
1

Maulana Abul Kalam Azad University of Technology, West Bengal
(Formerly West Bengal University of Technology)

Syllabus for B. Tech in Data Science
(Applicable from the academic session 2020-2021)

SEMESTER – VIII

Signal and Networks
Code: PEC- DS801A
Contact: 3L

Name of the Course: Signal and Networks

Course Code: PEC-
(DS)801A

Semester: VIII

Duration: 6 months Maximum Marks: 100
Teaching Scheme Examination Scheme

Theory: 3 hrs./week Mid Semester exam: 15
Tutorial: NIL Assignment and Quiz: 10 marks

Attendance: 5 marks
Practical: NIL End Semester Exam : 70 Marks
Credit Points: 3

Unit Content Hrs/Unit Marks/Unit

1
Objective and overview, signal and system types
and classifications, step response, impulse response
and convolution integral;

3

2
Periodic signal analysis: Fourier series and
properties;
Aperiodic signal analysis : Fourier Transform - its
properties and sinusoidal steady state analysis of
systems;

7

3
Elements of electrical network : dependent and
independent sources, active and passive components;
classical differential equations for description of
transient conditions of Network; Solutions of linear
time invariant networks with initial conditions;
Unilateral and Bilateral Laplace Transforms and
properties; Transient solutions of networks using
Laplace Transform; Network
functions: poles, zeros, transfer function, Bode plot;

12

4.
One and two port network parameters and
functions : Z, Y and ABCD parameters, driving
point and transfer impedances and admittances;
Network Theorems and Formulation of Network
equations: generalized formulation of KCL, KVL,
State Variable descriptions; Thevenin, Norton,
Maximum Power Transfer, Tellegen and

10

Reciprocity Theorems;
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5 Graph theory: Tree, Co-tree, fundamental cut-set,
fundamental loop analysis of network; Analog filter
design: Butterworth, Sallen Key, frequency
transformation and scaling;

6

Text book and Reference books:

1. Signals and Systems by P. Ramesh Babu & R. Ananda Natarajan, Scitech Publications
(India) .

2. Signals & Systems by A. V. Oppenheim, A. S. Willsky and S. H. Nawab, Prentice-Hall
India .

3. Networks & Systems by D Roy Choudhury .
4. Networks & Systems by Asfhaq Husain.

Natural Language Processing
Code: PEC-DS801C
Contacts: 3L

Name of the Course: Natural Language Processing

Course Code: PEC- Semester: VIII
(DS)801C
Duration: 6 months Maximum Marks:100
Teaching Scheme Examination Scheme

Theory: 3 hrs./week Mid Semester exam: 15
Tutorial: NIL Assignment and Quiz: 10 marks

Attendance : 5 marks
Practical:NIL End Semester Exam :70 Marks
Credit Points: 3

Unit Content Hrs/Unit Marks/Unit

1
Regular Expressions and AutomataRecap) - Introduction
to NLP, Regular Expression, Finite State Automata [2L]
Tokenization -Word Tokenization, Normalization, Sentence
Segmentation, Named Entity Recognition, Multi Word
Extraction, Spell Checking – Bayesian Approach, Minimum
Edit Distance [5L]
Morphology - Morphology – Inflectional and Derivational
Morphology, Finite State Morphological Parsing, The
Lexicon and Morphotactics, Morphological Parsing with
Finite State Transducers, Orthographic Rules and Finite State
Transducers, Porter Stemmer [4L]

11
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2
Language Modeling Introduction to N-grams, Chain Rule,
Smoothing – Add-One Smoothing, Witten-Bell Discounting;
Backoff, Deleted Interpolation, N-grams for Spelling and
Word Prediction, Evaluation of language models. [4L]
Hidden Markov Models and POS TaggingMarkov Chain,
Hidden Markov Models, Forward Algorithm, Viterbi
Algorithm, Part of Speech Tagging – Rule based andMachine
Learning based approaches, Evaluation. [4L]

8

3
Text Classification Text Classification, Naïve Bayes’ Text
Classification, Evaluation, Sentiment Analysis – Opinion
Mining and Emotion Analysis, Resources and Techniques.
[4L]
Context Free Grammar Context Free Grammar and
Constituency, Some common CFG phenomena for

9

English, Top-Down and Bottom-up parsing,
Probabilistic Context Free Grammar, Dependency
Parsing [4L]

4.
Computational Lexical Semantics Introduction to Lexical
Semantics – Homonymy, Polysemy, Synonymy, Thesaurus –
WordNet, Computational Lexical Semantics – Thesaurus
based and Distributional Word Similarity [4L]
Information Retrieval Boolean Retrieval, Term- document
incidence, The Inverted Index, Query Optimization, Phrase
Queries, Ranked Retrieval – Term Frequency – Inverse
Document Frequency based ranking, Zone Indexing, Query
term proximity, Cosine ranking, Combining different features
for ranking, Search Engine Evaluation, Relevance Feedback
[5L]

9

Text book and Reference books:

1. Speech and Language Processing, Jurafsky and Martin, Pearson Education
2. Foundation of Statistical Natural Language Processing, Manning and Schutze, MIT Press 3.
Multilingual Natural Language Processing Applications from Theory to Practice: Bikel, Pearson.
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Subject: Computer Vision
Course Code: PEC-DS 801D Semester: VIII

Duration: 36 Hrs. MaximumMarks: 100

Teaching Scheme Examination Scheme

Theory: 3 hrs./week End Semester Exam: 70

Tutorial: 0 Attendance : 5

Practical: Continuous Assessment:25

Credit: 3

Aim:

Sl. No.

1. Students will learn basic principles of image formation, image processing algorithms and
different algorithms for reconstruction and recognition from single or multiple images

Objective:

Sl. No.

1. To implement fundamental image processing techniques required for computer vision

2. Understand Image formation process

3. Extract features form Images and do analysis of Images

To develop applications using computer vision techniques

Pre-Requisite:

Sl. No.

1. Programming

2. Mathematic course

Contents Hrs./week

Chapter Name of the Topic Hours Marks

01 Overview, computer imaging systems, lenses, Image formation and
sensing, Image analysis, pre-processing and Binary image analysis

3 10
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02 Edge detection, Edge detection performance, Hough transform,corner
detection

6 10

03 Segmentation, Morphological filtering, Fourier transform 3 10

04 Feature extraction, shape, histogram, color, spectral, texture, using
CVIPtools, Feature analysis, feature vectors, distance /similarity
measures, data preprocessing

9 10

05 Pattern Analysis:

Clustering: K-Means, K-Medoids, Mixture of Gaussians

Classification: Discriminant Function, Supervised, Un-supervised,
Semisupervised

Classifiers: Bayes, KNN, ANN models; Dimensionality Reduction:
PCA,LDA, ICA, and Non-parametric methods.

9 20

06 Recent trends in Activity Recognition, computational photography,
Biometrics

6 10

Sub Total: 36 70

Internal Assessment Examination & Preparation of Semester
Examination

4 30

Total: 40 100

Assignments:
Based on the curriculum as covered by subject teacher.

List of Books Text Books:

Name of Author Title of the Book Edition/ISSN/ISBN Name of the Publisher

Richard Szeliski Computer Vision:
Algorithms and
Applications

Goodfellow,
Bengio,and
Courville

Deep Learning

Reference Books:

Fisher et al . Dictionary of
ComputerVision and
Image Processing
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Web and Internet Technology
Code: PEC- DS801E
Contacts: 3L

Name of the Course: Web and Internet Technology

Course Code: PEC-
DS 801D

Semester: VIII

Duration: 6 months Maximum Marks:100
Teaching Scheme Examination Scheme

Theory: 3 hrs./week Mid Semester exam: 15
Tutorial: NIL Assignment and Quiz: 10 marks

Attendance : 5 marks
Practical:NIL End Semester Exam :70 Marks
Credit Points: 3

Unit Content Hrs/Unit Marks/Unit

1
Introduction (1L):
Overview, Network of Networks, Intranet, Extranet

6

and Internet.
World Wide Web (1L):
Domain and Sub domain, Address Resolution, DNS,
Telnet, FTP, HTTP.
Review of TCP/IP (1L):
Features, Segment, Three-Way Handshaking, Flow
Control, Error Control, Congestion control, IP
Datagram, IPv4
and IPv6.
IP Subnetting and addressing (1L):
Classful and Classless Addressing, Subnetting. NAT,
IP masquerading, IP tables.
Internet Routing Protocol (1L):
Routing -Intra and Inter Domain Routing, Unicast and
Multicast Routing, Broadcast.
Electronic Mail (1L):
POP3, SMTP.
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2
HTML (3L):
Introduction, Editors, Elements, Attributes, Heading,
Paragraph. Formatting, Link, Head, Table, List, Block,
Layout, CSS. Form, Iframe, Colors, Colorname,
Colorvalue.
Image Maps (1L):
map, area, attributes of image area.
Extensible Markup Language (XML) (4L):
Introduction, Tree, Syntax, Elements, Attributes,
Validation, Viewing. XHTML in brief.
CGI Scripts (1L):
Introduction, Environment Variable, GET and POST
Methods.

9

3
PERL (3L):
Introduction, Variable, Condition, Loop, Array,
Implementing data structure, Hash, String, Regular
Expression,
File handling, I/O handling.
JavaScript (4L):
Basics, Statements, comments, variable, comparison,
condition, switch, loop, break. Object – string, array,
Boolean, reg-ex. Function, Errors, Validation.
Cookies (1L):
Definition of cookies, Create and Store a cookie with
example.
Java Applets (2L):
Container Class, Components, Applet Life Cycle,
Update method; Parameter passing applet,
Applications.

10

Client-Server programming In Java (2L):
4. Java Socket, Java RMI.

Threats (1L):
Malicious code-viruses, Trojan horses, worms;
eavesdropping, spoofing, modification, denial of
service attacks.
Network security techniques (2L): Password and
Authentication; VPN, IP Security, security in
electronic transaction, Secure Socket Layer (SSL),
Secure Shell (SSH).
Firewall (1L):
Introduction, Packet filtering, Stateful, Application
layer, Proxy.

4
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Internet Telephony (1L):
Introduction, VoIP.
Multimedia Applications (2L):
Multimedia over IP: RSVP, RTP, RTCP and RTSP.
Streaming media, Codec and Plugins, IPTV.
Search Engine and Web Crawler (2L):
Definition, Meta data, Web Crawler, Indexing, Page
rank, overview of SEO.

5

Text book and Reference books:

1. Web Technology: A Developer's Perspective, N.P. Gopalan and J. Akilandeswari, PHI
Learning, Delhi,
2013. (Chapters 1-5,7,8,9).
2. Internetworking Technologies, An Engineering Perspective, Rahul Banerjee, PHI Learning,
Delhi, 2011.
(Chapters 5,6,12)

Internet of Things
Code: PEC- (DS)801F
Contacts: 3L

Course Code PEC- (DS)801 E
Course Name Internet of Things
Credits 3
Pre-Requisites Wireless Networks

LECTUREWITH BREAKUP NO. OF
LECTURES

Unit 1: Environmental Parameters Measurement and Monitoring: Why
measurement and monitoring are important, effects of adverse parameters for the
living being for IOT

7

Unit 2: Sensors: Working Principles: Different types; Selection of Sensors for
Practical Applications
Introduction of Different Types of Sensors such as Capacitive, Resistive, Surface
Acoustic Wave for Temperature, Pressure, Humidity, Toxic Gas etc

8

Unit 3: Important Characteristics of Sensors: Determination of the
Characteristics
Fractional order element: Constant Phase Impedance for sensing applications
such as humidity, water quality, milk quality
Impedance Spectroscopy: Equivalent circuit of Sensors and Modelling of
Sensors
Importance and Adoption of Smart Sensors

11
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Unit 4: Architecture of Smart Sensors: Important components, their features
Fabrication of Sensor and Smart Sensor: Electrode fabrication: Screen printing,
Photolithography, Electroplating Sensing film deposition: Physical and chemical
Vapor, Anodization, Sol-gel

10

Unit 5: Interface Electronic Circuit for Smart Sensors and Challenges for
Interfacing the Smart Sensor, Usefulness of Silicon Technology in Smart Sensor
And Future scope of research in smart sensor

7

Unit 6: Recent trends in smart sensor for day to day life, evolving sensors and
their architecture.

5

References:
1. Yasuura, H., Kyung, C.-M., Liu, Y., Lin, Y.-L., Smart Sensors at the IoT Frontier,

Springer International Publishing
2. Kyung, C.-M., Yasuura, H., Liu, Y., Lin, Y.-L., Smart Sensors and Systems,

Springer International Publishing
3. Jeeva Jose, Internet of Things, Khanna Publishing House.

4. Internet of Things, Arsheep Bahga and Vijay Madisetti

Big Data Analytics
Code: OEC-
(DS)801A
Contacts: 3L

Name of the Course: Big Data Analytics

Course Code: OEC-
(DS)801A

Semester:VIII

Duration:6 months Maximum Marks: 100
Teaching Scheme Examination Scheme

Theory: 3 hrs./week Mid Semester exam: 15
Tutorial: NIL Assignment and Quiz : 10 marks

Attendance: 5 marks
Practical: NIL End Semester Exam: 70 Marks
Credit Points: 3

LECTUREWITH BREAKUP
NO. OF
LECTUR
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Unit 1:
What is big data, why big data, convergence of key trends, unstructured data,
industry examples of big data, web analytics, big data and marketing, fraud and
big data, risk and big data, credit risk management, big data and algorithmic
trading, big data and healthcare, big data in medicine, advertising and big data,
big data technologies, introduction to Hadoop, open source technologies, cloud
and big data, mobile business intelligence, Crowd sourcing analytics, inter and
trans firewall analytics.

8

Unit 2:
Introduction to NoSQL, aggregate data models, aggregates, key-value and
document data models, relationships, graph databases, schemaless databases,
materialized views, distribution models, sharding, master-slave replication, peer-
peer replication, sharding and replication, consistency, relaxing consistency,
version stamps, map-reduce, partitioning and combining, composing map-reduce
calculations.

8

Unit 3:
Data format, analyzing data with Hadoop, scaling out, Hadoop streaming, Hadoop
pipes, design of Hadoop distributed file system (HDFS), HDFS concepts, Java
interface, data flow, Hadoop I/O, data integrity, compression, serialization, Avro,
file-based datastructures

9

Unit 4:
MapReduce workflows, unit tests with MRUnit, test data and local tests, anatomy
ofMapReduce job run, classic Map-reduce, YARN, failures in classicMap-reduce
and YARN, job scheduling, shuffle and sort, task execution,
MapReduce types, input formats, output formats

10

Unit 5: 7
Hbase, data model and implementations, Hbase clients, Hbase
examples, praxis.Cassandra, Cassandra data model, Cassandra examples,
Cassandra clients, Hadoop integration.
Unit 6:
Pig, Grunt, pig data model, Pig Latin, developing and testing Pig Latin scripts.
Hive, data types and file formats, HiveQL data definition, HiveQL data
manipulation, HiveQL queries.

6

References:

1. Michael Minelli, Michelle Chambers, and AmbigaDhiraj, "Big Data, Big Analytics:Emerging
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2. V.K. Jain, Big Data and Hadoop, Khanna Publishing House, New Delhi (2017).

3. V.K. Jain, Data Analysis, Khanna Publishing House, New Delhi (2019).

4. Business Intelligence and Analytic Trends for Today's Businesses", Wiley, 2013.

5. P. J. Sadalage and M. Fowler, "NoSQL Distilled: A Brief Guide to theEmerging

World of Polyglot Persistence", Addison-Wesley Professional, 2012.

6. TomWhite, "Hadoop: The Definitive Guide", Third Edition, O'Reilley, 2012.

7. Eric Sammer, "Hadoop Operations", O'Reilley, 2012.

8. E. Capriolo, D. Wampler, and J. Rutherglen, "Programming Hive", O'Reilley, 2012.

9. Lars George, "HBase: The Definitive Guide", O'Reilley, 2011.

10. Eben Hewitt, "Cassandra: The Definitive Guide", O'Reilley, 2010.

11. Alan Gates, "Programming Pig", O'Reilley, 2011.

Data Science Ethics
Code: OEC-
(DS)802B
Contacts: 3L

Name of the Course: Data Science Ethics

Course Code: OEC-
(DS)801B

Semester:VIII

Duration:6 months Maximum Marks: 100
Teaching Scheme Examination Scheme

Theory: 3 hrs./week Mid Semester exam: 15
Tutorial: NIL Assignment and Quiz : 10 marks

Attendance: 5 marks
Practical: NIL End Semester Exam: 70 Marks
Credit Points: 3

Unit Content Hrs/Unit Marks/Unit

1
Intellectual Property: Intellectual property, copyrights,
patents, trade secrets and its laws, employees and trade
secret, key intellectual property issues, plagiarism,
reverse engineering, open source code, competitive
intelligence, trademark infringement, cybersquatting.

8

2
Software Development: Strategies for engineering
quality software, importance of software quality,
software product liability, software development
process, capability maturity model integration, safety
critical system, quality management standards.

8

3
The Impact of Information Technology on
Productivity and
Quality of Life: Impact of IT, IT investment and
productivity, digital divide, impact of it on healthcare

8
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cost, electronic health records, use of mobile and
wireless technology in healthcare industry,
telemedicine, medical information websites.

4.
Social Networking: Social networking website,
business Application of online social networking,
social networking ethical issues: cyberbullying, cyber
stalking, sexual predators, uploading inappropriate
material. Online virtual world: crime in virtual world,
educational and business uses.

8

5 Ethics of IT Organization: Key ethical issues, non-
traditional
Workers, contingent workers, H-1 B workers,
outsourcing, whistle blowing, green computing, ICT
industry code of conduct.

8

Text book and Reference books:

1. “Ethics in Information Technology”, 4th Edition, George Reynolds Strayer University, 2012.
2. “Ethics and Technology: Controversies, Questions, and Strategies for Ethical Computing”, 3rd Edition,
Herman T. Tavani, John Wiley & Sons, 2011.
2. “Information Technology Ethics: Cultural Perspectives”, Soraj Hon ladarom, Charles Ess, Idea Group
Inc (IGI), 2007.

Mobile Computing
Code: OEC-
(DS)801C
Contacts: 3L

Name of the Course: Mobile Computing

Course Code: OEC-
(DS)801C

Semester: VIII

Duration: 6 months Maximum Marks: 100
Teaching Scheme Examination Scheme

Theory:3 hrs./week Mid Semester exam: 15
Tutorial: 3L Assignment and Quiz: 10 marks

Attendance: 5 marks
Practical: NIL End Semester Exam: 70 Marks
Credit Points: 3

Unit Content Hrs/Unit Marks/Unit



13

Maulana Abul Kalam Azad University of Technology, West Bengal
(Formerly West Bengal University of Technology)

Syllabus for B. Tech in Data Science
(Applicable from the academic session 2020-2021)

1
Introduction to Personal Communications Services
(PCS): PCS Architecture, Mobility management,
Networks signalling. Global System for Mobile
Communication (GSM) system overview: GSM
Architecture, Mobility management, Network
signalling.

5

2
General Packet Radio Services (GPRS): GPRS
Architecture, GPRS Network Nodes. Mobile Data
Communication: WLANs (Wireless LANs) IEEE
802.11 standard, Mobile IP.

5

3
Wireless Application Protocol (WAP): The Mobile
Internet standard, WAP Gateway and Protocols, wireless
mark up Languages (WML). Wireless Local
Loop(WLL): Introduction to WLL Architecture,
wireless Local Loop Technologies.

7

4.
Third Generation (3G) Mobile Services: Introduction to
International Mobile Telecommunications 2000 (IMT
2000) vision, Wideband Code Division Multiple Access
(W-CDMA), and CDMA 2000, Quality of services in
3G

7

5 Global Mobile Satellite Systems; case studies of the
IRIDIUM and GLOBALSTAR systems. Wireless
Enterprise Networks: Introduction to Virtual Networks,
Blue tooth technology, Blue tooth Protocols.

7

6
Server-side programming in Java, Pervasive web
application architecture, Device independent example
application

8

Text book and Reference books:

1. "Pervasive Computing", Burkhardt, Pearson
2. "Mobile Communication", J. Schiller, Pearson
3. "Wireless and Mobile Networks Architectures", Yi-Bing Lin & Imrich Chlamtac, John Wiley
& Sons, 2001
4. "Mobile and Personal Communication systems and services", Raj Pandya, Prentice Hall of
India, 2001.
5. "Guide to Designing and Implementing wireless LANs", Mark Ciampa, Thomson learning,
Vikas Publishing House, 2001.
6. "Wireless Web Development", Ray Rischpater, Springer Publishing,
7. "The Wireless Application Protocol", Sandeep Singhal, Pearson .
8. "Third Generation Mobile Telecommunication systems", by P.Stavronlakis, Springer
Publishers,
9. Brijesh Gupta “Mobile Computing”, Khanna Publishing House, New Delhi
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Robotics
Code: OEC- (DS)801D
Contacts: 3L

Name of the Course: Robotics

Course Code: OEC-
(DS)801D

Semester: VIII

Duration: 6 months Maximum Marks: 100
Teaching Scheme Examination Scheme

Theory:3 hrs./week Mid Semester exam: 15
Tutorial: NIL Assignment and Quiz: 10 marks

Attendance: 5 marks
Practical: NIL End Semester Exam: 70 Marks
Credit Points: 3

Unit Content Hrs/Unit Marks/Unit

1
Introduction :Introduction -- brief history, types,
classification and usage, Science and Technology of
robots, Some useful websites, textbooks and research
journals.

1

2
Elements of robots – links, joints, actuators, and
sensors
Position and orientation of a rigid body, Homogeneous
transformations, Representation of joints, link

5

representation using D-H parameters, Examples of D-H
parameters and link transforms, different kinds of
actuators – stepper, DC servo and brushless motors,
model of a DC servo motor, Types of transmissions,
Purpose of sensors, internal and external sensors,
common sensors – encoders, tachometers, strain gauge
based force-torque sensors, proximity and distance
measuring sensors, and vision.

3
Kinematics of serial robots Introduction, Direct and
inverse kinematics problems, Examples of kinematics of
common serial manipulators, workspace of a serial
robot, Inverse kinematics of constrained and redundant
robots, Tractrix based approach for fixed and free robots
and multi-body systems, simulations and experiments,
Solution procedures using theory of
elimination, Inverse kinematics solution for the general
6R serial manipulator.

4
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4.
Kinematics of parallel robots Degrees-of-freedom of
parallel mechanisms and manipulators, Active and
passive joints, Constraint and loop-closure equations,
Direct kinematics problem, Mobility of parallel
manipulators, Closed-from and numerical solution,
Inverse kinematics of parallel manipulators and
mechanisms, Direct kinematics of Gough-Stewart
platform.

5

5. Velocity and static analysis of robot manipulators
Linear and angular velocity of links, Velocity
propagation, Manipulator Jacobians for serial and
parallel manipulators, Velocity ellipse and ellipsoids,
Singularity analysis for serial and parallel manipulators,
Loss and gain of degree of freedom, Statics of serial and
parallel manipulators, Statics and force transformation
matrix of a Gough-Stewart
platform, Singularity analysis and statics.

5

6 Dynamics of serial and parallel manipulators
Mass and inertia of links, Lagrangian formulation for
equations of motion for serial and
parallel manipulators, Generation of symbolic
equations of motion using a computer,
Simulation (direct and inverse) of dynamic equations
of motion, Examples of a planar 2R and
four-bar mechanism, Recursive dynamics,
Commercially available multi-body simulation
software (ADAMS) and Computer algebra software
Maple.

4

7 Motion planning and control Joint and Cartesian
space trajectory planning and generation, Classical

6

control concepts using the example of control of a single
link, Independent joint PID control, Control of a multi-
link manipulator, Non-linear model based control
schemes, Simulation and experimental case studies on
serial and parallel manipulators, Control of constrained
manipulators, Cartesian control, Force control and
hybrid position/force control, Advanced topics in non-
linear control of manipulators. 8 Module 8: Modeling
and

8 Modeling and control of flexible robots Models of
flexible links and joints, Kinematic modeling of multi-
link flexible robots, Dynamics and control of flexible
link manipulators, Numerical simulations results,
Experiments with a planar two-link flexible
manipulator.

4
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9 Modeling and analysis of wheeled mobile robots
3Introduction and some well known wheeled mobile
robots (WMR), two and three-wheeled WMR on flat
surfaces, Slip and its modeling,WMR on uneven terrain,
Design of slip-free motion on uneven terrain,
Kinematics, dynamics and static stability of a three-
wheeled WMR’s on uneven terrain, Simulations using
Matlab and ADAMS.

3

10 Selected advanced topics in robotics Introduction to
chaos, Non-linear dynamics and chaos in robot
equations, Simulations of planar 2 DOF manipulators,
Analytical criterion for unforced motion. Gough-
Stewart platform and its singularities, use of near
singularity for fine motion for sensing, design of Gough-
Stewart platform based sensors. Over- constrained
mechanisms and deployable structures, Algorithm to
obtain redundant links and joints,
Kinematics and statics of deployable structures with
pantographs or scissor-like elements (SLE’s).

3

Text book and Reference books:
1. Robotics Process Automation, Khanna Publishing House
2. Saha, S.K., “Introduction to Robotics, 2nd Edition, McGraw-Hill Higher Education, New

Delhi, 2014
3. Ghosal, A., “Robotics”, Oxford, New Delhi, 2006.

Cyber Law and Ethics
Code: OEC-DS 801B
Contacts: 3L

Name of the Course: Cyber Law and Ethics
Course Code: OEC-DS 801B Semester:VIII
Duration:6 months Maximum Marks: 100
Teaching Scheme Examination Scheme

Theory: 3 hrs./week Mid Semester exam: 15
Tutorial: NIL Assignment and Quiz : 10 marks

Attendance: 5 marks
Practical: NIL End Semester Exam: 70 Marks
Credit Points: 3

Unit Content Hrs/Unit Marks/Unit

1
Introduction of Cybercrime: What is cybercrime?,
Forgery, Hacking, Software Piracy, Computer
Network intrusion[4L].
Category of Cybercrime: how criminals plan attacks,
passive attack, Active attacks, cyberstalking. [4L]

8
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2
Cybercrime Mobile & Wireless devices: Security
challenges posted by mobile devices, cryptographic
security for mobile devices, Attacks on
mobile/cellphones, Theft, Virus, Hacking. Bluetooth;
Different viruses on laptop [8L]

8

3
Tools and Methods used in Cyber crime: Proxy
servers, panword checking, Random checking, Trojan
Horses and Backdoors; DOS & DDOS attacks; SQL
injection: buffer over flow. [8L]

8

4.
Phishing & Identity Theft: Phising methods, ID
Theft; Online identity method. [4L]
Cybercrime & Cybersecurity: Legal aspects, indian
laws, IT act, Public key certificate. [4L]

8

Text book and Reference books:

1. Cyber security by Nina Gobole & Sunit Belapune; Pub: Wiley India.
2. Information Security & Cyber laws, Gupta & Gupta, Khanna Publishing House

Subject: Business Analytics

Course Code: OEC- DS 802A Semester:8th
Duration: 36 Hours MaximumMarks:100
Teaching Scheme Examination Scheme
Theory:03 End Semester Exam: 70
Tutorial:0 Attendance : 5
Practical:0 Continuous Assessment: 25
Credit: 03

Aim:
Sl. No.
1. Understand the role of business analytics within an organization.
2. Analyze data using statistical and data mining techniques and understand relationships

between the underlying business processes of an organization.
3. To gain an understanding of how managers use business analytics to formulate and solve

business problems and to support managerial decision making.
4. To become familiar with processes needed to develop, report, and analyze business data.
5. Use decision-making tools/Operations research techniques.
6 Mange business process using analytical and management tools.
7. Analyze and solve problems from different industries such as manufacturing, service,retail,

software, banking and finance, sports, pharmaceutical, aerospace etc.

Objective:
Sl. No.
1. Students will demonstrate knowledge of data analytics.
2. Students will demonstrate the ability of think critically in making decisions based on dataand

deep analytics.
3. Students will demonstrate the ability to use technical skills in predicative and

prescriptive modelling to support business decision-making.
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4. Students will demonstrate the ability to translate data into clear, actionable insights.

Contents Hrs./week
Chapter Name of the Topic Hours Marks
01 Unit1:

Business analytics: Overview of Business analytics, Scope of
Business analytics, Business Analytics Process, Relationship of
Business Analytics Process and organisation, competitive
advantages of Business Analytics.
Statistical Tools: Statistical Notation, Descriptive Statistical
methods, Review of probability distribution and data modelling,
sampling and estimation methods overview.

6 14

02 Trendiness and Regression Analysis: Modelling Relationships
and Trends in Data, simple Linear Regression.
Important Resources, Business Analytics Personnel, Data and
models for Business analytics, problem solving, Visualizing and
Exploring Data, Business Analytics Technology.

6 14

03 Organization Structures of Business analytics, Team
management, Management Issues, Designing Information Policy,
Outsourcing, Ensuring Data Quality, measuring contribution of
Business analytics, Managing Changes.
Descriptive Analytics, predictive analytics, predicative
Modelling, Predictive analytics analysis, Data Mining, Data
Mining
Methodologies, Prescriptive analytics and its step in the business
analytics Process, Prescriptive Modelling, nonlinear
Optimization.

6 14

04 Forecasting Techniques: Qualitative and Judgmental Forecasting,
Statistical Forecasting Models, Forecasting Models for
Stationary Time Series, Forecasting Models for Time Series with
a Linear Trend, Forecasting Time Series with Seasonality,
Regression Forecasting with Casual Variables, Selecting
Appropriate Forecasting Models.
Monte Carlo Simulation and Risk Analysis: Monte Carle
Simulation
Using Analytic Solver Platform, New-Product Development
Model, Newsvendor Model, Overbooking Model, Cash Budget
Model.

6 14

05 Decision Analysis: Formulating Decision Problems, Decision
Strategies with the without
OutcomeProbabilities,Decision Trees, The Value
ofInformation, Utility and Decision Making.

6 10

06 Recent Trends in : Embedded and collaborative business
intelligence, Visual data recovery, Data Storytelling and Data
journalism.

6 4

Sub Total: 36 70
Internal Assessment Examination & Preparation of Semester Examination4 30
Total: 40 100
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Practical:
Assignments: Based on theory

List of
BooksText
Books:
Name of Author Title of the Book Edition/ISSN/ISBN Name of the Publisher

Reference Books:
1.Marc J.
Schniederjans, Dara
G.Schniederjans,
Christopher M.
Starkey,

Business analytics
Principles, Concepts, and
Applications

Pearson FT Press.

2.James Evans, Business Analytics persons Education.

End Semester Examination Scheme. MaximumMarks-70. Time allotted-3hrs.
Group Unit Objective Questions

(MCQ only with the
correctanswer)

Subjective Questions

No of
question to
be
set

Total Marks No of
question to
be
set

To answer Marks
per
question

Total Marks

A

B

C

ALL

ALL

ALL

10 10

5

5

3

3

5

15

70

● Only multiple choice type question (MCQ) with one correct answer are to be set in the objective part.
● Specific instruction to the students to maintain the order in answering objective questions should be given

on top of the question paper.


