berthold, David 1. Hand, “Intelligent Data Analysis™, Springer, 2007.

. Anand Rajaraman and JefTrey David Ullman, “Mining of Massive Datasets™, Cambridge University Press,
012.

]
-
P
g |

Reference Books:

I. Bill Franks, “Taming the Big Data Tidal Wave: Finding Opportunitics in Huge Data Streams with Advanced
Analyvtics™, John Wiley & Sons, 2012.

2. Jiawei Han, MichelineKamber, “Data Mining Concepts and Techniques™, 2e, Elscvier.
3. Rachel Schutt. Cathy O'Neil, “Doing Data Science™, O'Reilly Publishers, 2013.
4. Foster Provost, Tom Fawceet, “Data Science for Business™, O'Reilly Publishers, 2013.

whn

Bart Baesens, “Analytics in a Big Data World: The Essential Guide to Data Science and its Applications ™,
Wiley Publishers. 2014.
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| B.Sc/DS/SM/6/DSC/308: Wireless I‘-Jct;w'o;'k

 —

| Course Course Contact Delivery Maximum Marks Fxam Assessment

‘ Type Credit Hours/ Mode N Duration Methods
Week External Internal

‘ DSC 04 04 Lecture 70 30 3 Hours | TEE/MTE/

j Assignment/

‘ 200515 Attendance

[Instructions to paper setter for Final Term Examination: The question paper will consist of nine
questions in all. Question No. 1 will be compulsory and will consist of seven short questions of 2 marks
cach covering the whole syllabus. In addition, 8 more questions will be set unit-wise comprising of two
questions from each of the four units. The candidates are required to attempt four more questions selecting
at least one question from each unit. All questions carry equal marks.

Course Objective: The objective of this course is to study fundamental concepts in wircless network,
various LAN standards, IP and IPV6 Layer, Transmission protocols and WAN standards.

Course Outcome: After completing this course the students will be able to analyze WLAN technologies,
IEEE 802.16, IPV6, Routing, TCP improvements, UMTS core network architecture, firewall, 3G, 4G and
5G networks.

Course Content
Wireless Network

Unit 1 Multiple Radio Access: Medium Access Alternatives: Fixed-Assignment for voice
oriented networks, random access for data oriented networks, Handoff and Roaming
Support, Security and Privacy.

Unit 11 Wireless WANSs: First Generation Analog, Second Generation TDMA- GSM, Short
Messaging Service in GSM, Second Generation CDMA- 1S-95,GPRS, Third Generation
Systems- WCDMA, CDMA2000, Introduction to LTE.

Unit 111 Wireless LANs: Introduction to Wireless LANs- IEEE 802.11 WLAN-Architecture and
Services, Physical Layer, MAC Sub layer, MAC Management Sub layer, Other IEEE
802.11standards, Wi-Max standard.

Unit IV System and Email Security: Intruders, Intrusion Detection, Password Management,
Malicious Software, Firewalls, Firewall Design Principles, Firewall Configurations,
Trusted Systems, Email Sccurity, PEM, S/MIME, PGP.

Text/Reference Books

Text Books 1. Vijay. K. Garg, Wireless Communication and Networking, Morgan Kaufmann
Publishers.
2. Kaveth Pahlavan, Prashant Krishnamurthy, Principles of Wireless Networks, Pearson
Education.
Reference 1. Adrian Farrel, Bruce S. Davie, P.Z & Larry L. Peterson, Wircless Networking
Books Complete, Morgan Kaufmann Publishers.
2. C. Siva Ram Murthy and B. S. Manoj, Ad hoc Wireless Networks, Pearson
Education.
3. William Stalling, Wireless Communications and Networks, Pearson/Prentice Hall of
India.
(NeR B Bos
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B.S¢/DN/SM/6/DSC/309: ( ‘omputer Graphices

Course Type | Course | Contact Delivery Maximum Marks Fxam | Assessment
Credit Hours/ Mode o ! all Methods
| | (e External | Internal Duration Methods
Week
DSC 04 01 Lecture 70 30 3 Hours | TELR/MTIE/
SR Assignment/
200515 Attendance
" — e e ] SN SP—

Instructions to paper setter for Term-End Examination: The Term-lnd examination shall
cover the whole content of the course, The total number of questions shall be nine. Question
number one will be compulsory and will consist of Seven short/objective-type questions from
the complete sylabus. In addition to the compulsory first question, there shall be four sections in
the question paper cach consisting of two questions. The student will attempt one question from
cach section in addition to the compulsory question. All questions will carry equal marks,

Course To understand fundamental concepts of finite automata, regular grammar,
Objectives mealy and Moore machine, context free language and grammar their

properties, context free language and grammar.

Course Qutcomes [ At the end of this course, the student will be able to

COl1 Knowledge: computer graphics. soft copy computer devices. hard cop_\j'
computer devices use in computer graphics , 2D graphics, 3D graphics,
multimedia . 2D transformation, 3D transformation, resolution, graphic|
operation.

CO2 Understand: computer graphic application, random scan. raster scan, scan
conversion . DDA, Bresenham line drawing algorithm, coordinate system
and 2D and 3D transformation, projection

CO3 apply algorithms:  line  drawing, clipping, hidden surface  removal,
projection.
CO4 Analyze: scan conversion methods,  projection  techniques,  clipping

algorithms, shading methods.

Evaluate: scan conversion  methods,  projection  techniques, clipping
algorithms, shading methods.

COS5

Unit 1

Introduction: Survey of computer graphics and its applications, interactive and passive
graphics: introduction to GKS primitives, display processors.

Graphic Devices: Display system-refresh CRTs, raster scan and random scan monitors re)
shades, Interlacing, beam penctration, shadow mask monitors, look up tables, plasma panel,

LED and LCD monitors, LCD monitors, VGA and SVGA resolution, hard copy devices-printers
and plotters.

Unit 2

Drawing Geometry: Coordinate system, resolution, use ol homopencous coordinate
Scan Conversion: Symmetrical DDA, simple DDA, Bresenham's line dr
pencration of ¢lipse;

2-D Transformation: Translation, rotation, scaling, mirtor reflection, she
panning, Input Teehnigques; Pointing, positioning,

system;
awing algorithm,

wing, zooming,
rubber and methods and dragging, tweezing

[ SEIN e,
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Unit 3

Graphic Operations: clipping-line clipping using Sutherland-Cohen and midpoint sub-division

algorithm, polygon clipping, window and view port, windowing transformation, filling-stack
based fill algorithm.

Multimedia: concepts of hypertext/hypermedia, multimedia applications, multimedia authoring,
multimedia hardware, images, bitmaps and windows paint brush.

Unit 4

3-D Graphics: 3D modeling of objects, 3D display techniques, coordinate system, 3D
transformation matrices for translation, scaling and rotation, parallel projection, perspective

projection.

Hidden surface removal: Z-buffer, back facc, scan line, depth sorting and arca subdivision.
Text Books:

1. Donald Hearn and M. Pauline Baker, Computer Graphics, PHI.

2. Newman & Sproull, Principles of Interactive Computer Graphics, McGraw Hill.
Reference Books:

1. John F. Kocgel Bufore, Multimedia Systems, Addison Wesley.

2. Foley, Computer Graphics Principles & Practice, Addison Wesley.

3. Rogers, Procedural elements of Computer Graphics, McGraw 1Hill.
4. D.P. Mukherjee, Fundamentals of computer Graphics and Multimedia, PHI.
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B.S¢/DS/SM/6/MIC/302: Data Handling & Visualization

Course Course Contact Delivery Maximum Marks Exam Assessment
Type Credit Hours/ Mode External Internal Duration Methods
Week
MIC 02 (L) 02 Lecture 35 15 2 Hours TEE/MTE/
Assignment/
p2z]3 Attendance

INote for the Paper Setter: The question paper will consist of five questions in all. The first question will be
compulsory and will consist of seven short questions of 1 mark each covering the whole syllabus. In
addition, four more questions of 14 marks each will be set unit-wise comprising of two questions from each

of the two units. The candidates are required to attempt one compulsory question and two more questions
selecting one question from each unit.

Course Objective: The objective of this course is to discuss about the designing and evaluation of color
palettes for visualization based on principles of perception.

Course Outcomes: After completing this course students will be able to use knowledge of perception and
cognition to evaluate visualization design alternatives.

Unit 1
Visualizing Data: Mapping Data onto Aesthetics-Aesthetics and types of Data, Scales Map Data values
onto Aesthetics.

Coordinate Systems and Axes: Cartesian Coordinates, Nonlinear Axes, Coordinate Systems with Curved
IAxes.

Color Scales: Color as a Tool to Distinguish, Color to Represent Data Values, Color as a Tool to
Highlight.

Directory of Visualizations: Amounts, Distributions, Proportions, x-y relationships, Geospatial Data.
Visualizing Amounts: Bar Plots, Grouped and Stacked Bars, Dot Plots and Heat maps.

Visualizing Distributions: Single Distribution, Multiple Distributions at the Same Time.

Unit 11

Visualizing Many Distributions at Once: Visualizing Distributions Along the Vertical Axis, Visualizing
Distributions Along the Horizontal Axis.

Visualizing Proportions: Pie Charts, Side-by-Side Bars, Stacked Bars and Stacked Densities.

Visualizing Nested Proportions: Mosaic Plots and Tree-maps, Nested Pies, Parallel Sets.

Visualizing Associations Among Two or More Quantitative Variables:

Scatter plots, Correlograms,
Dimension Reduction, Paired Data.
Visualizing Time Series and Other Functions of an Independent Variable: Individual Time Series
Multiple Time Series. ’

[The Principle of Proportional Ink:

Visualizations Along Linear Axes, Visualizations Along Logarithmic
Axes, Direct Area Visualizations.

Text/Reference Books
Text Books 1. Claus Wilke: “Fundamentals of Data Visualization: A Primer on Making Informative
and Compelling Figures”, O"Reilly.
Reference I Tony Fischetti, Brett Lantz: “R: Data Analysis and Visualization”, O"Reilly
Books . 2. OssamaEmbarak: “Data Analysis and Visualization Using Python: Analyze Data to
Create Visualizations for BI Systems”, Apress.
s -
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B.Sc/DS/SM/6/MIC/303: Data Handling &Visualization (Lab Work)
Course Type |Course Contact |Delivery  [Maximum Marks Exam Assessment
Credit Hours/ Mode Duration |Methods
Week External |Internal
MIC 02 04 Practical |50 3 Hours |Practical/Viva-
voce
RoS
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B.Sc./DS/SM/7/DSC/401: Rcsc:lrc-l; Mcthodology

Course Course Contact Delivery Maximum Marks Iixam | Asscssment
Type Credit Hours/ Mode i P
‘ Iixternal Internal Duration | Methods
Wecek
DSC 04 04 Lecture 70 30 3 Hours | TEE/MTE/
Assignment/
20|55 Attendance

Instructions to paper setter for Final Term Examination: The Final Term examination shall cover the
whole content of the course. The total number of questions shall be nine. Question number one will be
compulsory and will be consisting of short/objective-type questions from the complete syllabus. In
addition to the compulsory first question, there shall be four units in the question paper cach consisting of
two questions. The student will attempt one question from cach unit in addition to the compulsory
question. All questions will carry cqual marks.

ive of this course is to get the students familiar with different aspects of

Course Objectives: The object
analysis of data, and interpretation of

research methodology, namely, research design, collection and
results.

At the end of this C;u_l';:lﬂc student will be able to :
n, data analysis, data collection,

Course Outcomes

COl “define: objectives, hypothesis, interpretatio
research design and method, interpretation, data analysis, sampling.

- CO2 describe: objectives, hypothesis, interpretation, data analysis, data
collection, research design and method, interpretation, data analysis,
sampling.

co3 Illustrate: measurement. data collection, processing, sampling, analysis and

its strategies, reports.

' 664 ' ’Ea_t-égo?ize: research, samplinggﬁ;e—thods,;data collection techniques,
reports and data processing strategies.
perform: data analysis.

CO5 o compare: sar'n'pling methods, data collection techniquééf?ef)arfé and data
processing strategies.

T CO6 “create: thesis, reports. -
design: rescarch tool .
interpret(drive): results.

Unit I

s and types of research: motivation and objectives- rescarch methods vs. methodology, types of
research- descriptive vs. analytical, applicd vs. fundamental, quantitative vs. qualitative, conceptual vs,
empirical research formulation: defining and formulating the research problem-. selecting the problem,
necessity of defining the problem, importance of literature review in defining a problem, literature
review- primary and secondary source reviews, hypothesis- definition, qualities of a good hypothesis,

null hypothesis and alternatives. QDS
L SR =
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Unit 11

s erarch desion and methoads: 1n iy . . .
Rescarch design and methods: basic principles, need of rescarch design- features of good design,

mportant concepts

relating to rescarch design, criteria of selecting a sampling procedure, characteristics

»f & good sample design, s i thow oy :
# of a good sampie design, sampling methods, measurement: concept of measurement, problems in
@"‘L measurement in research - validity and reliability, levels of measurement- nominal, ordinal, interval,
Fa ratio
g’ Unit 111
&£
& . . . - ’ . -
{ Data coliection and analysis: exccution of the rescarch, observation and collection of data, methods of
dats coliection, data processing and analysis strategies, data analysis with statistical packages. hypothesis

testing. generalization and interpretation, univariate analysis (frequency tables, bar charts, pic charts,
peroentages).

Unit 1V

Meaning of interpretation, need of interpretation, technique of interpretation, precaution in interpretation,
layout of a research paper, journals in computer science, impact factor of journals, cthical issues related
to publishing, plagiarism and self-plagiarism. reports and thesis writing: structure and components of
scientific reports, types of report- technical reports and thesis, writing-synopsis, abstract, illustrations and
tables, results, summary, reference citing and listing.

Text Books:

J. Garg. B.1, Karadia, R. Aggarwal I, An Introduction to Research Methodology, RBSA Publishers,
2002.

Kothari.C.R. Research Methodology: Methods and Techniques. New Age International, 1990.
Santosh Gupta, Rescarch Methodology and Statistical Techniques, Deep & Deep Publications Pvt.
1.1d., 2008

Reference Books:

—

(S ]

I, N. Gurumani. Scientific Thesis Writing and Paper Presentation, MJP Publishers. Montgomery,
Douglas C, Design and Analysis of Experiments, Wiley India Pvt. Lid.
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C B.Sc./DS/SM/7/DSC/402: Machine Learning

I Course Type Course| Contact | Delivery Maximum Marks IEixam | Assessment
‘ Credit l\l,t;:]:;/ Mode Ixternal | Internal Duration | Methods
|

' DSC 04 04 Lecture 70 30 3 Iours | TEE/MTE/
‘ Assignment/
; 201515 Attendance
|

| Instructions to paper setter for Final-Term Examination: The Final-Term examination shall cover the
whole content of the course. The total number of questions shall be nine. Question number onc will be
compulsory and will be consisting of short/objective-type questions from the complete syllabus. In
addition to the compulsory first question, there shall be four units in the question paper cach consisting of
two questions. The student will attempt one question from cach unit in addition to the compulsory
question. All questions will carry equal marks.

Course Outcomes | At the end of this course, the student will be able to :

COl define: the terms of machine learning: types of machine lcarning. data
R preprocessing, classification, regression, and neurons.
CcO2 explain: learning types, data preprocessing and architecture of ANN.

techniques and classification, regression, clustering techniques according to
their problem.

—— e R

‘ CO3 apply: training and testing data using data pre processing and model selection
l
|
1

CO4 Classify: data preprocessing, model selection, regression, classification, and
| unsupervised learning techniques. )
‘ COs5 compare:  Data Preprocessing techniques, Supervised and unsupervised
: ~ |lcarming.
Unit I

Basics of Machine Learning: Introduction to artificial Intelligence and machine learning, types of
machine learning and its comparisons, applications of machine learning, issues in machine learning.

Unit 11

Preparing to Model: Introduction, machine learning activities, types of data in machine learning,
exploring structure of data, data pre-processing (dimension reduction and feature subset sclection), model

selection..
Unit 111

Supervised Learning: Introduction, classification (introduction, classification model, learning steps,
common classification algorithm), regression (linear regression, multivariable regression, logistic
regression).

Unit IV

Unsupervised Learning:  Introduction and its applications, techniques in unsupervised learning
(clustering, K-means).
Neural Network: Introduction, architecture of artificial neural network.

Text Books:

1. Tom M. Mitchell, Machine Learning, McGraw-11ill Education (India) Private Limited.
2. EthemAlpaydin, Introduction to Machine Learning (Adaptive Computation and Machine
Learning), The MIT Press. <O &DS
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Reference Books:

1. Stephen Marsland, Machine Learning: An Algorithmic Perspective, CRC Press.

2. Peter Flach, Machine Learning: The Art and Science of Algorithms that Make Sense of Data,
Cambridge University Press.
3. Pecter Harrington, Machine Learning in Action, Manning.

4. ShaiShalevShwartz and Shai Ben David, Understanding Machine Learning From Theory to
Algorithms, Cambridge University Press
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- B.Sc./DS/SM/8/MIC/403: Data Analytics Using R
Course Type %ourse Contact Delivery Maximum Marks Exam | Assessment
redit Hours/ Mod i
s e External P— Duration Methods
MIC 02 02 Lecture 35 v 15 2 Hours | TEE/MTE/
Assignment/
10213 Attendance

Instructions to paper setter for Final-Term Examination: The Final-Term examination shall cover
the whole content of the course. The total number of questions shall be five. Question number one
will be compulsory and will be consisting of short/objective-type questions from the complete
syllabus. In addition to the compulsory first question, there shall be two units in the question paper
each consisting of two questions. The student will attempt one question from each unit in addition to
the compulsory question. All questions will carry equal marks.

Course Objectives: To study the fundamental concepts in R programming language, data types,
operators, decision making statements and iteration, functions, different data structures like list,

vectors, matrices, data frames, charts and graphs, graphics functions and statistical analysis.
Course | At the end of this course, the student will be able to:
Qutcomes

COl list : data types, functions in R programming, visualization.

CcO2 describe: the syntax of decision making statements, loops, user defined
functions,used define packages; !
explain: the process of import and export of data in text file, excel file and
MYSQL .

CcO3 use: various in built ,user defined function and packages .
apply: R programming constructs to solve real world problems.

CcO4 categorize:dalatypcs,conditional & control statements, in built and user
defined functions and packages.

CO5 compare: datatypes, conditional & control statements,functions,
packages in R programming.

CO6 design:basic and advanced applications in R programming.

Unit1

Basic of R: Introduction to R, Features of R, Variables in R, In-Built Functions in R (mathematical,
trigonometric, logarithmic, Date and Time, Sequence, 1/0).
Data Types in R: Vectors, Matrices, Arrays, Lists, Factors, Data Frames.

Programming in R: Decision making structures (if, Switch), Loops (For, while, repeat), User Defined
functions (with argument without argument), User Defined Package. Reports using remark down
(direct rendering, in-direct rendering.

Unit 11

Import and Export of Data, visualisation techniques, basic visualization, advance visualization
statistical analysis, basic statistics , parametric and non-parametric techniques .

Text Books:

|. Christian Heumann, Michael Schomaker and Shalabh, Introduction to Statistics and Data
Analysis - with Exercises, Solutions and Applications in R, Springer, 2016.

2. Pierre Lafaye de Micheaux, RémyDrouilhet, Benoit Liquet, The R Software-Fundamentals
of Programming and Statistical Analysis, Springer 2013.
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v rl-’J B.Sc./DS/SM/7/DSC/404: R Programming (Lab Work)
Course Type |[Course Contact |Delivery Maximum Marks Exam Assessment
Credit Hours/ Mode Duration |Methods
Week External [Internal
DSC 02 04 Practical |50 - 3 Hours |Practical/Viva-
voce
oS
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1 B.Sc./DS/SM/7/DSC/405: Internet of Things
Course Type | Course |  Contact Deli
N clivery | Maxin 25
| Credit | Hours/Week Mods num Marks thdx_n Asscssment
— External| Internal uration | Methods
DSC 04
04 Lecture 70 30 3 Hours | TEL/MTE/
Assignment/
201515 Attendance

Instructions to paper setter for Final-Term Examination: The Final-Term cxamination shall cov
th.c whole content of the course. The total number of questions shall be nine. Question number o:c:
will be compulsory and will be consisting of short/objective-type qucslio.ns fré)m the complete
syllabus. I‘n .z\ddition to the compulsory first question, there shall be four units in the question paper
cach consisting of two questions. The student will attempt one question from each unit in addition to
the compulsory question. All questions will carry equal marks.

Course Objectives: To study the fundamental concepts of cloud computing, its enabling technologies,

cloud service models and sccurity concerns, to lcarn core issues of Internet of Things, 10T
communication protocols and sccurity concerns.

Outcomes
COl

Course \ Atthe cndiofiih’is'coAm'_é&,_l'l’]‘érSliﬁdc-ﬁt*\z\}fli_l»)ciail)llc110:"

Define loT: framework, architecture, design, communication challenges, applications,
principles of web connectivity.

list/define cloud computing: evolution, characteristics, working, service models,
virtualization, architecture, sccurity challenges and risks.

CcO2 understand and describe 1oT:  framework, architecture, design, communication
challenges, applications, principles of web connectivity.

understand and describe cloud computing: evolution, characteristics, working, scrvice
models. virtualization, architecture, sccurity challenges and risks.

COo3 use cloud computing services in different ficlds of applications.

CO4 diagrammatisc 10T: framework. architecture, physical and logical design.
diagrammatise cloud computing: service models, service-oriented architecture.

COs5s grade/compareloT: communication challenges, security issues, cnabling technologies,
application arcas, and protocols.

L grade/compare cloud computing: service models. virtualization, and hypervisors.

Unit 1

Internet of Things: what is the 10T and why is it important, IoT conceptual framework, [oT architectural
view, technology behind 10T, sources of 10T, examples of 10T, M2M communication, layered
architecture (3 & 5 Layered) of IoT, physical design and logical design, domain-specific loTs, security
issues of loT.

Unit 11
Communication challenges related to loT, enabling technologies for loT.
Applications of 10T: home automation, smart cities. social life and entertainment, health & fitness, smart
environment and agriculture, supply chain and logistics, energy conscrvation.
Unit 11

Design principles for web connectivity: web communication protocols for connected devices, message
communication protocols for connected devices. Design Challenges.

Ak 5C Bos
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Unit IV

Architecture Reference Model-Introduction, Reference Model and architecture, loT reference Model.

0T Reterence Architecture Introduction, Functional View, Information View, Deployment and
Operational View, Other Relevant architectural views. ’

Text Books:

I. Anthony T. Velte, Toby J. Velte, Robert Elsenpeter, Cloud Computing a Practical Approach,
Tata McGraw Hill, New Delhi, 2010

2. Robert Elsenpeter, Toby J. Velte, Anthony T. Velte, Cloud Computing: A Practical Approach,
le, Tata McGraw Hill Education, 2011,

3. Judith Hurwitz. Robin Bloor, Marcia Kaufman, Fern Halper, Cloud Computing for Dummics,
Wiley Publishing, 2010

g

Reference Books:

I. RajkumarBuyya. James Broberg., AndrzejGoscinski, Cloud Computing- Principles and
Paradigms, Wiley, 2011.

2. Raj Kamal, Internet of Things-Architectures and Design Principles, McGraw Hill Education,
2017.
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L, B.Sc./DS/SM/7/DSC/406: Genetic Algorithms
|
I
| Q Vv Y .
| Course Type (éoursc Contact | Delivery| Maximum Marks Exam | Assessment
\ redit Hours/ Mode i \
; Week External | Internal Duition/i Methices
—
. DSC 04 04 Lecture 70 30 3 Hours | TEE/MTE/
Assignment/
\ 201515 Attendance

Instructions to paper setter for Final-Term Examination: The Final-Term examination shall cover the
whole content of the course. The total number of questions shall be nine. Question number one will be
compulsory and will be consisting of short/objective-type questions from the complete syllabus. In
addition to the compulsory first question, there shall be four units in the question paper each consisting of
two questions. The student will attempt one question from cach unit in addition to the compulsory
question. All questions will carry equal marks.

Course Objectives: To study fundamental concepts of evolutionary algorithm, genetic algorithm, their
applications, genetic operalors, the theoretical Analysis of Evolutionary Algorithms , Niche and

Speciation

‘Course Outcomes | At the end of ‘this course, the student will beableto:
COl define concepts of: evolutionary algorithms, population, — gene, alleles,
Ep— | phenotype, fitness function, crossover, selection and mutation. —______—
cO2 describe/explain: crossover, sclection mutation, Diploid, dominance, abeyance,

Niche and Speciation.
N understand: application of genctic algorithms for job shop scheduling problems. |
lection, mutation operators and fitness

CO3 use: encoding scheme, crossover, s¢
. |scaling. ——— e
| CO4 differentiate: evolutionary algorithms and traditional algorithms, types of

crossover, mutation, selection, inversion and reordering operator, crowding and

restricted mating.
select and defend: crossover, mutation and selection operators of genetic

‘ algorithms.

Unit 1

o evolutionary algorithm, history of evolutionary algorithm, advantage of

Introduction: Introduction t
Igorithm - biological and Al, introduction of genetic

evolutionary algorithm, application of evolutionary a
algorithm, difference between traditional approach and evolutionary algorithm.

Unit 11

and operators like individual, gene, allcles, phenotype and

Genetic modelling: Basic terminologies
advantage and limitation of genetic

fitness function. simple genetic algorithm, its representation,
algorithm.

Unit I
Operators of GA Selection: Roulette wheel selection, random, rank, tournament, Boltzmann selection.

Crossover and its types: Single point crossover, (wWo point crossover, multipoint crossover, ordered
crossover, uniform crossover, crossover for real-valued representation.
Mutation and its types: Flipping, Interchanging, reversing, replacement, mutation for real-valued
representation, crossover rate, mutation rate and convergence crileria

Unit IV
Theoretical Analysis of Lvolutionary Algorithms: Diploid, dominance and abeyance, inversion and

reordering operator, fitness scaling. 5
’ Q- oS /
= 522/ -

(er=—— — P~
A < o

(% scanned with OKEN Scanner



Niche and Speciation: Fitness sharing, crowding and restricted mating
Application of GA: Genetic Algorithm for job shop scheduling problems (JSSI?)

Text Books:

1. \\ Sivanandam, S.N. Deepa, Introduction to Genetic Algorithms, Springer.
> Mitchell, Melanie.  An Introduction to - Genetic Algorithms,  United  Kingdom, MIT
Press, 1998, ’

Reference Books:

1. Goldberg, David Edward. Genetic  Algorithms in Search, Optimization, and Machine
{carning, Addison-Wesley, 2002.

2 D. Nagesh Kumar, Multicriterion  Analysis in
.carning, 2010.

Fngincering  and Management, PHI

The Practical Handbook of Genetic Algorithms: Applications, 2e. United

3. Lance Chambers,
Kingdom, CRC-Press, 1995,
y ~C,
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| . /401 MATLAB
; Ourse Contact Delive i
| . ry Ml < ~
i Credit Hours/Week Mode — T Marks Assessmeny
Methods
MIC P
: 02 02 Lecture 35
2 Hours TEE/MTE,
Assignmeny
Attendance
3 .
Instructiong to paper setter for Final Term Examination. The Final-Term ¢Xamination sha]| cover the
whole content of the course. The total number of questions shall be f;
compulsory and wil] be

Ve. Question ny
-type questions from the com

tWo units in the question paper
n from each unjt in addition ¢

consisting of short/objective
addition to the compulsory first question, there sha] be
twWo questions. The student wil]

question. All questions will carry

mber one wil] be
plete syllabus, In
each consisting of
0 the compulsory

attempt one questio
equal marks.

Course Objectives: The objective of this course is to study
MATLAB Programming,

namely, data types, data st
control structure, toolboxes, image and video processing.

Course
Outcomes

At the end of this course, the student will be abje to:

CO1 define: features, commands, data rype§, hierarch){ of operations,
. functions related to input/output, file
and toolboxes used in MATLAB.

describe: history, origin, features, commands, data. types, hierarch)}'] . of
operations, matrix, tools, functions related to file, function related to graphics,
’ : i ATLAB.
tructure and various toolboxes of M : .

Con'trggrimands operations, tools, menus, toolbars, mput{output funlcnons,t file
l;1sendlin funct,ions related to graphics, 2D and_3D plotting, contro TsItrAu]c3 ure,

ag lgn, simulink and image & video processing toolboxes in MA 1
= lugzge- gc;ommands data types, operations, control struct'ure,. ma.tm:
?:(E)llz d.iﬁerenl functions related to graphics and file handling in give

£

MATLAB program.

ty 1, menu, control structure, debugging
CcO mine: command, data type, tool, bugg
5 ? etﬁxrqiqltrxl: cfunction feature or toolbox of MATLAB to use in given
ec ) ,
candition. in MATLAB using different
CO i ced program in differ
° e gaSIZDogngd;;!)n plott&g, functions, tools, features, simulink,
commands,

fi logic, neural network and image & video processing toolbox of
uzzy ) ‘
MATLAB.

matrix, tools,
handling and graphics, control structure

CO2

CO3

CO4

Unit I

ws and the toolbar,

duction, history, origin, growth and development, features,ﬁr:eldimcmry i
i e U: file , editor debugger, useful commands, help system, crea .gbles o st
oo 0' b]es, and expressions-character set, data type, constants, varia

nts varia 1o _ . ements.

les Consm’ rchy of operations, built-in-function, assn'gnmenf statl' P
(peror™ hlerat i y5' scalars and vectors, entering data in matrices, line ¢ !
Vectors and matrices: scala

S”‘)S(:II (S multl 1

Q. <

Unit II \:"B!E %cg/&

<. .
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A P ””Ph]u’ 2d/3d plotting visualization, 2d plot , multiple plot, style options, legends, subpl
nh/cd 2d plot- logarithmic, polar, arca, bar, barh, hist, rose, pie, stairs, stem, u”: “: ;(l; P'()ls
l"“" par3. bar3h, pie3, stem 3, meshgrid, mesh, surf, contour, contour3. P plot -
Control Structures: for, nested for, while, branch control structure- if, switch, break, continue, error, try-
L'J[Lh. debugging.

Text Books:

1. Raj Kumar Bansal, Ashok Kumar Goel, Manoj Kumar, MATLAB and its Application in
Engincering, Pearson EEducation.
2. Ram N.Patel, Ankush Mittal, Programming in MATLAB, A Problrm Solving Approach,

Pcarson Education.
3. Duane Hansclman, Bruce L Littleficld, Mastering MATLAB 7, Prentice Hall.
4. Amos Gilat, MATLAB: An Introduction with Application, Wiley Publisher.

Reference Books:

1. Jim Sizemore, John P. Mucller, MATLAB for Dummies, Wiley.
2. Stephen J.Chapman, Matlab Programming for E ngincers, Thomson- -Engincering Publisher,

CENGAGE Lecarning.

B.Sc./DS/SM/7/MIC/402: MATLAB (Lab Work)
T - —
Course Type |Course Contact |Delivery [Maximum Marks Exam Assessment
Credit Hours/ Mode Duration |Methods
Week External |Internal
MIC 02 04 Practical |50 - 3 Hours |Practical/Viva-
voce
Y d RoS
o g< =
ol

o /\\c/"/ ‘ 91\7 |
fﬁ«/ A
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Semester-VII]

B.Sc.IDS/SMlS/DSC/407: Social

Network Analytics
Course | Course Contact Delivery Maximum Mark |
B ‘ S EX( hY%
Type | Credits Hours/ Nioie = '1m Assessment Methods
Week External | Internal S
\ DSC 04 04 Lecture 70 30 3 Hours TEE/MTE/
:, Assignment/
l} 20 |s]s Attendance
F
| Instructions to paper sctter for Final

-Term Examination: The Final-Term examination shall cover
tal number of questions shall be nine. Question number one will
rv/objective-type questions from the complete syllabus. In addition
¢ shall be four units in the question paper cach consisting of two

ne question from each unit in addition to the compulsory question.

the whole content of the course. The to
be compulsory and will consist of sho
to the compulsory first question, ther
questions. The student will attempt o
All questions will carry equal marks.

Course Objectives: The objective of this course is to understand the concept of Social Media Analytics,
NLP techniques, analytics of Facebook, collection and analysis of data related to social media.

B

S

\

L Course \ At the end of this course, the student will be able to o ]

Outcomes
| CO1 define: Social Media Analytics, Web analytics tools, Network Analysis(LinkedIn,
\ Instagram, YouTube Twitter ctc. Google analytics).
COo2 understand and describe: Link Prediction, Collective Classification, Applications
in Advertising and Game Analytics.
‘ CO3 apply and use: techniques of Processing and Visualizing Data, Natural Language
| Processing Techniques for Micro-text Analysis.
i CO4 classify: Social Media Analytics, Web analytics and Facebook Analytics. j
COs compare: techniques of Processing and Visualizing Data, Natural Language \
Processing Techniques for Micro-text Analysis.

Unit I

Introduction to Social Media Analytics (SMA): Social media landscape, Need for SMA; SMA in small
organizations, SMA in large organizations, application of SMA in different arcas.

Network fundamentals and models: ‘The social networks perspective - nodes, tics and influencers.

social network and web data and methods. Graphs and Matrices- Basic measures for individuals and
networks. Information visualization

Unit 11
Making connections: Link analysis. Random graphs and network evolution.

Social contexts: Affiliation and identity.

Web analytics tools: Click stream analysis, A/B testing, online surveys, Web crawling and Indexing.
Natural Language Processing Techniques for Micro-text Analysis.
Mad Bos
G e e AN,
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Unit 111

Facebook Analytics: Introduction, parameters, demographics. Analysing page audience. Reach and
Engagement analysis. Post- performance on FB. Social campaigns. Measuring and Analyzing social
campaigns, defining goals and evaluating outcomes, Network Analysis.(LinkedIn, Instagram, YouTube
Twitter etc. Google analytics. Introduction. (Websites)

Unit IV

Data Collection and Analysis: Processing and Visualizing Data, Influence Maximization, Link
Prediction, Collective Classification, Applications in Advertising and Game Analytics Introduction to
Python Programming, Collecting and analyzing social media data; visualization and exploration.

Text Books:

1. Matthew Ganis, Avinash Kohirkar, “Social Mcdia Analytics: Techniques and Insights
for Extracting Business Value Out of Social Media”, Pearson.

Refercnce Books:

1. Jim Sterne, Jim Sterne, “Social Media Metrics: How to Measure and Optimize Your Marketing”,

Wiley.
2. Oliver Blanchard, “Social Media ROI: Managing and Measuring Social Media Efforts in Your

Organization (Que Biz-Tech)”, Que Publishing.
Sl %\O_S/
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= B.S5c./DS/SM/8/DSC/408: Evolutionary Algorithms

course Type Léou:;c Contact | Delivery | Maximum Marks | Exam Assessment j"
redit Hours/ Mode [T, N |
Week | External | Internal Eurgtion Biicihods {
04 04 Lecture 70 30 3 Hours | TEE/MTE/ ]
Assignment/
20 |5 1,5 Attendance J

Instructions to paper setter for Final-Term Examination: The Final-Term cxamination shall cover
the whole content of the course. The total number of questions shall be nine. Question number one
will be compulsory and will be consisting of short/objective-type questions from the complete
syllabus. In addition to the compulsory first question, there shall be four units in the question paper
cach consisting of two questions. The student will attempt one question from each unit in addition to
the compulsory question. All questions will carry cqual marks.

volutionary algorithm, genetic algorithm,
s of Evolutionary Algorithms , Niche and

Course Objectives: To study fundamental concepts of ¢
their applications, genetic operators, the theoretical Analysi

Speciation

r Course Outcomes

At the end of this course, the student will be able to:

define: concepts of evolutionary algorithms, population, genc, alleles, ph
fitness function, crossover, sclection and mutation.

describe/explain: crossover, selection mutation, Diploid, dominance, a
Niche and Speciation.

understand: application of genetic alg
use: encoding scheme, crossover, scle

orithms for job shop scheduling proble
ction, mutation operators and fitness

| differcntiate: evolutionary algorilhln;and traditionalralg—ofithms, types of ¢
mutation, sclection, inversion and reordering operator, crowding and
mating.
select and defend: crossover, mutation an

d selection operators of genetic alg

Unit-1

lutionary algorithm, history of cevolutionary algorithm,
f evolutionary algorithm - biological and Al
traditional approach and evolutionary

Introduction: Introduction to ¢vo
advantage of evolutionary algorithm, application o
introduction of genetic algorithm, difference between
algorithm.

Unit-11

Genetic modelling: Basic terminologics and operators like individual, gene, alleles, phenotype
and fitness function. simple genetic algorithm, its representation, advantage and limitation of
genetic algorithm.

Unit-111
Operators of GA Selection: Roulette wheel selection, random, rank, tournament, Boltzmann

sclection.
Crossover and its types: Single point crossover, (wo point crossover, multipoint crossover,

ordered crossover, uniform crossover, crossover {or real- valued representation.
Mutation and its types: Ilipping, Interchanging, reversing, replacement, mutation for real-
valued representation,crossover rate, mutation rate and convergence criteria

RoS

Qe s
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T,,cor'ctical Analysi§ of Evolutionary Algorithms: Diploid, dominance and abeyance
ipversion and reordering operator, fitness scaling. ,

Niche ar}d Speciation: Fitness sharing, crowding and restricted mating.
Application of GA: Genetic Algorithm for travelling salesman problems (TSP).

Text Books:

1. De.epa, S.N. and Sivanandam, S.N. Principles of soft computing, 2011.
2. Michael D. Vose. The Simple Genetic Algorithm - Foundations and Theory.
Prentice Hall India Learning Private Limited, 2004.

Reference Books:

|.David E. Goldberg, Genetic Algorithms in Search, Optimization and machine
learning. Pearson Education India, 2008.
2. D. Nagesh Kumar, Multicriterion  Analysis in Engincering  and Management,

PHI Learning, 2010. '
3. Chambers, Lance D., ed. Practical Handbook of Genelic Algorithms: Complex Coding

Systems, Volume 111. Vol. 3. CRC press, 2019.
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B.Sc./DS/SM/8/DSC/409: Soft Computing ]

Course | Contact | Delivery Maxi ,
= | 3 Maximum Marks Exa '

\‘ Credit Ho'urS/ Mode Ex Durat?;n Aijce:tsljn:icm |
| Week xternal | Internal OGS
1 - |
04 04 Lecture 70 30 3 Hours | TEE/MTE/ ]
201515 Assignment/ !

Attendance ]

Instructions to paper setter for Final-Term Examination: The Final-Term examination shall cover the
whole content of the course. The total number of questions shall be nine. Question number one will be
‘compulsory and will be consisting of short/objective-type questions from the complete syllabus. In
addition to the compulsory first question, there shall be four units in the question paper each consisting of

two qucstions. The student will attempt one question from each unit in addition to the compulsory
‘question. All questions will carry equal marks.

Course Objectives: The objective of this course is to cover fundamental soft computing concepts with
‘an exposure to ANN, fuzzy Logic. optimization techniques using Genetic Algorithm (GA).

\[‘Coursc Outcomes \ By the end of this course. the student will be able to:

1 COl \ recognize the concept of: soft computing and hard computing, simple genetic al
',:l\ fuzzy set, neuron, neural network and activation function.
cOo2 understand and describe: the role of genetic algorithm operators, representation
set and its operation, types of neural network and activation function including 1
and cons.
cOo3 | use: genetic algorithm, fuzzy logic , ANN and their constituents =
\ for solving optimization problem. ]
CcO4 differentiate: soft computing and hard computing, operators of genetic algori

activation functions of ANN.

Analyze: fuzzification and defuzzification.

compare: soft computing and hard computing, operators of genetic algori
different activation functions of ANN.

COs5

Unit 1

Introduction to Soft Computing: Overview of Soft Computing, difference between soft and hard
computing. brief descriptions of different components of soft computing including artificial neural
networks. fuzzy logic, genetic algorithms.

Unit 11

Genetic Algorithm- Introduction to genetic algorithm, simple genetic algorithm, its representation.
Selection: Roulette wheel selection, random, rank, tournament, Boltzmann selection.

Crossover and its types: Single point crossover. two point crossover, multipoint crossover, ordered
crossover. uniform crossover, crossover for real-valued representation.

Mutation and its types: Flipping. Interchanging, reversing, replacement, mutation for real-valued
representation, crossover rate, mutation rate and convergence criteria.

Unit 111

Fuzzy Logic: Introduction to fuzzy logic, representation of a classical set, representation of fuzzy set,

basic properties of fuzzy sets.

Fuzzy set operation: Intersection of fuzzy sets, union of fuzzy sets, complement of fuzzy sets. important

terminologies in fuzzy set operations, properties of fuzzy sets, fuzzy arithmetic.

Fuzzy Composition: Max-Min composition, max-star composition, max-product composition, max

average composition. fuzzification and de-fuzzification. %Q pes
o =
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Unit IV

~Nearal Networks Basic ot neural network: ifici

patiial SEEEE ik "l of neural network: neuron, artificial neuron, neural network, artificial
RETR T Yeee ) p Ry N s ¢ ‘
coral RETWOTR creeptron, feed forward, multilayer pereeptron neural network, advantage and

ot ‘\;“““\‘..‘\“"\" N e . ) . . . . : . LI 't

S tage ot AN activation tunction and tvpes ol activation function, pereeptron network, XOR

Wy
“_‘\‘,‘ ot

et Books:

1. David B Goldber, Genetic Algorithms in Search, Optimization and machine learning,
Addison Wesley,

Zbhigniew Michalewicz, Genetie algorithms  tData Structures Evolution Programs,
Springer’s Verlag,

Reference Books:

1. M. Mitchelll An Introduction to Genetie Algorithms, Prentice-Hall.

> 8. Rajasckarand G. AL \’ij'.l_\'-.\lnkslnniI’ui. Neural Networks, Fuzzy Logic and Genetic
Algorithms: Sy athesis & Applications, Pl 11

S. N, Sivanandamd 8. N. Deepa, Principles of Soft Computing, Wiley - India.

4. Simon O. Haykin. Neural Networks, A Comprehensive lFoundation, PHIL
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IL.SC¢/DS/S v ‘
CDNSM/B/DSC/AT0: Business Data Analytics

OuEse Coutse Contae ,
Cout ontin Delivery Maxi L
. el , aximum Mark: 15 |
YA Credut { Mo (4 [\xam —
de ssessment
[ w/ ! Durati . -
Hounrs I'xtel Internal uration Methods
Week nal
psC 04 y . p [, A—
041 l.ectine /() 10 1 Hours ”‘I/M‘i—l}-—v
20 - Assignment/
‘ i = Attendance

I B

l“\'l‘“\“i““\' ‘(' mper S or rﬂ i l”l T Tz ) w S5t « nine
h b h (“l \ . : ) i i s i i i
I l I 1 l"l l crm I':\""“""'l"". I IIC ('“C'i“()“ ')zl' cr '” cont ll )" "

Luestions inall, Questi il be ¢ ar : Pt o5

|“h ol nll‘ Lml.\lmn No. | will be compulsory and will consist of seven short questions of 2 marks
Qe N sy v . ) »evlle ' i H H

& e ering the w m.ln .\\!l.\hH,\. In addition, 8 more questions will be set unit-wise comprising of two
questions from cach of the four units. The candidates are required to attempl four more questions selecting

At least one question from cach unit. All questions carry equal marks.

: -._M__.,_——o———/
Course Objectives The objective of this course is to understand the analysis of data, detailed concept of
probability and sampling.

I

e ———————————

-
Afler completing the course Students will be able to understand the important concepls

IR
Course Qutcome:
o Business Data Analytics.

I ____,__—_—’_///

Unit 1 Introduction to data analysis and decision making (modecl, graphical models,
nlgchmicmmlcl. spreadsheet model)

Describing the distribution of asingle variable (inlmducliun, basic concepts, descriptive

measures, time series data, outlicrs)

I ,_____,/—f___,//
Unit 11 Finding relationship among variables (introduction, relationship among variables).
probability and pmbuhilily distributions (probability cssentials, probability distribution of

a single random variable, introduction to simulation)

Normal, Binomial, Poisson and Exponential Distribution (normal distribution,

Unit 111
applicationof normal distribution, binomial distribution, Poison and exponential

distribution),

Decision making under uncertainty (clements of decision analysis,
decision problems, risk aversion and eX heeted utilit
Sampling and Sampling Distribution (sampling terminolog
randomsamples, introduction to estimation)

[ lypothesis T'esting (introduction, hypothesis test for population Mean, hypothesis test for
other paramelers, chi-square test for Independence).

bayes rule, multistage

y, methods of sclecting

_.”—__“___._4__.___————-’.__-_

Text/Reference Books

e S e ——————————— SIS

-

Iext Books 1. Business Analytics (Data Analysis and Decision Muvl;il-;;i)lﬁc. S. Christian Albright
Wayne L. Winston, Cengage Learning.

I

R
Reference |.Data Science for Business: What You Need to Know about Data Mining and Data-

Analytic Thinking by Foster provost and Tom Faweett, O'Reilly Media
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wircless Security, wireless security measures, mobile device security - threats and strat
. \ 2 . . - rategy.
WITCI_CSS LAN secur.lty, IEEE 802.11j - S€rvices, operation and phases. Email securi gy
overview of IP security. : ecurity, S/MIME, PGP,

Text Books:

2. William Stallings, Cryptograph

: Y And Network Security Principles And Practice, Pearson
Education

3. Forouzan, Mukhopadhyay, Cryptography & Network Security, McGraw Hill

Reference Books:

3. AtulKahate, Cryptography and Network Security, TMH

4. Godbole, Information Systems Secuirity, Wiley India Mark Stamp, Information Security
Principles and Practice, Willy India
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B.S
F c/DS/SM/8/DSC/411:Android Development
Course Type

Course C . -
Credit Hou?:/t&zek le/}i)‘zgy Maximum Marks Exam | Assessment
v > . - External Interna] | Duration| Methods
ecture 35 15 2 Hours | TEE/MTE/
0l21[3 Assignment/
Instructions to paper setter for F R —

inal Term Examination: i inaf}
whole content Ination: The Final-Term examination shall
compulsory an(c)if 3'151 ngfi%n'g;fi I:ota;fnu}Tl;zr o'f ql.lestions shall be five. Question numberaonzozv?{lﬂl;:
addition to the compulsory first qu g short/objective-type questions from the complete syllabus. In

: estion, there sh its 1 : . s
two questions. The student will all be two units in the question paper each consisting of

: attempt one question from each unit i iti
Buestlon. All questions will carry equal marks. wri i addion fo the compuisery

Course Objectives: The objective of this course is to provide in-depth coverage of various concepts of

and.roid application development. This course will help the students in learning to develop and publish
their own android applications.

Course Outcomes | At the end of this course, the student will able to:

COl1 define: android, features, development environment, architecture, software
development platform and the framework related to android applications.

CO2 explain: versions of android, architecture, software development platform,
JAVA SE, the Dalvik virtual machine and various android services.

CO3 demonstrate: android SDK, IDE, AVDs, project configuration settings,
directory structure of android project, activities and services of android.

CO4 illustrate: android versions, features, system requirements, applications,
directory structures, resource folders, android services, screen sizes and
android framework.

COs5 compare and contrast: android versions with their functions, types of
android applications, development platforms, layout of android
applications, activities associated with android and user interfaces.

CO6 create: android applications using different types of resources and
development platforms.

Unit 1

Introduction: Android, Android versions and its feature.Android Development Environment:
system requirements, Android SDK, installing Java, and ADT bundle, eclipse integrated
development environment (IDE), creating Android Virtual Devices (AVDs).

Android Architecture Overview, creating a new Android project, defining the project name and
SDK settings, project configuration settings, configuring the launcher icon, creating an activity,

running the application in the AVD, stopping a running application, modifying the example
application, reviewing the layout and resource files.

Unit II

Android software development platform, understanding Java SE, The directory structure of an
Android project, common default resources folders, screen sizes, launching your application.

Android Framework overview, Android application components, Android activities: defining the
E_er adNez ’

P I
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r

& 500!(5:
* 4 Lauren Darcey and Shane Conder, “Android Wireless Application Development”, Pearson

2nd ed. (2011)

i
»

iau.;anon,

aeFERENCE BOOKS:

1 Reto Meier, “professional Android

2 Application Development”, Wiley India Pvt Ltd 2. R2. Mark L Murphy, “Beginning Android”, Wiley

India Pvt Ltd .
ry Burd, Edition: |

3. Android Application Development All in one for Dummies by Bar

[—////———‘/ ’//—— —
B.Sc/DS/SI\fIIS/DSC/-ﬂZ:Android Development (Lab Work)
e e
Course Type |Coursé Contact |Delivery Maximum Marks Exam Assessment
Credit Hours/ Mode Duration Methods
Week External Internal
_/-—//— ]
psC 02 04 Practical 3 Hours Practical/Viva-
voce
L,/L_,/L/ [
2=
/
S NE—
‘k// r's
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e B.Sc./DS/
SM/8/MlC/403: Data Angjye; :
Course | Contact WWR
4 y ry Maxi ]
Credit l-\l;urs/ Mode AXImum Marks Exam | Assessment
| eek External m Duration Method
MIC 02 02 — S
Lecture 35 K=y
15 2 Hours TEEMTE/
m 3 Assignment/
. Attendance
Instructions to Paper setter for Final-Term Examinati
the whole content of the course. The s

total The Final
will be compulsory and wil| Bes 5 al number of questions shall

SC nsisting of s jective- i
syllabus. I.n _addmon to the compulsory ﬁrstgquestsi(])?\n/tﬁteurzc;ll:lsﬁltype e e
each consisting of two questions. The :

WO units in the question paper
student will attem t one questi iti e
. . stio i
the compulsory question. All questions will carry equal mparks ! O SO e

-Term examination shall cover
be five. Question number one

Cou;se Olgec‘tl.ves: To .study the fundamental concepts in R programming language,
operdtors, ecision making statements and iteration, functions, different data structur
vectors, matrices, data frame

data types,

es like list,
s, charts and graphs, graphics functions and statistical analysis.
Course | At the end of this course, the student will be able to:
Outcomes
COl list : data types, functions in R programming, visualization.
CO2 describe: the syntax of decision making statements, loops, user defined
functions,used define packages;
explain: the process of import and export of data in text file, excel file and
MYSQL.
CcO3 use: various in built ,user defined function and packages .
apply: R programming constructs to solve real world problems.
CO4 categorize:datatypes,conditional & control statements, in built and user
defined functions and packages. .
CO5 compare: datatypes, conditional & control statements,functions,
packages in R programming. _ :
r CO6 design:basic and advanced applications in R programming.

)
.

Unit 1

Basic of R: Introduction to R, Features of R, Variables in R, In-Built Functions in R (mathematical,
trigonometric, logarithmic, Date and Time, Sequence, I/O).

Data Types in R: Vectors, Matrices, Arrays, Lists, Factors, Data Frames.

Programming in R: Decision making structures (if, Switch), Loops (For, while, repeat), User Defined
functions (with argument without argument), User Defined Package. Reports using remark down
(direct rendering, in-direct rendering.

Unit 11

Import and Export of Data, visualisation techniques, basic visualization, advance visualization
statistical analysis, basic statistics , parametric and non-parametric techniques .

Text Books:

. Christian Heumann, Michael Schomaker and Shulabl_l, lnlrodt.lction to Statistics and Data
Analysis - with Exercises, Solutions and Applicalio.ns in R, Sprmgcr, 2016. .

2. Pierre Lafaye de Micheaux, RémyDrouilhet, Benoit Liquet, The R Software-Fundamentals
of Programming and Statistical Analysis, Springer 2013.
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Reference Books

.

Springer 2000,

2. Alain F. Zuur, Elena N. leno, Erik 11.W.G. Meesters, Use R - A Beginner's Guide to R,

N.Sc./DS/SM/8/MIC/404: Data Analytics Using R (Lab Work)
Course Type |Course  |Contact |Delivery — [Maximum Marks Exam Assessment
Credit Hours/ [Mode Duration |Methods
Week External |Internal
MIC 02 04 Practical |50 . 3 Hours | Practical/Viva-
voce
pesS
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