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Final Year B.Tech Computer Engineering Semester-VII (w.e.f. 2023-24 )

Course g:? C:j:g Evaluation Scheme
Sr.No. | Cate- ggﬁfe Course Title Continuous Assessment (CA) Total Credits
gory Term Term Average of
TA Test 1| Test 2| ( TT1 & | ESE
(TT1) (TT2) TT2 )
L |T|P [A] [B] [C] | [A+B+C]
: PC1 PCCO7010T | Digital Signal Processing and Applications 3 25 10 10 10 65 100 3 i
PCIL PCCO7010L | Digital Signal Processing and Applications Laboratory 2 25 25 50 1
g PC2 PCCO7020T | Distributed Computing 3 25 10 10 10 65 100 3 4
PC2L PCCO7020L | Distributed Computing Laboratory 2 25 25 50 1
PECOT7031T | Deep Learning 3 25 10 10 10 65 100 3
PECOT7031L | Deep Learning Laboratory 2 25 25 50 1
6 |PE PECOT7032T | Blockchain Technology 3 25 10 10 10 65 100 3 g
PECOT7032L | Blockchain Technology Laboratory 2 25 25 50 1
PECOT033T | Predictive Modeling 3 25 10 10 10 65 100 3
PECO7033L Predictive Modeling Laboratory 2 25 25 50 1
OECO7041T | Product Life Cycle Management 3 25 10 10 10 65 100 3
OECOT042T | Management Information System 3 25 10 10 10 65 100 3
OECO7043T | Operations Research 3 25 10 10 10 65 100 3
OECOT7044T | Cyber Security and Laws 3 25 10 10 10 65 100 3
4 | OB OECQT7045T | Personal Finance Management 3 25 10 10 10 65 100 3 "
OECOT7046T | Energy Audit and Management 3 25 10 10 10 65 100 3
OECOT7047T | Disaster Management and Mitigation Measures 3 25 10 10 10 65 100 3
OECOT7048T | Science of Well-being 3 25 10 10 10 65 100 3
OECO7049T | Research Methodology 3 25 10 10 10 65 100 3
OECOT70410T | Public Systems and Policies 3 25 10 10 10 65 100 3
5 PJ PJCOT050L Project Stage-IT 8 25 4
Total | 12 14 | 200 19

@ Any 1 Professional Elective Course.

# Any 1 Open Elective Course.




Final Year B.Tech Computer Engineering Semester-VIII (w.e.f. 2023-24)

G & Ef}?: :lifg Evaluation Scheme
Sr.No. C:r;;fary CES:SE Course Title Coptinuous Assessment (CA) Total Credits
Term Term Average
TA Test 1| Test 2 | of (TT1 & | ESE
(TT1) (TT2) TT2)
L|T|P [A] [B] [C] [A+B+C]
PECO8011T | Web Intelligence* 3 25 10 10 10 65 100 3
1@ | PE1 PECOS8012T | High Performance Computing* 3 25 10 10 10 65 100 3
PECO8013T | Cloud Computing* 3 25 10 10 10 65 100 3| 3
PECO8014T | NPTEL/Swayam Course# 3 25 10 10 10 65 100 3
PECOS8021T | Natural Language Processing* 3 25 10 10 10 65 100 3
2@ PE2 PECO8022T | Software Architecture® 3 25 10 10 10 65 100 3
PECO8023T | Software Testing and Quality Assurance® | 3 25 10 10 10 65 100 3| 3
PECOR8024T | NPTEL/Swayam Course# 3 25 10 10 10 65 100 3
3 INT INTCOB8030L | Internship 20 | 150 150 300 10
Total | 6 20 | 200 20 280 500 16
1. @ Any 1 Elective Course.
2. * Professional Elective Conrses offered for the stndents doing Internship at institute level.

3. # Professional Flective Courses offered tor the students doing Internship at Industry.
These courses are to be studied in self study mode using NPTEL /Swayam platform.

4. Students doing internship at industry shall submit certificate of NPTEL examination OR
they have to appear examinations conducted by institute like TT1,TT2 and ESE.

5. List of NPTEL courses will be declared by concerned BOS at the beginning of the semester-VIII.
oo
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Semester - VII



Digital Signal Processing and Applications
(PCCO7010T)

Teaching Scheme Examination Scheme
Lectures : 03 Hrs./week Term Test : 10 Marks
Credits : 03 Teacher Assessment : 25 Marks

End Sem Exam : 65 Marks
Total Marks : 100 Marks

PI‘GI‘C(]lliSitC: Engineering Mathematics-11I, Engineering Mathematics- V.
Course Objectives:
e To understand the fundamental concepts of signal processing and applications.
e To develop a thorough understanding of DFT and FFT and their applications.
e To apply image enhancement techniques.

e To apply image segmentation techniques.

CO | Course Outcomes plaoms BlDOl‘I-lS |
Level Description
co1 Unflerstand concept of digital signal processing and appli- L2 et
cations.
CO2 | Classify and analyze discrete time signals and systems. L4 Analyze
s Apply the efficient computing algorithms of DFT and FFT Kl
Goa in finding the response of the system. i PPY
CO4 'Use the enhancement techniques for digital Image Process- L3 At
ing.
Co5 fi;([JJIEJIy digital image processing techniques for edge detec- L3 Aophy




Course Contents

Unit-1I 10 Hrs.

Discrete-Time Signal and Discrete-Time System

Introduction to Digital Signal Processing, Sampling and Reconstruction, Standard DT Signals, Con-
cept of Digital Frequency, Representation of DT signal using Standard DT Signals, Signal Manipula-
tions (shifting. reversal, scaling, addition, multiplication).

Classification of Discrete-Time Signals. Classification of Discrete Systems

Linear Convolution formulation for 1-D and 2-D signal (without mathematical proof), Circular Con-
volution (without mathematical proof), Linear convolution using Circular Convolution. Auto and
Cross Correlation formula evaluation, LTI system, Concept of Impulse Response and Step Response,

Output of DT system using Time Domain Linear Convolution.

Unit-I1 10 Hrs.
Discrete Fourier Transform

Introduction to DTFT, Relation between DFT and DTFT, DFT of DT signal, Inverse DFT.
Properties of the DFT: Scaling and Linearity, Symmetry for real valued signal, Periodicity, Time Shift
and Frequency Shift, Time Reversal, Convolution Property and Parsevals Energy Theorem.

Fast Fourier Transform

Fast Fourier Transform: Need of FFT, Radix-2 DIT-FFT algorithm.

Flow graph for N=4 and 8 using Radix-2 DIT-FFT, Inverse FFT algorithm, Comparison of complex
and real, multiplication and additions of DFT and FFT.

Unit-II1 04 Hrs.
DSP Algorithms

Fast Circular Convolution Algorithm, Fast Linear Convolution Algorithm.

Linear FIR filtering using Overlap Add Algorithm and Overlap Save Algorithm and implementation
using FFT.

DSP Application

Audio and speech processing, statistical signal processing, digital image processing, data compression,

video coding, audio coding, image compression, signal processing for telecommunications.

Unit-1V 04 Hrs.

Digital Image Fundamentals B T &

Vib

Introduction to Digital Image, Digital Image Processing System, Samplin/gi‘a.’ﬁ(l Quant!za‘t

Representation of Digital Image, Connectivity, Image File Formats: BME; TIFF and JPEG@,)
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Unit-V 09 Hrs.
Spatial Domain Filtering

Intensity transformations, contrast stretching, histogram equalization,

Smoothing filters, sharpening filters, gradient and Laplacian.

Frequency Domain Filtering

Hotelling/KL Transform, 2D Fourier Transform, Discrete Cosine Transform, Discrete Sine Transform.
Image Compression

Fundamentals of compression, The JPEG compression algorithm.

Unit-VI 07 Hrs.
Image Segmentation

Boundary detection-based techniques, Point, line detection, Edge detection, Edge linking, local pro-
cessing, regional processing, Hough transform, Thresholding, Iterative thresholding, Otsu’s method,
moving averages, Multivariable thresholding, Region based segmentation, Watershed algorithm, Use

of motion in segmentation.

Text Books:

1. John G. Proakis, Dimitris and G. Manolakis, “Digital Signal Processing: Principles, Algorithms,
and Applications”, 4'" Edition, Pearson Education, 2014.

2. A. Anand Kumar, “Digital Signal Processing”, 2"¢ Edition, PHI Learning Pvt. Ltd., 2015.

3. Rafel C. Gonzalez and Richard E. Woods, “Digital Image Processing”, 4" Edition, Pearson
Education Asia, 2018.

4. S. Sridhar, “Digital Image Processing”, 24 Edition, Oxford University Press, 2016.

Reference Books:

1. Sanjit Mitra, “Digital Signal Processing: A Computer Based Approach”, 3™ Edition, Tata
McGraw Hill, 2014.

2. S. Salivahanan, A. Vallavaraj, and C. Gnanapriya, “Digital Signal Processing”, 15' Edition,
Tata McGraw Hill Publication, 2010.

3. S. Jayaraman, E. Esakkirajan and T. Veerkumar, “Digital Image Processil_a\g’_{;-_Taj:q. McGraw
Hill Education Private Ltd. 2009. /o : _ )
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4. Anil K. Jain, “Fundamentals and Digital Image Processing”, 374 Editi

Private Ltd, 2015.



Online Resources:

1. NPTEL
Digital Image Processing, By Prof. Prabir Kumar Biswas, IIT Kharagpur
https:/ /nptel.ac.in/courses/117/105/117105135/

Evaluation Scheme:
Theory:
Continuous Assessment (A):

Subject teacher will declare Teacher Assessment criteria at the start of semester.
Continuous Assessment (B):

1. Two term tests of 10 marks each will be conducted during the semester.

2. Average of the marks scored in both the tests will be considered for final grading.
End Semester Examination (C):

1. Question paper based on the entire syllabus, summing up to 65 marks.

2. Total duration allotted for writing the paper is 3 hrs.




Digital Signal Processing and Applications
Laboratory (PCCOT7010L)

Practical Scheme Examination Scheme
Practical : 02 Hrs./week Teacher Assessment : 25 Marks
Credit 10| End Sem Exam : 25 Marks

Total : 50 Marks

Course Objectives:
e To apply DFT and FFT algorithms to solve real world applications.
e Develop a solid understanding of fundamental image processing techniques.

e Develop practical skills in applying advanced image processing techniques.

CO | Course Outcomes i BIOOII'-IS ¢
Level Description

COL1 Implement DFT and FFT algorithms in finding the response L3 Kty
of the system.

CO9 ?Perform dllscrete corrleatlon arfd convolution operations on 4 Kornbrre
images using appropriate algorithms.

co3 Apply fu.ndamen.tal image processing techniques to analyze L3 Knplh
and manipulate images.

CO4 Impielment image smcl)othing tec.',hniques and sharpening L3 Avols
techniques to enhance image quality.

co5 Apply adva.nflzed image processing techniques to solve com- L3 Al
plex problems.
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List of Laboratory Experiments

Suggested List of Experiments:

—

10.

11

. Sampling and Reconstruction
To perform Discrete Correlation and convolution
. To perform Discrete Fourier Transform

. To perform Fast Fourier Transform

. Implementation of Histogram Processing
. Apply DFT, DCT and DST transforms on the image

. Implementation of Image smoothing/ Image sharpening

Suggested Mini Projects based on content of the syllabus
Applications/problems].
o License plate recognition
e Face Emotion recognition
e Face recognition
e Cancer detection
e Object detection
e Pedestrian detection
e Lane detection
e Blind assistance systems
e Face Mask Detection
¢ ECG signals analysis
e Speech Pitch Detection
e Audio Steganography
e Audio Fingerprinting

e Beat Tracking

Implementation of Image negative, Gray level Slicing and Thresholding.

Implementation of Contrast Stretching, Dynamic range compression Bit plane Slicing

Implementation of Edge detection using Sobel and Prewitt masks

. (Group of 2-3 students) [Real life




e Audio source separation

Any other practical covering the syllabus topics and subtopics can be conducted.

Evaluation Scheme:

Laboratory:

Continuous Assessment (TA):

Laboratory work will be based on PCCOT010T. The distribution of marks for term work shall be as

follows:
1. Performance in Experiments: 05 Marks
2. Journal Submission: 05 Marks
3. Viva-voce: 05 Marks

4. Subject Specific Lab Assignment/Case Study: 10 Marks

The final certification and acceptance of term work will be subject to satisfactory performance of
laboratory work and upon fulfilling minimum passing criteria in the term work.

End Semester Examination (ESE):

Oral/ Practical examination will be based on the entire syllabus including, the practicals performed

during laboratory sessions.

—
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Distributed Computing (PCCO7020T)

Teaching Scheme Examination Scheme
Lectures : 03 Hrs./week Term Test : 10 Marks
Credits : 03 Teacher Assessment : 25 Marks

End Sem Exam : 65 Marks
Total Marks : 100 Marks

Prerequisite: Java Programming, Operating systems, Computer Network.

Course Objectives:
e To provide students with contemporary knowledge in distributed systems.
e To equip students with skills to analyze and design distributed applications.

e To provide master skills to measure the performance of distributed synchronization algorithms.

Blooin Blooms
CO | Course Outcomes i Descrip-
Level .
tion
Col1 D.esc'nbe knowledge of the bafsu: elements and concepts related to L2 ottt
distributed system technologies.
CO2 | Demonstrate the middleware technologies such as RPC, RMI. L3 Apply
te th i i 3 izati
CO3 Evaluate the various techniques used for clock synchronization and L5 Hlunis
mutual exclusion.
Ccou Analyze _the_conceptsf of resource and process management and 14 A
synchronization algorithms.
CO5 | Explain the concepts of file systems like NFS, AFS. L2 Understand




Course Contents
“

Unit-I 04 Hrs.
Introduction to Distributed Systems

Characterization of Distributed Systems: Issues, Goals, and Types of distributed systems, Dis-
tributed System Models, Hardware concepts, Software Concept.

Middleware: Services offered by middleware, Client Server model.

Unit-11 08 Hrs.
Communication

Layered Protocols, Interprocess communication (IPC): MPI, Remote Procedure Call (RPC),
Remote Object Invocation, Remote Method Invocation (RMI)

Message Oriented Communication, Stream Oriented Communication, Group Communication.

Unit-I11 08 Hrs.
Synchronization

Exclusion, Distributed Mutual Exclusion-Classification of mutual Exclusion Algorithm, Requircinents
of Mutual Exclusion Algorithms, Performance measure.

Non Token based Algorithms: Lamport Algorithm, Ricart-Agrawala’s Algorithm, Maekawa’s
Algorithm.

Token Based Algorithms: Suzuki-Kasami’s Broardcast Algorithms, Singhal’s Heurastic Algorithm,

Raymond’s Tree based Algorithm, Comparative Performance Analysis.

Unit-1V 08 Hrs.

Resource and Process Management

Desirable Features of global Scheduling algorithm, Task assignment approach, Load balancing ap-
proach. load sharing approach, Classification of Static and Dynamic Load Balancing algorithms,
Comparison of LBA.

Introduction to process management, process migration, Threads.

Unit-V 07 Hrs.

Consistency, Replication and Fault Tolerance e ol ‘t'c;,,,é,
. - - - ? A lc‘:\
Introduction to replication and consistency, Data-Centric and Client-Centric Cof tcﬁé:y Models,

Replica Management. ) o A |

dnu

Fault Tolerance: Introduction, Process resilience, Reliable c]u.‘.n!.—ser\?e{r and;ggg@)’t%un mication,

Recovery. Nf@ﬂi@]}@%



Unit-VI 07 Hrs.
Distributed File Systems

Introduction and features of DFS, File models, File Accessing models, File-Caching Schemes, File
Replication.

Case Study: Distributed File Systems (DFS), Network File System (NFS), Andrew File System
(AFS).

Trends in Distributed Computing: Edge Computing, Clond Computing. Fog Computing.

Text Books:

1. Andrew S. Tanenbaum and Maarten Van Steen, “Distributed Systems: Principles and Paradigms”,

2nd Edition, Pearson Education, 2017.

2. George Coulouris, Jean Dollimore, Tim Kindberg, “Distributed Systems: Concepts and De-

sign”, 5'" Edition, Pearson Education, 2011.

Reference Books:

1. Andrew S. Tanenbaum and Maarten Van Steen, “Distributed Systems: Principles and Paradigms”,
374 Edition, Pearson Education, 2017.

2. M. L. Liu, “Distributed Computing Principles and Applications”, 2™ Edition, Pearson Addison
Wesley, 2004.

Evaluation Scheme:
Theory:
Continuous Assessment (A):

Subject teacher will declare Teacher Assessment criteria at the start of semester.

Continuous Assessment (B):
1. Two term tests of 10 marks each will be conducted during the semester.
2. Average of the marks scored in both the tests will be considered for final grading.

End Semester Examination (C):

=T T P,
_ 'I\_,amdiu 0}‘}\

g . : P
1. Question paper based on the entire syllabus, summing up to 65 marks?®

2. Total duration allotted for writing the paper is 3 hrs. {
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Distributed Computing Laboratory
(PCCO7020L)

Practical Scheme Examination Scheme
Practical : 02 Hrs./week Teacher Assessment : 25 Marks
Credit 2101 End Sem Exam : 25 Marks

Total : 50 Marks

Course Objective:

e To provide knowledge to students about designing simple distributed application, in addition
with different methods/algorithms used in distributed systems.

Bl Blooms
CcO Course Outcomes Descrip-
Level X
tion
CO1 | Evaluate working of simple distributed application. L3 Apply
Demonstrate communication methods used in distributed system
2 g ' L Appl
co such as IPC, Group Communication. . PP
CO3 | Analyze various algorithms used in distributed system. L3 Apply

11



List of Laboratory Experiments

#

Suggested List of Experiments:
1. Client/server using RPC/RMI
2. Inter-process communication
3. Group Communication
4. Load Balancing Algorithm
5. Name Resolution protocol
6. Election Algorithm
7. Clock Synchronization algorithms
8. Deadlock management in Distributed systems
9. Distributed File System

10. Suggested Mini Projects based on content of the syllabus. (Group of 2-3 students)

The Global Name Service

Designing Distributed Systems: Google Case Study

The X.500 Directory Service

Facebook Distributed file system

Design And Development Of The Data Synchronization/Clock Synchronization

e Any real world application of Distributed Computing

Any other practical covering the syllabus topics and subtopics can be conducted.

Evaluation Scheme:
Laboratory:

Continuous Assessment (TA):

Laboratory work will be based on PCCO7020T. The distribution of marks for term work shall be as

follows:
1. Performance in Experiments: 05 Marks

2. Journal Submission: 05 Marks

3. Viva-voce: 05 Marks



4. Subject Specific Lab Assignment/Case Study: 10 Marks

The final certification and acceptance of term work will be subject to satisfactory performance of
laboratory work and upon fulfilling minimum passing criteria in the term work.

End Semester Examination (ESE):

Oral/ Practical examination will be based on the entire syllabus including, the practicals performed

during laboratory sessions.

13



Deep Learning (PECO7031T)

Teaching Scheme Examination Scheme
Lectures : 03 Hrs./week Term Test : 10 Marks
Credits : 03 Teacher Assessment : 25 Marks

End Sem Exam : 65 Marks
Total Marks : 100 Marks

Prerequisite: Artificial Intelligence. Machine Learning.
Course Objectives:
e To understand Hyper parameter Tuning.
e To explore Deep Learning Techniques with different learning strategies.

e To design Deep Learning Models for real time applications.

Blooms Bloor__ns

£ e Level Description

CO1 | Understand and Apply Hyper parameters Tuning. L2 Understand

CO2 | Evaluate working of deep learning models. L4 Analyze

CO3 | Create Deep learning Models for real-world problems. L6 Create

co4 In'vest'lgate suitable deep learning algorithms for various ap- L2 Understand
plications.

Co5 Understand the working of deep learning models for real L2 Uniiistaad

world scenarios.

Cr
s
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Course Contents
“

Unit 1 04 Hrs.

Introduction to Deep Learning
Overview of Neural Network. Deep learning and human brain, Why is Deep Learning taking off?.
Deep Learning applications.

Overview of Tools: Torch, TensorFlow, Keras.

Unit 11 05 Hrs.
Hyperparameter Tuning, Batch Normalization

Tuning Process, Using an Appropriate Scale to pick Hyperparameters, Hyperparameters Tuning in
Practice: Pandas vs. Caviar, Normalizing Activations in a Network, Fitting Batch Norm into a Neural

Network, why does Batch Norm work, Batch Norm at Test Time.

Unit I1I 09 Hrs.
Convolutional Neural Network

Introduction to CNNs, Kernel filter, Principles behind CNNs, Multiple Filters. CNN applications.
ConvINet Architectures

Discussions on famous convnet architectures: AlexNet, VGG, GoogLeNet, ResNet.

Unit IV 10 Hrs.
Recurrent Neural Networks

Introduction to Sequence Models and RNNs, Recurrent Neural Network Model, Backpropagation
Through Time, Different Types of RNNs: Unfolded RNNs, Seq2Seq RNNs, Long Short-Term Mem-
ory (LSTM), Bidirectional RNN, Vanishing Gradients with RNNs, Gated Recurrent Unit (GRU),
RNN applications.

Unit V 10 Hrs.
Adversarial Networks
Introduction to adversarial Networks, Auto encoders (standard, denoising, contractive, etc.), Vibra-

tional Auto encoders, Generative Adversarial Networks, Applications of Adversarial Networks.

Unit VI

Deep Learning Case Studies

15



Text Books:

4.

Goodfellow 1., Bengio Y., and Courville A., “Deep Learning”, MIT Press, 2016.

Umberto Michelucei, “Advanced Applied Deep Learning: Convolutional Neural Networks and
Object Detection”, 2019.

Michael Nielsen (Goodreads Author), “Neural Networks and Deep Learning”, 2015.

Gulli and Kapoor, “TensorFlow 1.x Deep Learning Cookbook”, Packt Publishing, 2017.

Reference Books:

1.

2.

Yegnanarayana, B., “Artificial Neural Networks”. PHI Learning Pvt. Ltd. 2009.

Satish Kumar, “Neural Networks: A Classroom Approach”, Tata McGraw-Hill Education, 2004.

. Raiil Rojas, “Neural Networks: A Systematic Introduction”, 1996.

. David Foster, “Generative Deep Learning: Teaching Machines to Paint, Write, Compose, and

Play”, O’Relly, 2019.

. Maxim Lapan, “Deep Reinforcement Learning HandsOn: Apply modern RL methods, with

deep Q-networks, value iteration, policy gradients, TRPO, AlphaGo Zero and more”, Packt
Publishing, 2018.

Santanu Pattanaya K., “Pro Deep Learning with TensorFlow A Mathematical Approach to
Advanced Artificial Intelligence in Python”, APress, 2017.

Online Resources:

3 8

2.

NPTEL:
Deep Learning, By Prof. Prabir Kumar Biswas, IIT Kharagpur.

https://onlinecourses.nptel.ac.in/noc22_¢s22/preview

Coursera:
Deep Learning Specilization, By DeepLearning.Al

https://www.coursera.org/specializations /deep-learning#courses

16



Evaluation Scheme:
Theory:
Continuous Assessment (A):

Subject teacher will declare Teacher Assessment eriteria at the start of semester.
Continuous Assessment (B):

1. Two term tests of 10 marks each will be conducted during the semester.

2. Average of the marks scored in both the tests will be considered for final grading.
End Semester Examination (C):

1. Question paper based on the entire syllabus, summing up to 65 marks.

2. Total duration allotted for writing the paper is 3 hrs.

17



Deep Learning Laboratory (PECO7031L)

Practical Scheme Examination Scheme
Practical : 02 Hrs./week Teacher Assessment : 25 Marks
Credit : 01 End Sem Exam : 25 Marks

Total : 50 Marks

Course Objectives:
e To design Neural Network.
e To summarize the working of deep learning model.

e To analyze program for intermediate code generation.

CO | Course Outcomes il;z;ns [B)Los(::l:il;tion
CO1 | To create Deep Learning Models for real time applications. | L6 Create
CO2 | To Interpret working of deep learning models. L2 Understand
CO3 | To Apply Deep learning Models for real-world problems. L4 Analyze
CO4 | To develop real time application using deep learning models. | L6 Create

18




List of Laboratory Experiments

Suggested List of Experiments:

.. Building own Neural Network from secratch.
2. To implement EBPTA algorithm.
3. Understanding ANN using Tensor Flow.

4. Visnalizing Convolutional Neural Network using Tensor Flow with Keras Data.

o

. Object detection using RNN using Tensor Flow.
6. Students are supposed to complete any one mini project not limited to following list of projects.

e Sequence Prediction

e Object Detection

e Traffic Sign Classification

e Automatic Music Generation
e Music Genre Classification

e Text Summarizer

e Gender and Age Detection Using Voice
e Chatbot Using Deep Learning
e Neural Style Transfer

e Face Aging

e Driver Drowsiness Detection
e Language Translator

e Image Reconstruction

Any other practical covering the syllabus topics and subtopics can be conducted.

Evaluation Scheme:

Laboratory:

Continuous Assessment (TA):

Laboratory work will be based on PECOT7031T. The distribution of marks for term work shall be as

follows:

1. Performance in Experiments: 05 Marks

19



2. Journal Submission: 05 Marks
3. Viva-voce: 05 Marks
4. Subject Specific Lab Assignment/Case Study: 10 Marks

The final certification and acceptance of term work will be subject to satisfactory performance of
laboratory work and upon fulfilling minimum passing criteria in the term work.
End Semester Examination (ESE):

Oral/ Practical examination will be based on the entire syllabus including, the practicals performed

during laboratory sessions.




Blockchain Technology (PECO7032T)

Teaching Scheme Examination Scheme
Lectures : 03 Hrs./week Term Test : 10 Marks
Credits : 03 Teacher Assessment : 25 Marks

End Sem Exam : 65 Marks
Total Marks : 100 Marks

Prerequisite: Knowledge of Information Security & Network Fundamentals

Course Objectives:

e To understand emerging abstract models for Blockchain Technology and its relevance with
cryptography.

e To identify major research challenges and technical gaps existing between theory and practice
in erypto currency domain.

e To provide conceptual understanding of the function of Blockchain as a method of securing
distributed ledgers, how consensus on their contents is achieved, and the new applications that
they enable.

e To apply hyperledger Fabric and Etherum platform to implement the Block chain Application.

Bl Bl
CO | Course Outcomes ot g
Level Description
s Acquire basic knowledge of Blockchain technology and An-
o8k alyze various algorithms used in Blockchain. =2 Hedarsiong
CO2 | Discuss-cryptocurrency and various regulations. L2 Understand
Cco3 Examine. privacy and security issues and applications in L3 Apply
Blockchain.
Co4 Dfe51g11 various .?Lppllcatlons using Blockchain and Dis- 16 Cresito
tributed Foundation




Course Contents

SR e e e e e S R S B S S S e W |

Unit I Introduction and Basics of Distributed Computing 07 Hrs.
Need for Distributed Record Keeping, Modeling faults and adversaries Byzantine Generals prob-
lem, Consensus algorithms and their scalability problems, Why Nakamoto Came up with Blockchain
based cryptocurrency? Technologies Borrowed in Blockchain- hash pointers, consensus, byzantine
fanlt-tolerant distributed computing, digital cash. Atomic Broadcast, Consensus, Byzantine Models

of fault tolerance.

Unit 1I Basic Crypto primitives and Blockchain 1.0 07 Hrs.
Hash functions, Puzzle friendly Hash, Collison resistant hash, digital signatures, public key crypto,
verifiable random functions, Zero-knowledge systems. Bitcoin blockchain, the challenges. and solu-
tions, proof of work, Proof of stake, alternatives to Bitcoin consensus, Bitcoin scripting language and

their use.

Unit IIT Blockchain 2.0 07 Hrs.

Ethereum and Smart Contracts, The Turing Completeness of Smart Contract Languages and veri-
fication challenges, using smart contracts to enforce legal contracts, comparing Bitcoin scripting vs.

Ethereum Smart Contracts.

Unit IV Blockchain 3.0 07 Hrs.

Hyperledger fabric, the plug and play platform and mechanisms in permissioned blockchain. The

Linux Foundations Hyperledger Fabric and Microsoft Azures Blockchain as a Service.

Unit V Privacy, Security Issues in Blockchain 07 Hrs.
Pseudo-anonymity vs. anonymity, Zcash and Zk-SNARKS for anonymity preservation, attacks on
Blockchains such as Sybil attacks, selfish mining., 51% attacks advent of algorand. and Sharding

based consensus algorithms to prevent these attacks.

Unit VI Blockchain Applications and DiFi Foundations 07 Hrs.
Applications of Blockchain in Healthcare, Automotive, Government, Insurance, Media and Entertain-
ment. Distributed Ledger Technology: Governance and Regulations, Applications in Governance,
Global Perspectives, Case Study: - Estonian block chains transform paying, trading, and signing.
DiFi Foundations, Role of quantum computing in crypto ecosystem. a key il’lg%‘etliﬁﬂ‘?ﬁﬁ istributed

Finance. /R



Text Books:

1. Josh Thompson, “Blockchain: The Blockchain for Beginnings, Guild to Blockchain Technology

and Blockchain Programming”, Create Space Independent Publishing Platform, 2017.

2. S. Shukla, M. Dhawan, S. Sharma, S. Venkatesan, “Blockchain Technology: Cryptocurrency

and Applications”, Oxford University Press, 2019.

Reference Books:

1. Dr. Gavin Wood, “ETHEREUM: A Secure Decentralized Transaction Ledger”, Yellow paper,
2014.

2. Antony Lewis, “Basics of Bitcoins and Blockchain”, Mango Publishing, 2018.
Web Resources:

1. Centre of Excellence, IIT Bombay (https://isrdc.iitb.ac.in/blockchain/coe/areas.html, portal
accessed on 15.11.2021).

2. Course Link by IIT Kanpur (https://www.cse.iitk.ac.in/pages/CS731.html, portal accessed on
15.11.2021)

3. Course Link by Coursera (https://www.coursera.org/learn/decentralized-finance-infrastructure-

duke, portal accessed on 10.11.2021).

4. Course Link by Coursera (Bitcoin and Cryptocurrency Technologies — Coursera, portal ac-
cessed on 09.11.2021).

Evaluation Scheme:

Theory:

Continuous Assessment (A):

Subject teacher will declare Teacher Assessment criteria at the start of semester.

Continuous Assessment (B):
1. Two term tests of 10 marks each will be conducted during the semester.
2. Average of the marks scored in both the tests will be considered for final grading.
End Semester Examination (C):
1. Question paper based on the entire syllabus, summing up to 65 marks.

2. Total duration allotted for writing the paper is 3 hrs.
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Blockchain Technology Laboratory
(PECOT032L)

Practical Scheme Examination Scheme
Practical : 02 Hrs./week Teacher Assessment : 25 Marks
Credit : 01 End Sem Exam : 25 Marks

Total : 50 Marks

Course Objectives:

e Understand Block chain fundamentals and creating basic blocks.
e Develop Block chain applications in a structured manner.

e Develop conceptual understanding of how block chain technology can be used to innovate and
improve business processes.

e Evaluate and analyse Block chain systems.

cO Course Outcomes Elaons BlOOH:lS A
Level Description

CO1 | Understand basic Knowledge of Blockchain Technology. L2 Understand

CO2 | Develop Proficiency in Blockchain Development. L2 Understand

CO3 | Design and Implement Blockchain Applications. L6 Create

CO4 | Evaluation and Analysis of Blockchain Systems. L5 Evaluate




List of Laboratory Experiments
e e b= = T e D e S e ——— = L S e

Suggested Mini Projects:

Students are supposed to complete any one mini project not limited to the following list of projects.

1. Design and Implement Trusted Crowdfunding Platform Using a Smart Contract. A smart
contract helps to block the funds within blockchain until the project or startup founder makes

progress in the project.

2. Implement a system that collects location data from many interconnected systems and delivers

exact location details to the customenrs.

3. Implement blockchain applications where both riders and drivers can get connected directly to

provide safe and reliable transportation.

4. Design and Implement Fake Product Identification System, by embedded a 2D barcode on the

product which is tied to a blockchain system.

. Design and Implement Electronic voting-systems where a blockchain-based system can ensure

en

transparent and publicly verifiable elections in the country. Voting can be done using a mobile

application that is attached to a blockchain system.

6. Design and Implement Transparent and Genuine Charity Application. The blockchain system
can bring transparency to online charity trusts. Contributors can see the journey of the donation

in realtime and confirm if it is reaching the deserving hands or not.

7. Design and Implement a Decentralized Web Hosting System. The way web hosting works
today is by hosting all the web content including textual content, code and media content on
a centralized location which can then be accessed over the world wide web. With blockechain,
you can split website content into granules and distribute it all over the internet and then link

them together using a blockchain registry.

8. Design and Implement Disk Space Renting System. The idea is to allow everybody on the planet
to rent out their unused disk space which can be attached to a blockchain registry to create a

massive worldwide cloud.

9. Design and Implement Loyalty Points Exchange System. With blockchain, you can implement

a project that allows consumers to combine and transparently trade loyalty rewards.

10. Design and Implement Food Trackback System. Using blockehain teclmulcqu.-ugy(g},.‘;f an imple-
- L

. ; Y ez "
ment a system that can help consumers trace back the jowrney of fresh produee 0,1;#11&%@\&) its
|
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source.




Evaluation Scheme:

Laboratory:

Continuous Assessment (TA):

Laboratory work will be based on PECO7032T. The distribution of marks for term work shall be as

follows:

1. Performance in Experiments: 05 Marks

(V)

. Journal Submission: 05 Marks
3. Viva-voce: 05 Marks
4. Subject Specific Lab Assignment/Case Study: 10 Marks

The final certification and acceptance of term work will be subject to satisfactory performance of
laboratory work and upon fulfilling minimum passing criteria in the term work.

End Semester Examination (ESE):

Oral/ Practical examination will be based on the entire syllabus including, the practicals performed

during laboratory sessions.




Predictive Modelling (PECO7033T)

Teaching Scheme Examination Scheme
Lectures : 03 Hrs./week Term Test : 10 Marks
Credits : 03 Teacher Assessment : 25 Marks

End Sem Exam : 65 Marks
Total Marks : 100 Marks

Prerequisite: Machine Learning and Statistics.

Course Objectives:
e To Understand, how to develop models to predict categorical and continuous outcomes.
e To understand how to combine two or more models for improve prediction.
e To use best model after evaluation.

e To use the predictive analytics to aid decision making, and model implementation.

CO | Course Outcomes oo Bloon}s g
Level Description

Co1 Unflerstanc.l the process of formulating business objectives, L2 Tadsatsad
data selection/collection.

CO2 | Build predictive model for various business application. L6 Create

CO3 | Compare the underlying predictive modelling techniques. L5 Evaluate

COd Ap}:)]?r statistical analysis to wide range of problems such as L3 Anvly
decision tree.

COo5 E;; Predictive Modelling with Neural Networks and Regres- 13 ity




Course Contents

#

Unit I 04 Hrs.
Introduction: Identifying the business problem, Designing the model, Preparing the data, Selecting

features, How to choose a model, Interpreting the output, Sharing the output.

Unit 11 08 Hrs.
Working with Data

Understanding and Preparing the Data. Retrieving data from different sources, Visualizing the data
and finding the relationship among the data variables, Handling the missing data, Applying distribu-
tions and summary statistics. Applying Segmentation, Sampling, Outlier analysis, Aggregating the

data.

Unit III 08 Hrs.
Developing and Using Models
Model selection for data, Model development, Model evaluation and validation, comparing and com-

bining models, Deploying Model, Assessing Model Performance, Updating a model.

Unit IV 04 Hrs.
Building Decision Tree model to predict Response and Risk
Overview of Decision tree and development of decision tree in SAS, cultivating decision trees, opti-

mizing the complexity of decision trees, understanding additional diagnostic tools.

Unit V 10 Hrs.
Predictive Modeling with Neural Networks and Regression

Introduction to neural network models, Neural Network model to predict loss frequency in Auto In-
surance, Comparison of alternative built in architectures of the Neural Network node.

Regression: Regression using exploratory data analysis. producing correlations, understanding the
concepts of multiple regression, building and interpreting models, describing all regression techniques,
exploring stepwise selection techniques, Logistic regression for predictive response to a mail Cam-

paign, Regression for a continuous target.

Unit VI wslivte 57508 Hrs.

Comparing and combination of different Models
Introduction, Models for Binary targets, Models for Ordinal Targets, Comwr 5

dents risk models, Boosting and combining predictive modellings, comps 'i% ‘Bl

! “
by DMNeural, AutoNeural and Dmine Regression. o"amous
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Text Books:
1. Kevin P Murphy, “Machine Learning, A probabilistic perspective”, IGHT Press, Aug 2012.
2. “Applied Analytics Using SAS Enterprise Miner”.

3. “Predictive & Advanced Analytics”, IBM ICE Publication.

Reference Books:

1. “Predictive Modeling with SAS Enterprise Miner: Practical Solutions for Business Applica-

tions”, 24 Edition.

2. “Predictive Modeling Applications in Actuarial Science: Volume 2, Case Studies in Insurance”
(International Series on Actuarial Science) by Edward W. Frees (Editor), Glenn Meyers (Editor),
Richard A. Derrig (Editor), By Cambridge press.

3. “Predictive Modeling with Logistic Regression using SAS™.

4. “Regression Modeling Fundamentals.”

Web Resources:
1. Course offered by Coursera, “Predictive Modeling with Logistic Regression using SAS”.

2. Course offered by Coursera, “Regression Modeling Fundamentals”.

Evaluation Scheme:
Theory:
Continuous Assessment (A):

Subject teacher will declare Teacher Assessment criteria at the start of semester.

Continuous Assessment (B):
1. Two term tests of 10 marks each will be conducted during the semester.
2. Average of the marks scored in both the tests will be considered for final grading.
End Semester Examination (C):
1. Question paper based on the entire syllabus, summing up to 65 mark:

2. Total duration allotted for writing the paper is 3 hrs.
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Predictive Modelling Laboratory
(PECOT7033L)

Practical Scheme Examination Scheme
Practical : 02 Hrs./week Teacher Assessment : 25 Marks
Credit : 01 End Sem Exam ; 25 Marks

Total : 50 Marks

Course Objectives:

e To explore and pre-process data, handle missing values, identify relevant variables. and transform
data as needed for predictive modelling.

e To apply time series algorithms for analysis of financial market

e To learn how to use predictive modelling using regression and neural network.

Blooms| Blooms
Level Description

CcO Course Outcomes

CO1l | To Analyze relationship between attributes. L4 Analyze

CO?2 To apply statistical distributions and outlier analysis on

given dataset. L3 Apply

CO3 | To Build predictive model using regression. L4 Analyze
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List of Laboratory Experiments
“

Suggested List of Experiments:

1. Case Study: Identify types of data, Data cleansing and interpreting the data from data visual-

ization.

)

Relationship between attributes: Covariance. Correlation Coefficient. Chi Square. Measure of
Distribution (Skewness and Kurtosis), Box and Whisker Plot (Box Plot and its parts. Using

Box Plots to compare distribution) and other statistical graphs.
3. Applying statistical distributions and outlier analysis on data to summarize the data.

4. Applications of Time Series in financial markets to find Moving Averages, Trend, Cyclical and

Seasonal analysis.
5. Case study to demonstrate and build a Decision tree.
6. Demonstration of Predictive Modelling using Regression.
7. Demonstration of Predictive modelling using Neural Network.
8. Mini Project.

Any other practical covering the syllabus topics and subtopics can be conducted.

Evaluation Scheme:
Laboratory:
Continuous Assessment (TA):

Laboratory work will be based on PECO7033T. The distribution of marks for term work shall be as

follows:

1. Performance in Experiments: 05 Marks
2. Journal Submission: 05 Marks
3. Viva-voce: 05 Marks

4. Subject Specific Lab Assignment/Case Study: 10 Marks

:.:-:_:'.!'u"_fm
The final certification and acceptance of term work will be subject to satisfactory péﬁbn}]@qg of @\
laboratory work and upon fulfilling minimum passing criteria in the term work. j
End Semester Examination (ESE):

<
-
X

Oral/ Practical examination will be based on the entire syllabus including, the practicals ‘pe?r Fn

during laboratory sessions.

31



Product Life Cycle Management
(OECOT7041T)

Teaching Scheme Examination Scheme
Lectures : 03 Hrs./week Term Test : 10 Marks
Credits : 03 Teacher Assessment : 25 Marks

End Sem Exam : 65 Marks
Total Marks : 100 Marks

Prerequisite: Knowledge of basic concepts of Management

Course Objectives:
e To recognize the need, benefits and components of product life cycle management.
e To introduce product data management & strategies.

e To give insights into new product development program and guidelines for designing and devel-
oping a product.

e To familiarize the students with virtual product development.

CO | Course Outcomes Bloon:ns -
Level Description
Understand phases of PLM, PLM strategies and methodol-
1 ’ 3

s ogy for PLM feasibility study and PDM implementation. k2 Urastsng

CO2 Apply xfarious approaches and techniques for designing and L3 Apsiy
developing products.
Apply product engineering guidelines / thumb rules in de-

CO3 | signing products for moulding, machining, sheet metal work- | L3 Apply
ing etc.
Understand applying virtual product development tools for

CO4 e
components, machining and manufacturing plant. W Undesstand
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Course Contents
h

Unit-1 10 Hrs.
Introduction to Product Lifecycle Management (PLM): Product Lifecycle Management (PLM),
Need for PLM, Product Lifecycle Phases, Opportunities of Globalization, Pre-PLM Environment,
PLM Paradigm. Timportance & Benefits of PLM. Widespread Tmpact of PLM, Focus and Application.,
A PLM Project, Starting the PLM Initiative, PLM Applications.

PLM Strategies: Industrial strategies, Strategy elements. its identification, selection and imple-

mentation, Developing PLM Vision and PLM Strategy, Change management for PLM.

Unit-11 08 Hrs.
Product Design: Product Design and Development Process, Engineering Design, Organization and
Decomposition in Product Design, Typologies of Design Process Models, Reference Model, Product
Design in the Context of the Product Development Process, Relation with the Development Process
Planning Phase, Relation with the Post design Planning Phase, Methodological Evolution in Prod-
uct Design, Concurrent Engineering, Characteristic Features of Concurrent Engineering, Concurrent
Engineering and Life Cycle Approach, New Product Development (NPD) and Strategies, Product
Configuration and Variant Management, The Design for X System. Objective Properties and Design

for X Tools, Choice of Design for X Tools and Their Use in the Design Process.

Unit-III 08 Hrs.
Product Data Management (PDM): Product and Product Data, PDM systems and importance,
Components of PDM, Reason for implementing a PDM system, financial justification of PDM, bar-
riers to PDM implementation.

Virtual Product Development Tools: For components, machines, and manufacturing plants, 3D
CAD systems and realistic rendering techniques, Digital mock-up, Model building, Model analysis,

Modelling and simulations in Product Design, Examples/Case studies.

Unit-1V 08 Hrs.
Integration of Environmental Aspects in Product Design: Sustainable Development Design
for Environment, Need for Life Cycle Environmental Strategies, Useful Life Extension Strategies,
End-of-Life Strategies, Introduction of Environmental Strategies into the Design Process, Life Cycle

Environmental Strategies and Considerations for Product Design.

Unit-V s " 08.Hrs.
ot 3 : ¥ .\-."f-'r'

Life Cycle Assessment and Life Cycle Cost Analysis: Properties, anﬁ&rﬂex@;}iﬁf Lif¢ Cycle

Assessment, Phases of LCA in ISO Standards. Fields of Application and Llll)ﬁ%ﬁ

ife Cycle
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Assessment, Cost Analysis and the Life Cycle Approach, General Framework for LCCA, Evolution of
Models for Product Life Cycle Cost Analysis.

Text Books:

1. John Stark, “Product Lifecycle Management: Paradigm for 21%* Century Product Realization”,

Springer-Verlag, 2004.

2. Guido La Rosa, Antonino Risitano, Taylor & Francis, “Product Design for the environment-A

life eyele approach”, Fabio Giudice, 2006.
Reference Books:

1. Saaksvuori Antti, Immonen Anselmie, “Product Life Cycle Management”, Springer, Dreamtech,

2009.

2. Michael Grieve, “Product Lifecycle Management: Driving the next generation of lean thinking”,

Tata McGraw Hill, 2006. i

3. Francois Villeneuve, Luc Mathieu, Max Giordano, “Product Life-Cycle Management: Geomet-

ric Variations”, Wiley, 2010.

Evaluation Scheme:
Theory:
Continuous Assessment (A):

Subject teacher will declare Teacher Assessment criteria at the start of semester.
Continuous Assessment (B):

1. Two term tests of 10 marks each will be conducted during the semester.

2. Average of the marks scored in both the tests will be considered for final grading.
End Semester Examination (C):

1. Question paper based on the entire syllabus, summing up to 65 marks.

2. Total duration allotted for writing the paper is 3 hrs.
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