
Walchand College of Engineering, Sangli 

(Government Aided Autonomous Institute) 

AY 2026-27 

Course Information 

Programme B.Tech. (Information Technology) 

Class, Semester Final Year B. Tech., Sem I 

Course Code     7IT411 

Course Name Professional Elective – 2: Mobile Ad-hoc & Sensor Network 

Desired Requisites: Computer Networks, Wireless Network 

 

Teaching Scheme Examination Scheme (Marks) 

Lecture 3 

Hrs/week 
ISE MSE ESE Total 

Tutorial - 20 30 50 100 

 - Credits: 3 
 

Course Objectives 

1 To discuss different wireless technologies. 

2 To introduce various protocols used in Adhoc and Sensor Networks. 

3 To design scenario of sensor network 

Course Outcomes (CO) with Bloom’s Taxonomy Level 

At the end of the course, the students will be able to, 

CO 

Course Outcome Statement/s 

Bloom’s 

Taxonomy 

Level 

Bloom’s 

Taxonomy 

Description 

CO1 Illustrate different wireless network issues through ad-hoc 

concepts. 

III Applying 

CO2 Integrate MAC and network layer protocols for mobile ad- 

hoc and sensor networks 

IV Analyzing 

CO3 Discuss challenges in deploying wireless sensor network in 

real life applications 

IV Analyzing 

CO4 Recommend different protocol of Mobile Adhoc and Sensor 

Networks(MANs) 

V Evaluating 

 

Module Module Contents Hours 

 

I 
Introduction Mobile Adhoc Networks(MANETs): 

Introduction: Wireless Ad Hoc Networks, Self-organizing Behaviour of Wireless Ad 

Hoc Networks Cooperation in Mobile Ad Hoc Networks, MAC Protocols in MANETs 

 

6 

II Routing in MANETs: 

Routing in MANETs, Multicasting in MANETs, Mobility Models for 

MANETs, Transport Protocols for MANETs 

7 

 

III 
Wireless Sensor Networks: 

Opportunistic Mobile Networks, UAV Networks, Introduction: Wireless 

Sensor Networks 

 

6 

 

IV 
Wireless Sensor Network Management: 

WSN Coverage & Placement, Topology Management in Wireless Sensor Network Mobile 

Wireless Sensor Networks, Medium Access Control in Wireless Networks 

 

7 



V Routing in WSN: 

Routing in Wireless Sensor Networks, Congestion and Flow Control 

7 

 

VI 
Challenges in 5G: 

Underwater Sensor Networks, Underwater Sensor Networks, Security of 

Wireless Sensor Networks, Hardware Design of Sensor Node, Real Life Deployment of 

WSN 

 

6 

 

Text Books 

1 Pawan Singh, Sudesh Kumar, Sachin Kumar Gupta, Abhay Kumar Rai, Abdu Saif, “Wireless 

Ad-hoc and Sensor Networks: Architecture, Protocols, and Applications”, CRC Press, 1st Edition, 

2024. 

2 Dr. Suhas S. Khot, Prof. Rahimraja G. Shaikh, “Introduction to Wireless Sensor Networks”, 

OrangeBooks Publication, 1st Edition, 2024. 
 

References 

1 KazemSoharby, Daniel Minoli,, TaiebZnati,“Wireless Sensor Networks, Technology, 

Protocols and applications”,Wiley,1
st
 edition, 2007 

 C.K. Toh,“Ad hoc Mobile Wireless Networks Protocols and Systems”, Pearson Education, 1
st
 

Edition, 2002 
 

Useful Links 

1 https://www.youtube.com/playlist?list=PLeIwGZPgtiz7TpzJA98I698r4n_ziP6A8 

CO-PO Mapping 

 Programme Outcomes (PO) PSO 

 1 2 3 4 5 6 7 8 9 10 11 1 2 

CO1 3 2   1     1  2  

CO2 3 3 2   2  1 2   2  

CO3 2  2 1   1   2   2 

CO4 2 3 3 2 2 2 - 2 1 3 2  1 

The strength of mapping is to be written as 1: Low, 2: Medium, 3: High 

Each CO of the course must map to at least one PO. 

Assessment 

The assessment is based on MSE, ISE and ESE. MSE 

shall be typically on modules 1 to 3. 

ISE shall be taken throughout the semester in the form of teacher’s assessment. Mode of assessment can be 

field visit, assignments etc. and is expected to map at least one higher order PO. 

ESE shall be on all modules with around 40% weightage on modules 1 to 3 and 60% weightage on 

modules 4 to 6. 

For passing a theory course, Min. 40% marks in (MSE+ISE+ESE) are needed and Min. 40% marks in 

ESE are needed. (ESE shall be a separate head of passing) 

 

 

 

 

 

 

 

 

https://www.youtube.com/playlist?list=PLeIwGZPgtiz7TpzJA98I698r4n_ziP6A8


Walchand College of Engineering, Sangli 
(Government Aided Autonomous Institute) 

AY 2026-27 

Course Information 

Programme B.Tech. (Information Technology) 

Class, Semester Final Year B. Tech., 

Course Code 7IT412 

Course Name  Professional Elective 2: Business Intelligence 

Desired Requisites:  

 

Teaching Scheme Examination Scheme (Marks) 

Lecture  3  Hrs/week MSE ISE ESE Total 

Tutorial - 30 20 50 100 

  Credits: 3 

 

Course Objectives 

1 To familiarize students with the ETL and data processing techniques. 

2 To make students aware to the basic issues in business & data modelling techniques for business. 

3 To compare various BI architectures and systems. 

Course Outcomes (CO) with Bloom’s Taxonomy Level 

At the end of the course, the students will be able to, 

CO Course Outcome Statement/s 

Bloom’s 

Taxonomy 

Level 

Bloom’s 

Taxonomy 

Description 

CO1 Perceive the knowledge and skills for working as a business 
intelligence developer. 

II Understanding 

CO2 Distinguish business tools and techniques to create visualizations 
and dashboards. 

IV Analyzing 

CO3 Design a BI application  VI Creating 

CO4 Plan and modify reporting, scorecard and enterprise dashboard VI Creating 

 

Module Module Contents Hours 

I 

Introduction to Business Intelligence 
Introduction to digital data and its types – structured, semi-structured and 
unstructured, Introduction to OLTP and OLAP (MOLAP, ROLAP, HOLAP) 

6 

II 

BI Definitions & Concepts, BI Framework, Data Warehousing concepts and its 
role in BI, BI Infrastructure Components – BI Process, BI Technology, BI Roles 
& Responsibilities, Business Applications of BI, BI best practices 

7 

III 

Data Integration  
Concepts of data integration needs and advantages of using data integration, 
introduction to common data integration approaches, Meta data –types and 
sources. 

6 

IV 

Data Processing 
Introduction to data quality, data profiling concepts and applications, 
introduction to ETL (Extract-Transform-Loading) using Open Source Software. 

6 



V 

Data and Dimension Modelling 
Introduction, ER Modelling, multidimensional data modelling, concepts of 
dimensional, facts, cubes, attribute, hierarchies, star and snowflake schema, 
Introduction to business metrics and KPLs, creating OLAP using Application 
Software. 

7 

VI 

Basic of Enterprise Reporting 
A typical enterprise, Malcolm Baldrige – quality performance framework, 
balanced scorecard, enterprise dashboard, balanced scorecard vs. enterprise 
dashboard, enterprise reporting using software tools, best practices in the 
design of enterprise dashboards. 

7 

 

Textbooks 

1 R.N. Prasad and Seema Acharya, “Fundamentals of Business Analytics” Wiley Publication, 2011 

 

References 

1 
Raiph Kimball and Ross, “The Data Warehouse Lifecycle Toolkit” Wiley Publication, 2ndedition, 
2011 

2 Anahory and Murray, “Data Warehousing in the Real World”  Pearson Education, 1997 

 

Useful Links 

1 https://onlinecourses.nptel.ac.in/noc24_cs65/preview 

2 https://www.gartner.com/en/digital-markets/insights/what-is-customer-lifetime-value 

3  

 

CO-PO Mapping 

 Programme Outcomes (PO) PSO 

 1 2 3 4 5 6 7 8 9 10 11 12 1 2 

CO1  2  2  3  3   2   2 

CO2  2 2  2   2    2  2 

CO3     2 3   3  3   3 

CO4        3  2 3  1 2 

The strength of mapping is to be written as 1: Low, 2: Medium, 3: High 

Each CO of the course must map to at least one PO. 

 

Assessment  

The assessment is based on MSE, ISE and ESE.  

MSE shall be typically on modules 1 to 3. 

ISE shall be taken throughout the semester in the form of teacher’s assessment. Mode of assessment can 

be field visit, assignments etc. and is expected to map at least one higher order PO. 

ESE shall be on all modules with around 40% weightage on modules 1 to 3 and 60% weightage on 

modules 4 to 6.  

For passing a theory course, Min. 40% marks in (MSE+ISE+ESE) are needed and Min. 40% marks in 

ESE are needed. (ESE shall be a separate head of passing)  

 

 

 

 

 

https://www.gartner.com/en/digital-%20markets/insights/what-is-customer-lifetime-%20value


Walchand College of Engineering, Sangli 
(Government Aided Autonomous Institute) 

AY 2026-27 

Course Information 

Programme B.Tech. (Information Technology) 

Class, Semester Final Year B. Tech., Sem I 

Course Code   7IT413 

Course Name PE-3 Natural Language Processing 

Desired Requisites: Linear Algebra, Probability, Programming Skills, Machine Learning 

Basics 

 

Teaching Scheme Examination Scheme (Marks) 

Lecture 3 Hrs/week ISE MSE ESE Total 

Tutorial - 20 30 50 100 

  Credits: 3 

 

Course Objectives 

1 Provide foundational knowledge of Natural Language Processing, including linguistic concepts. 

2 Enable students to understand and apply text preprocessing techniques, language modeling, and 

statistical methods used in NLP. 

3 Introduce vector space models and feature representation techniques 

4 Teach students to apply machine learning algorithms for solving NLP tasks and deep learning 

approaches in NLP 

Course Outcomes (CO) with Bloom’s Taxonomy Level 

At the end of the course, the students will be able to, 

CO Course Outcome Statement/s Bloom’s 

Taxonomy 

Level 

Bloom’s 

Taxonomy 

Description 

CO1 Understand and explain fundamental concepts of Natural Language 

Processing, including linguistic structures, text preprocessing, and 

language models. 

II Understand 

CO2 Describe and analyze text processing techniques, language models, 

and syntactic parsing methods used in NLP. 

II, IV Understand, 

Analyze 

CO3 Apply text representation techniques and machine learning 

approaches for analyzing NLP tasks such as text classification and 

sentiment analysis 

III Apply 

CO4 Analyze modern NLP approaches, including deep learning models and 

transformer-based architectures, for various applications such 

as machine translation, chatbots, and sentiment analysis. 

IV Analyze 

 

Module Module Contents Hours 

 

I 
Introduction to Natural Language Processing 

Applications of NLP (Machine Translation, Chatbots, Sentiment Analysis, 

Question Answering), Challenges in NLP, NLP Pipeline, Components of NLP 

systems, Levels of language analysis, Overview of NLP tools and libraries 

(NLTK, SpaCy) 

 

7 



 

II 
Text Processing and Language Modeling 

Text preprocessing techniques, Tokenization, Stop word removal, Stemming and 

Lemmatization, Regular expressions for text processing, N-grams, Language 

models, Probability basics in NLP, Smoothing techniques (Laplace 

smoothing) 

 

7 

 

III 
Syntax and Parsing 

Context Free Grammar (CFG), Constituency Parsing, Dependency Parsing, 

Parsing algorithms, Probabilistic Context Free Grammar (PCFG), Chunking and 

shallow parsing, Word Sense Disambiguation 

 

6 

IV Text Representation and Vector Models 

Bag of Words Model, Vector Space Model, TF-IDF representation, Word 

embeddings, Word2Vec, GloVe, Text similarity measures, Cosine similarity 

6 

 

V 
Machine Learning Techniques for NLP 

Text classification, Naïve Bayes classifier, Logistic Regression, Support Vector 

Machines (SVM), Sentiment analysis, Topic modeling, Latent Dirichlet 

Allocation (LDA), Evaluation metrics (Precision, Recall, F1-Score) 

 

7 

 

 

VI 

Deep Learning and Advanced NLP 

Neural networks for NLP, Recurrent Neural Networks (RNN), Long Short Term 

Memory (LSTM), Attention mechanism, Transformer architecture, Pre-trained 

language models (BERT, GPT) 

Applications: Chatbots, Question Answering, Machine Translation, Ethical issues 

in NLP and AI 

 

 

6 

 

Textbooks 

1 Daniel Jurafsky, James H. Martin, “Speech and Language Processing, An Introduction to 

Natural Language Processing, Computational Linguistics, and Speech Recognition”, Pearson 

Education, 2023. 

2 Tanveer Siddiqui, U.S. Tiwary, “Natural Language Processing and Information Retrieval”, 

Oxford University Press, 2012 

3 Bharati Akshar, Chaitanya Vineet, Sangal Rajeev,”Natural Language Processing: A Paninian 

Perspective”, PHI Learning, 2023. 
 

References 

1 Steven Bird, Ewan Klein, Edward Loper, “Natural Language Processing with Python – Analyzing 

Text with the Natural Language Toolkit” (O’Reilly 2009, website 2018) 

2  

 

Useful Links 

1 https://nptel.ac.in/courses/106105158 

2 https://nptel.ac.in/courses/106101007 

3 https://www.analyticsvidhya.com/courses/Intro-to-NLP/ 

CO-PO Mapping 

 Programme Outcomes (PO) PSO 

 1 2 3 4 5 6 7 8 9 10 11 12 1 2 

CO1 3 2   1       2 2 2 

CO2 3 3  2 1       2 2 2 

CO3 3 3 2 2 3       2 3 3 

CO4 2 3 2 3 2 1  1    3 2 3 

The strength of mapping is to be written as 1: Low, 2: Medium, 3: High 

Each CO of the course must map to at least one PO. 

https://nptel.ac.in/courses/106105158
https://nptel.ac.in/courses/106101007
https://www.analyticsvidhya.com/courses/Intro-to-NLP/


Assessment 

The assessment is based on MSE, ISE and ESE. MSE 

shall be typically on modules 1 to 3. 

ISE shall be taken throughout the semester in the form of teacher’s assessment. Mode of assessment can be 

field visit, assignments etc. and is expected to map at least one higher order PO. 

ESE shall be on all modules with around 40% weightage on modules 1 to 3 and 60% weightage on modules 4 

to 6. 

For passing a theory course, Min. 40% marks in (MSE+ISE+ESE) are needed and Min. 40% marks in 

ESE are needed. (ESE shall be a separate head of passing) 



Walchand College of Engineering, Sangli 

(Government Aided Autonomous Institute) 

AY 2026-27 

Course Information 

Programme B.Tech. (Information Technology) 

Class, Semester Final Year B. Tech., Sem I 

Course Code   7IT414 

Course Name Professional Elective – 3: Software Reliability and Fault Detection 

Desired Requisites: Software Engineering 
 

Teaching Scheme Examination Scheme (Marks) 

Lecture 3 Hrs/week ISE MSE ESE Total 

Tutorial - 20 20 50 100 

Practical -  

Interaction - Credits: 3 
 

Course Objectives 

1 To introduce fundamentals of virtualization 

2 To impart various types of virtualization 

3 To acquaint the significance of virtualization in data center 

Course Outcomes (CO) with Bloom’s Taxonomy Level 

At the end of the course, the students will be able to, 

CO1 Grasp scientific concepts of Software Reliability Understanding 

CO2 Apply Software Reliability Growth Models in Software Development Applying 

CO3 Resolve the Software system fault tolerance Analyzing 

CO4 Evaluate software system for fault tolerance Evaluating 
 

Module Module Contents Hours 

I Basic of Software Testing: Software Testing, Testing types, Flow graph, 

Cyclomatic complexity, Graph Matrices, Debugging & Test Case Strategies 

7 

II Software Quality: 

Software Quality Assurance, Software Reuse, Documentation Requirements, 

Standards, Software Configuration Management, Version Control, Baselines 

7 

 

III 
Software Reliability: 

Software Reliability, Software Reliability Issues, Statistical Testing and Software 

Quality Management, ISO 9000, Case Tools, Characteristics of 

Case Tools 

 

7 

IV User Interface and Design: 

Concept of user Interface and Design, Types of user Interface, Component Based 

GUI Development 

7 

 

V 
Software Fault Detection: 

Basic terminology of Fault tolerant, Fault detection using fault tree, Fault tolerant 

in SRE, Techniques for Fault tolerant: Recovery blocks, N- version 

programming 

 

5 

VI Software Fault Analysis: 

Fault tree modeling, Fault tree analysis, Analysis of fault tolerant software system, 

Quantitative analysis of fault tolerant system 

 

6 

 

Text Books 

1 Mall, Rajib, “Fundamentals of Software Engineering”, PHI Learning Pvt. Ltd., 6th Edition, 2024. 

2 Sommerville, Ian, “Software Engineering”, Pearson Education, 10th Edition, 2016 
 

References 

1 Jalote Pankaj, “An Integrated Approach to Software Engineering”, Narosa Publication, 3rd 

Edition, 2010. 

2 Lyu, “Software Reliability Engineering”, IEEE Computer Society Press, 1st Edition, 1996 



 

Useful Links 

1 https://nptel.ac.in/courses/106105182 

CO-PO Mapping 
 Programme Outcomes (PO) PSO 
 1 2 3 4 5 6 7 8 9 10 11 1 2 

CO1 1 3       2   2  

CO2 2  1  3   2      

CO3 2    2     2   1 

CO4 3 3 2     1   1 2  

The strength of mapping is to be written as 1,2,3; Where, 1:Low, 2:Medium, 3:High 

Each CO of the course must map to at least one PO. 

Assessment 

The assessment is based on MSE, ISE and ESE. MSE 

shall be typically on modules 1 to 3. 

ISE shall be taken throughout the semester in the form of teacher’s assessment. Mode of assessment can be 

field visit, assignments etc. and is expected to map at least one higher order PO. 

ESE shall be on all modules with around 40% weightage on modules 1 to 3 and 60% weightage on modules 

4 to 6. 

For passing a theory course, Min. 40% marks in (MSE+ISE+ESE) are needed and Min. 40% marks in ESE 

are needed. (ESE shall be a separate head of passing) 

https://nptel.ac.in/courses/106105182


Walchand College of Engineering, Sangli 

(Government Aided Autonomous Institute) 

AY 2026-27 

Course Information 

Programme B.Tech. (Information Technology) 

Class, Semester Final Year B. Tech., Sem I 

Course Code Research Methodology  

Course Name  7RM406 

Desired Requisites: Basics of Mathematics 

 

Teaching Scheme Examination Scheme (Marks) 

Lecture  2  Hrs/week ISE MSE ESE Total 

Tutorial - 20 30 50 100 

  Credits:2 

 

Course Objectives 

1 To prepare students for undergoing research, identify and formulate the research problems. 

2 To develop students skills for proper literature review and identify the research gaps. 

3 
To equip students with the research methodologies and statistical techniques to interpret various types of 

data using basic statistical techniques and software tools. . 

4 
To inform students with the process of Intellectual Property Rights (IPR), including research publication, 

patents, licensing, and technology transfer. 

Course Outcomes (CO) with Bloom’s Taxonomy Level 

At the end of the course, the students will be able to, 

CO Course Outcome Statement/s 

Bloom’s 

Taxonomy 

Level 

Bloom’s 

Taxonomy 

Description 

CO1 
Describe and demonstrate a research solution in IT domain using 

appropriate research process, literature and research methodology. 
II, III 

Understanding, 

Applying 

CO2 
Apply suitable research methods for effective literature reviews to 

evaluate research sources and identify gaps for further investigation. 
III Applying 

CO3 
Analyse and interpret data using statistical and analytical techniques 

and effectively visualize it using case studies. 
IV Analysing 

CO4 
Conduct data-driven research, interpret results and effectively 

present research findings. 
VI Creating 

 

Module Module Contents Hours 

I 

Introduction to Research: Defining Research & its purpose, different types of research, 

Research objectives, Principles of ethical research, confidentiality, and data integrity, 

Techniques for identifying research questions, 12-step research process including 

identifying problems, reviewing literature, defining research problems, Objectives, 

research questions and formulating hypotheses.  

5 

II 

Literature Review:   
Methods for locating and accessing research articles, books, and other scholarly 

resources. Analysis of Literature- Evaluating the validity, reliability, and relevance of 

sources. Synthesizing Literature-  Find  research gaps from the literature 

4 

III 

Research Methods: 

Pilot Studies - Conducting small-scale studies to test the research design and identify 

potential problems. Experimental Skills- Building and validating theoretical models. 

Design of experiments (DOE), modelling, simulation, and validation.  

4 



IV 

Statistical Techniques: 

Descriptive statistics (mean, median, SD) and inferential statistics. Numerical and Statistical 

methods in engineering research.  Hypothesis and its testing by different techniques: T-

Test, Z-test, Chi-square, Uni and Multivariate Analysis: ANOVA, Regression Analysis. 

5 

V 

Data analysis: 

Data Collection- Observation, questionnaire surveys, interviews, and data types. 

Sampling- Techniques, Exploratory Data Analysis (EDA), 

IT-Oriented Case Studies using various Data Analysis Tools (Excel/SPSS/ MATLAB/ 

Python) : Cyber security Log Analysis, Smart Campus Analytics, E-Commerce 

Customer Analytics etc.. 

5 

VI 

Research Practices and IPR: 

Basics of paper/report/seminar presentation, and publishing paper/article/poster in 

Scopus/SCI/Web of science indexed journal or conference.  

IPR- Procedure for obtaining patents, including filing, examination, and grant process 

under the Patent Cooperation Treaty (PCT). Licensing and transfer of technology. Scope 

of patent rights, licensing of patents, and transfer of technology for commercialization in 

the field of Information technology. 

3 

 

Textbooks 

1 Kothari C. R, “Research Methodology”, 5
th
  Edition, New Age International, 2023 

2 
Melville Stuart and Goddard Wayne, “Research Methodology: An Introduction for Science & 

Engineering Students” Juta and Company Ltd, 4
th
 edition 2023. 

3 
Dipankar Deb, Rajeeb Dey, Valentina E. “Engineering Research Methodology: A Practical Insight for 

Researchers” 1
st
 edition, Springer ,2019. 

 

References 

1 
Merges Robert, Menell Peter, Lemley Mark, “Intellectual Property in New Technological Age”, 

ASPEN Publishers, 2018. 

2 
Doing Your Research Project (Open Up Study Skills) 5th Edition, by Judith Bell ;Paper back (2010)

  

3 Lectures on Research Methodology by Samiran Mandal, NITTTR, Kolkata (on line) 

 

Useful Links 

1 https://onlinecourses.nptel.ac.in/noc21_ge03/preview- Introduction to research 

2 https://onlinecourses.nptel.ac.in/noc21_hs44/preview - Effective Writing 

3 https://webofscienceacademy.clarivate.com/learn 

4 https://iprsearch.ipindia.gov.in/publicsearch 

5 http://owl.english.purdue.edu - Online Writing Lab Purdue University, USA 

6 http://www.ingenta.com -  Ingenta(Free  literature searching of academic and professional journals ) 
 

CO-PO Mapping 

 Programme Outcomes (PO) PSO 

 1 2 3 4 5 6 7 8 9 10 11 1 2 

CO1 2  1  1         

CO2 2 3 2 2 2 2 1   1  3  

CO3 2 3 3 2 2 2 1   1   2 

CO4 1  2 2 1 2 2 2 2 1 2 2  

The strength of mapping is to be written as 1: Low, 2: Medium, 3: High Each 

CO of the course must map to at least one PO. 

Assessment 

https://iprsearch.ipindia.gov.in/publicsearch
http://owl.english.purdue.edu/
http://www.ingenta.com/


The assessment is based on MSE, ISE and ESE. MSE shall be typically on modules 1 to 3. 

ISE shall be taken throughout the semester in the form of teacher’s assessment. Mode of assessment can be field 

visit, assignments etc. and is expected to map at least one higher order PO. 

ESE shall be on all modules with around 40% weightage on modules 1 to 3 and 60% weightage on modules 4 to 

6. 

For passing a theory course, Min. 40% marks in (MSE+ISE+ESE) are needed and Min. 40% marks in 

ESE are needed. (ESE shall be a separate head of passing) 

 



 

Walchand College of Engineering, Sangli 
(Government Aided Autonomous Institute) 

AY 2026-27 

Course Information 

Programme B.Tech. (Information Technology) 

Class, Semester Final Year B. Tech., Sem II 

Course Code   7IT431 

Course Name Professional Elective 4: Machine Learning 

Desired Requisites: Linear Algebra, Probability, Calculus 

 

Teaching Scheme Examination Scheme (Marks) 

Lecture 3 Hrs/week ISE MSE ESE Total 

Tutorial - 20 30 50 100 

  Credits: 3 

 

Course Objectives 

1 To elaborate basic concepts of machine learning and understand its applicability 

2 To use different methods of regression and classification 

3 To interpret the different supervised classification methods 

4 To evaluate and compare machine learning models 

Course Outcomes (CO) with Bloom’s Taxonomy Level 

At the end of the course, the students will be able to, 

CO Course Outcome Statement/s Bloom’s 

Taxonomy 

Level 

Bloom’s 

Taxonomy 

Description 

CO1 Recognize the characteristics of machine learning algorithms for 

real-world problems. 

II Understanding 

CO2 Apply the different supervised learning methods for real-world 

problems 

III Applying 

CO3 Use different unsupervised algorithms of machine learning IV Analyzing 

CO4 Explain Bayesian classification in machine learning IV Analyzing 

 

Module Module Contents Hours 

 

I 
Introduction to ML: 

History of ML, Examples of Machine Learning Applications, Learning Types, 

ML Life cycle, AI & ML, dataset for ML, Data Pre-processing, Training 

versus Testing, Positive and Negative Class, Cross-validation. 

 

6 

 

II 
Basic Machine Learning 

Major Types of Learning Supervised parametric learning: Regression and 

Classification. Statistical Relationship between Two variables and scatter 

plots, 

 

7 

 

III 
Decision Tree: 

Introduction to Classification and Decision Tree(DT), Problem solving using 

Decision Tree, Basic DT Learning algorithm, classification and DT, Issues in 

DT, Rule based classification 

 

6 



 

IV 
Artificial Neural Networks: 

Introduction, Early Models, Perceptron Learning, Backpropagation, 

Initialization, Training & Validation, Overfit and Underfit models and remedies 

to tackle the issue. 

 

7 

 

V 
Unsupervised Learning 

Clustering, Types of clustering, K-means algorithm, Principal Component 

Analysis (PCA), PCA for image compression. 

 

6 

 

VI 
Bayesian Classification: 

Introduction to Baysian classification, Naive Bayes classifiers, Baysin Belief 

Network, KNN , Measuring classifier Accuracy 

 

7 

 

Textbooks 

1 Tom M. Mitchell, “Machine Learning”, India Edition 2013, McGraw Hill Education. 

 

References 

1 Trevor Hastie, Robert Tibshirani, Jerome Friedman, h The Elements of Statistical Learning, 2nd 

edition, springer series in statistics. 

2 J. Gabriel, Artificial Intelligence: Artificial Intelligence for Humans (Artificial Intelligence, 

Machine Learning), Create Space Independent Publishing Platform, First edition , 2016 

 

Useful Links 

1 https://onlinecourses.nptel.ac.in/noc23_cs18/unit?unit=22&lesson=23 

2 https://onlinecourses.nptel.ac.in/noc23_cs87/preview 

CO-PO Mapping 

 Programme Outcomes (PO) PSO 

 1 2 3 4 5 6 7 8 9 10 11 12 1 2 

CO1 3 2   1       2 2 2 

CO2 3 3  2 1       2 2 2 

CO3 3 3 2 2 3       2 3 3 

CO4 2 3 2 3 2 1  1    3 2 3 

The strength of mapping is to be written as 1: Low, 2: Medium, 3: High 

Each CO of the course must map to at least one PO. 

Assessment 

The assessment is based on MSE, ISE and ESE. MSE 

shall be typically on modules 1 to 3. 

ISE shall be taken throughout the semester in the form of teacher’s assessment. Mode of assessment can be 

field visit, assignments etc. and is expected to map at least one higher order PO. 

ESE shall be on all modules with around 40% weightage on modules 1 to 3 and 60% weightage on modules 4 

to 6. 

For passing a theory course, Min. 40% marks in (MSE+ISE+ESE) are needed and Min. 40% marks in 

ESE are needed. (ESE shall be a separate head of passing) 

https://onlinecourses.nptel.ac.in/noc23_cs18/unit?unit=22&lesson=23
https://onlinecourses.nptel.ac.in/noc23_cs87/preview


Walchand College of Engineering, Sangli 

(Government Aided Autonomous Institute) 

AY 2026-27 

Course Information 

Programme B.Tech. (Information Technology) 

Class, Semester Final Year B. Tech., Sem II 

Course Code   7IT432 

Course Name Professional Elective 4: Cloud Computing System 

Desired Requisites: Computer Networks 
 

Teaching Scheme Examination Scheme (Marks) 

Lecture 3 Hrs/week MSE ISE ESE Total 

Tutorial - 30 20 50 100 

  Credits: 3 
 

Course Objectives 

1 To introduce fundamentals of virtualization 

2 To impart various service and deployment model in cloud computing 

3 To acquaint the significance of virtualization and cloud services in data centre 

Course Outcomes (CO) with Bloom’s Taxonomy Level 

At the end of the course, the students will be able to, 

CO Course Outcome Statement/s Bloom’s 

Taxonomy 

Level 

Bloom’s 

Taxonomy 

Description 

CO1 Comprehend the fundamentals of cloud computation II Understanding 

g 

CO2 Choose virtualization techniques to deploy the service on cloud 

infrastructure 

III Applying 

CO3 Analyze service models for data centre applications IV Analyzing 

CO4 Evaluate cloud computing solutions for scalability, resilience, 

and security based on organizational requirements 

v Evaluating 

 

Module Module Contents Hours 

 

I 
Introduction to Cloud Computing 

Virtualization and Cloud Computing, Cloud Reference Model: IAAS, PAAS, 

SAAS, Cloud Deployment Model: Public Cloud, Private Cloud and Hybrid Cloud, 

Cloud Platforms in Industry 

 

7 

II Virtualization 

Hosted  and  Bare-Meta,  Server  Virtualization,  Desktop  Virtualization, 

Application Virtualization, Storage Virtualization 

6 

 

III 
Network Functions 

Public Cloud Networking: Route53, Content Delivery Networks, Resilience 

Infrastructure, Virtual Network Functions: Cloud Firewall, DNS, Load Balancers, 

Intrusion Detection Systems 

 

6 

IV Virtual Private Clouds (VPC) 

VPC fundamentals, Public and Private Subnets, Security Groups, Network 

Access Control List, Network Address Translation. 

7 



V Cloud Management 

Service Management in Cloud Computing, Data Management in Cloud 

Computing, Resource Management in Cloud 

 

7 

VI Open Source and Commercial Clouds: 

Open Source and Commercial Clouds, Cloud Simulator, Research trend in Cloud 

Computing, Fog Computing 

 

6 

 

Text Books 

1 Buyya, Rajkumar, Vecchiola, Christian and Selvi, S. Thamarai, “Mastering Cloud Computing: 

Foundations and Applications Programming”, McGraw Hill Education, 2nd Edition, 2023 

2 Srinivasan, Krishnan, “Cloud Computing: A Hands-on Approach”, McGraw Hill Education, 2nd 

Edition, 2022. 
 

References 

1 Srinivasan, Krishnan, “Cloud Computing: A Hands-on Approach”, McGraw Hill Education, 2nd 

Edition, 2022. 

2 AWS Training and Certification, “AWS Certified Cloud Practitioner Study Guide”, Sybex, 3rd 

Edition, 2024. 

 

Useful Links 

1 https://nptel.ac.in/courses/106105167 

2 https://aws.amazon.com/ 

CO-PO Mapping 
 Programme Outcomes (PO) PSO 
 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 

CO1 1  2          2  1 

CO2 3 2 3   1     1 2  3  

CO3 2 3  2      1    2 2 

CO4 2 3 1  3       3  3  

The strength of mapping is to be written as 1: Low, 2: Medium, 3: High 

Each CO of the course must map to at least one PO. 

Assessment 

The assessment is based on MSE, ISE and ESE. MSE 

shall be typically on modules 1 to 3. 

ISE shall be taken throughout the semester in the form of teacher’s assessment. Mode of assessment can be 

field visit, assignments etc. and is expected to map at least one higher order PO. 

ESE shall be on all modules with around 40% weightage on modules 1 to 3 and 60% weightage on modules 4 

to 6. 

For passing a theory course, Min. 40% marks in (MSE+ISE+ESE) are needed and Min. 40% marks in 

ESE are needed. (ESE shall be a separate head of passing) 

https://nptel.ac.in/courses/106105167
https://aws.amazon.com/


Walchand College of Engineering, Sangli 
(Government Aided Autonomous Institute) 

AY 2026-27 

Course Information 

Programme B.Tech. (Information Technology) 

Class, Semester Final Year B. Tech., Sem II 

Course Code   7IT433 

Course Name Parallel Program Design for Accelerating AI Systems 

Desired Requisites: OpenMP, MPI, CUDA, Basics of Machine Learning 

 

Teaching Scheme Examination Scheme (Marks) 

Lecture 3 Hrs/week ISE MSE ESE Total 

Tutorial - 20 30 50 100 

  Credits: 3 

 

Course Objectives 

1 To introduce parallel design patterns relevant to AI training and inference systems. 

2 To develop performance modeling skills for optimizing AI kernels. 

3 To enable students to design and implement parallel components for AI backbones 

4 To explore profiling tools for parallel systems and large-scale AI infrastructure case studies . 

Course Outcomes (CO) with Bloom’s Taxonomy Level 

At the end of the course, the students will be able to, 

CO Course Outcome Statement/s Bloom’s 

Taxonomy 

Level 

Bloom’s 

Taxonomy 

Description 

CO1 Analyze performance bottlenecks in AI training and inference 

pipelines using roofline, scalability metrics, and profiling tools. 

4 Analyse 

CO2 Design parallel implementations for tensor operations (matrix 

multiply, attention, softmax) using appropriate memory tiling, 

fusion, and decomposition strategies. 

 

6 

Create 

CO3 Implement distributed training strategies (data, model, pipeline 

parallelism) for neural networks using NCCL and PyTorch distributed. 

 

6 

Create 

CO4 Evaluate trade-offs (throughput vs. latency, memory vs. compute, 

strong vs. weak scaling) in parallel AI inference backbones like vLLM. 

 

5 

Evaluate 

 

Module Module Contents Hours 

 

I 
Parallel Patterns for AI Kernels: 

Review of map, reduce, scatter, gather, stencil; Task vs. data parallelism; 

Application to softmax, layer norm, embedding lookup, convolution (im2col + 

GEMM, Winograd); Arithmetic intensity and roofline model. 

 

6 



 

II 
Memory Hierarchy & Kernel Fusion: 

Tiling, blocking, loop reordering for matrix multiplication & attention; Fused 

kernels (ReLU + GEMM, layer norm + residual); CUDA graphs and PyTorch 

compile; FlashAttention principles. 

 

6 

 

III 
Distributed Training – Data & Model Parallelism: 

All-reduce algorithms (Ring-Allreduce, NCCL); Gradient accumulation, mixed 

precision; Pipeline parallelism (GPipe, 1F1B schedule) – bubble analysis; 

Tensor model parallelism (Megatron-LM); Strong vs. weak scaling. 

 

7 

 

IV 
Inference Backbones – Batching & Scheduling: 

Dynamic  batching,  continuous  batching;  Request-level  vs.  token-level 

scheduling; PagedAttention memory management; Throughput-latency 

tradeoffs; Load balancing and task scheduling. 

 

6 

 

 

V 

Performance Debugging & Profiling: 

Identifying CPU launch stalls, PCIe transfers, kernel occupancy; Tools: Nvidia 

System and Compute, roofline, TensorBoard; Common pitfalls: false sharing, 

thread divergence, tail effect in all-reduce; Performance models and scalability 

laws (Amdahl, Gustafson). 

 

 

6 

 

 

VI 

Case Studies & Future Directions: 

DeepSpeed ZeRO stages (1,2,3) – partitioned optimizer states, gradients, 

parameters; Overlap of communication and computation; Heterogeneous 

computing (CPU+GPU+NPU) for AI; Review of parallel design principles for 

AI workloads. 

 

 

6 

 

Textbooks 

1 Grama, A., Karypis, G., Kumar, V., & Gupta, A. (2003). Introduction to Parallel Computing. 2nd 

ed. Pearson Education. 

2 Kirk, D. B., & Hwu, W. W. (2016). Programming Massively Parallel Processors: A Hands-on 

Approach. 3rd ed. Morgan Kaufmann. 

3 Sanders, J., & Kandrot, E. (2010). CUDA by Example: An Introduction to General-Purpose GPU 

Programming. Addison-Wesley. 

4 Li, S. (2023). Performance Tuning for AI Systems. (Online resource – course notes) 

 

References 

1 NVIDIA. CUDA C++ Programming Guide and NVTX User Guide. 

2 Rasley, J., et al. (2020). DeepSpeed: System Optimizations Enable Training Deep Learning 

Models with Over 100 Billion Parameters. Microsoft. 

3 Kwon, W., et al. (2023). "Efficient Memory Management for Large Language Model Serving 

with PagedAttention." SOSP 2023. 

 

Useful Links 

1 https://docs.nvidia.com/nsight-systems/ 

2 https://pytorch.org/tutorials/intermediate/ddp_tutorial.html 

3 https://github.com/vllm-project/vllm 

CO-PO Mapping 

 Programme Outcomes (PO) PSO 

https://docs.nvidia.com/nsight-systems/
https://pytorch.org/tutorials/intermediate/ddp_tutorial.html
https://github.com/vllm-project/vllm


 1 2 3 4 5 6 7 8 9 10 11 1 2 

CO1 2 2 2          3 

CO2 3 2  3 3     2  3  

CO3 2  2    1  2  2  2 

CO4 2 1  2 3   2   1 2  

The strength of mapping is to be written as 1: Low, 2: Medium, 3: High 

Each CO of the course must map to at least one PO. 

Assessment 

The assessment is based on MSE, ISE and ESE. MSE 

shall be typically on modules 1 to 3. 

ISE shall be taken throughout the semester in the form of teacher’s assessment. Mode of assessment can be 

field visit, assignments etc. and is expected to map at least one higher order PO. 

ESE shall be on all modules with around 40% weightage on modules 1 to 3 and 60% weightage on modules 4 

to 6. 

For passing a theory course, Min. 40% marks in (MSE+ISE+ESE) are needed and Min. 40% marks in 

ESE are needed. (ESE shall be a separate head of passing) 



 

Walchand College of Engineering, Sangli 

(Government Aided Autonomous Institute) 

AY 2026-27 

Course Information 

Programme B.Tech. (Information Techology) 

Class, Semester Final Year B. Tech., Sem II 

Course Code   7IT434 

Course Name Professional Elective - 4: Agile tools and Practices 

Desired Requisites: Software Engineering 

 

Teaching Scheme Examination Scheme (Marks) 

Lecture 3 ISE MSE ESE Total 

Tutorial - 20 30 50 100 

Practical -  

Credits: 3 

 

Course Objectives 

1 To demonstrate use of automation testing tools 

2 To provide knowledge of Agile methodologies and their role in modern software development 

3 To introduce DevOps concepts, tools, and continuous integration and deployment practices. 

Course Outcomes (CO) with Bloom’s Taxonomy Level 

At the end of the course, the students will be able to, 

CO1 Apply  software  testing  concepts  and  techniques  in  manual  and 

automated environments. 

Applying 

CO2 Apply project management principles for effective planning, scheduling, and 

risk handling in software projects 

Applying 

CO3 Evaluate software development life cycle using Agile tools and DevOps. Evaluating 

CO4 Design an agile software development model to implement real time project 

management system 

Creating 

 

Module Module Contents Hours 

 

 

I 

Software Testing Introduction: 

Introduction, Importance of Software testing, How to conduct Software 

testing, Basic terminology of Software testing, Manual Testing Process, 

Difference between Manual and Automated Testing, Software testing Roles 

and Responsibilities, V Model of Software Development 

 

 

7 

 

II 
Test Case Design Techniques: 

Static Techniques, Dynamic Techniques, Black-box Test Techniques, White-

box Test Techniques, Experience-based Test Techniques, Levels of Software 

Testing, Test Driven Development 

 

6 

 

 

III 

Types of Software Testing: 

i) Functional Testing: Unit Testing, Integration Testing, System Testing, 

User Acceptance Testing, Sanity/Smoke Testing, Regression Testing. 

ii) Non Functional Testing: Performance Testing. (Load, Stress, Spike and 

Endurance Testing), Usability Testing, Compatibility Testing, Reliability 

Testing, Security Testing 

 

 

7 

https://www.gcreddy.com/2016/04/software-test-design-techniques.html


 

IV 
Project Management: 

Software Product Management, Requirements Analysis/Design, Planning 

and Scheduling, Monitoring, Risk Analysis, Project Leadership, Teamwork, 

Project Organization and Team Structures, Resource Allocation, Software 

Quality Management Software Testing Standards 

 

6 

 

 

V 

Agile testing: 

The Fundamentals of Agile Software Development, Extreme Programming, 

Aspects of Agile Approaches, The Differences between Testing in 

Traditional and Agile Approaches, Status of Testing in Agile Projects, Role 

and Skills of a Tester in an Agile Team, Agile Testing Methods, Assessing 

Quality Risks and Estimating Test Effort, Techniques in Agile Projects, 

Tools in Agile Projects, JIRA Tool, Scum 

 

 

 

6 

 

 

VI 

DevOps Testing: 

DevOps, Version control with Git, Git, Jenkins, Maven, Integration with 

Jenkins, Continuous Integration and Continuous Delivery CI/CD: Jenkins 

Creating pipelines, Setting up runners Containers and container orchestration 

(Dockers and Kubernetes) or application development and 

deployment. 

 

 

 

7 

 

Text Books 

1 Glenford J. Myers, Corey Sandler, Tom Badgett, “The Art of Software Testing”, Third edition, 

Wiley, 2011, ISBN: 978-1-118-13315-6 

2 Ron Patton, Corey Sandler, Tom Badgett, “Software Testing”, Second edition, Sams, 2005 

3 Lisa Crispin and Janet Gregory, “Agile Testing: A Practical Guide for Testers and Agile Teams”, 

First edition, Addison-Wesley Signature Series, 2009. 

4 Teresa Luckey, Joseph Phillips, “Software Project Management For Dummies”, First edition, 

Wiley, 2006, ISBN: 9780471749349. 
 

References 

1 Lee Copeland, “A Practitioner’s Guide to Software Test Design”, First edition, Artech House, 

2003, ISBN-13: 978-1580537919. 

2 Joakim  Verona  ·  “Practical  DevOps”,  First  edition,  Artech  House,  2016,  ISBN-13: 

9781785886522, 1785886525. 

3 Henry· “Software Project Management: A Real-World Guide To Success”, First edition, Pearson 

Education, 2004, ISBN- 9788131717929, 8131717925. 

 

Useful Links 

1 https://www.javatpoint.com/software-testing-tutorial 

2 https://www.guru99.com/software-testing.html 

3 https://www.getzephyr.com/insights/developing-devops-testing-strategy-benefits-best-practices- 

tools 

4 https://www.softwaretestinghelp.com/agile-scrum-methodology-for-development-and-testing/ 

CO-PO Mapping 

 Programme Outcomes (PO) PSO 

 1 2 3 4 5 6 7 8 9 10 11 12 1 2 

CO1 2              

CO2  2 2  2   2    1  2 

CO3 3 3   3   2   1   3 

CO4 3  1  3          

https://www.javatpoint.com/software-testing-tutorial
https://www.guru99.com/software-testing.html
https://www.getzephyr.com/insights/developing-devops-testing-strategy-benefits-best-practices-
https://www.softwaretestinghelp.com/agile-scrum-methodology-for-development-and-testing/


The strength of mapping is to be written as 1: Low, 2: Medium, 3: High 

Each CO of the course must map to at least one PO. 

Assessment 

The assessment is based on MSE, ISE and ESE. MSE 

shall be typically on modules 1 to 3. 

ISE shall be taken throughout the semester in the form of teacher’s assessment. Mode of assessment can be 

field visit, assignments etc. and is expected to map at least one higher order PO. 

ESE shall be on all modules with around 40% weightage on modules 1 to 3 and 60% weightage on modules 

4 to 6. 

For passing a theory course, Min. 40% marks in (MSE+ISE+ESE) are needed and Min. 40% marks in ESE 

are needed. (ESE shall be a separate head of passing) 
 



Walchand College of Engineering, Sangli 
(Government Aided Autonomous Institute) 

AY 2026-27 

Course Information 

Programme B.Tech. (Information Technology) 

Class, Semester Final Year, Sem-B 

Course Code   7IT435 

Course Name Professional Elective – 5: Information Storage Management 

Desired Requisites: Computer networks, Operating System 

 

Teaching Scheme Examination Scheme (Marks) 

Lecture 3 Hrs/week ISE MSE ESE Total 

Tutorial - 20 30 50 100 

  Credits: 3 

 

Course Objectives 

1 To introduce storage technologies for data center 

2 To acquaint with architectures of information storage systems 

3 To categorize backup and recovery technologies in data center 

Course Outcomes (CO) with Bloom’s Taxonomy Level 

At the end of the course, the students will be able to, 

 

CO 

 

Course Outcome Statement/s 

Bloom’s 

Taxonomy 

Level 

Bloom’s 

Taxonomy 

Description 

CO1 Comprehend the logical and physical components of a storage 

infrastructure 

II Understanding 

CO2 Classify the various data protection techniques III Applying 

CO3 Choose various storage networking technologies for data center IV Analyzing 

CO4 Distinguish between backup and recovery technologies IV Analyzing 

 

Module Module Contents Hours 

 

 

I 

Introduction to information storage and Data center 

Information Storage, Evolution of Storage Technology and Architecture, Data 

Center Infrastructure, Key Challenges in Managing Information, Information 

Lifecycle, Storage System Environment: Components of a 

Storage System Environment. 

 

 

7 

 

II 
Data Protection: RAID, Intelligent Storage System 

Storage components ,Data organization: File vs. Block, Object; Data store; 

Searchable models ,Storage Devices (including fixed content storage 

devices) File Systems Volume Managers RAID systems Caches, Prefetching 

 

6 

 

III 
Direct-Attached Storage, SCSI, SAN, NAS 

Fibre Channel , IP-based Storage (iSCSI, FCIP, etc.), Examples 

NAS,NFS,CIFS, DAFS 

 

7 



 

IV 
Network components 

Connectivity: switches, directors, highly available systems 

Fibre Channel,1GE/10GE, Metro-Ethernet, Aggregation , Infiniband 

 

6 

 

 

V 

Business Continuity Backup and Recovery 

Information Availability, BC Terminology, BC Planning Life Cycle, Failure 

Analysis, Business Impact Analysis, BC Technology Solutions, 

Backup Methods, Backup Architecture, Backup and Restore Operations, 

Backup Topologies, Backup in NAS Environments, Backup Targets 

 

 

7 

 

VI 
Large Storage Systems 

Google FS/BigTable, Cloud/Web-based systems (Amazon S3) 

FS+DB convergence ,Programming models: Hadoop 

 

6 

 

Textbooks 

1 Somasundaram Gnanasundaram, Alok Shrivastava, “Information Storage and Management”, 

EMC Education Services (Wiley India), 2
nd

 Edition, 2012. 

2 Ulf Troppen, Rainer Erkens, Wolfgang Müller,, “Storage Networks Explained”, (Wiley India ). 

2nd Edition, 2016. 
 

References 

1 Robert Spalding, “Storage Networks: The complete Reference”, McGraw Hill Education Indian 

edition 2017. 

2 Tom Clark, “Designing Storage Area Networks, A Practical Reference for Implementing Fibre 

Chanel and IP SANs”, AddisonWesley Professional; 2nd edition 2010. 
 

Useful Links 

1 https://nptel.ac.in/courses/106108058 

CO-PO Mapping 
 Programme Outcomes (PO) PSO 
 1 2 3 4 5 6 7 8 9 10 11 1 2 

CO1 3 2   1     1  3  

CO2 2 3 1   1  2 1  1 2  

CO3 3   1   1   2   2 

CO4 2 3 3 2 2 2  2 1 3 2  1 

The strength of mapping is to be written as 1: Low, 2: Medium, 3: High 

Each CO of the course must map to at least one PO. 

Assessment 

The assessment is based on MSE, ISE and ESE. MSE 

shall be typically on modules 1 to 3. 

ISE shall be taken throughout the semester in the form of teacher’s assessment. Mode of assessment can be 

field visit, assignments etc. and is expected to map at least one higher order PO. 

ESE shall be on all modules with around 40% weightage on modules 1 to 3 and 60% weightage on modules 4 

to 6. 

For passing a theory course, Min. 40% marks in (MSE+ISE+ESE) are needed and Min. 40% marks in 

ESE are needed. (ESE shall be a separate head of passing) 

https://nptel.ac.in/courses/106108058


 

Walchand College of Engineering, Sangli 
(Government Aided Autonomous Institute) 

AY 2026-27 

Course Information 

Programme B.Tech. (Information Technology) 

Class, Semester Final Year B. Tech., Sem II 

Course Code  7IT438 

Course Name Professional Elective-5: Deep Learning 

Desired Requisites: Machine Learning, Data Mining, Pattern Recognition 

 

Teaching Scheme Examination Scheme (Marks) 

Lecture 3 Hrs/week ISE MSE ESE Total 

Tutorial - 20 30 50 100 

  Credits: 3 

 

Course Objectives 

1 To introduce students to major deep learning algorithms 

2 To make students ready to solve real world problems using deep learning 

3 To explain the students the advanced algorithms for Natural Language Processing, Computer Vision 

and Generative AI. 

4 To enable students to design, implement, and evaluate deep learning models. 

Course Outcomes (CO) with Bloom’s Taxonomy Level 

At the end of the course, the students will be able to, 

CO Course Outcome Statement/s Bloom’s 

Taxonomy 

Level 

Bloom’s 

Taxonom

y 

Description 

CO1 Interpret the logic behind functioning of deep neural networks II Understanding 

CO2 Examine the deep learning logic for auto encoders, natural language 

processing and computer vision 

IV Analyzing 

CO3 Value deep learning technology to solve real world problems V Evaluating 

CO4 Classify various deep learning techniques for Natural Language 

Processing 

V Evaluating 

 

Module Module Contents Hours 

 

 

I 

Deep Learning Introduction: 

History (Partial) of Deep Learning, Deep Learning Success Stories, 

McCulloch Pitts Neuron, Thresholding Logic, Perceptrons, Perceptron 

Learning Algorithm,Multilayer Perceptrons (MLPs), Representation 

Power of MLPs, Sigmoid Neurons, Gradient Descent, Feedforward 

Neural Networks, Representation Power of Feedforward Neural Networks 

 

 

7 

 

II 
FeedForward Neural Networks: 

FeedForward Neural Networks, BackpropagationGradient Descent (GD), 

Momentum Based GD, Nesterov Accelerated GD, Stochastic GD, 

AdaGrad, RMSProp, Adam. 

 

6 

 

III 
Autoencoders: 

Autoencoders and relation to PCA, Regularization in autoencoders, 

Denoising autoencoders, Sparse autoencoders, Contractive autoencoders 

 

6 



 

IV 
Regularization: 

Bias Variance Tradeoff, L2 regularization, Early stopping, Dataset 

augmentation, Parameter sharing and tying, Injecting noise at input, 

Ensemble methods, Dropout 

 

6 

 

V 
Convolutional Neural Networks: 

Convolutional Neural Networks, LeNet, AlexNet, ZF-Net,

 VGGNet, GoogLeNet, ResNet. 

Deep Learning for Natural Language Processing: 

Learning Vectorial Representations of Words 

 

7 

VI Advanced Topics: 

Recurrent Neural Networks, Encoder Decoder Models, Attention Mechanism 

and Architecture of Generative Models 

6 

 

Textbooks 

1 Ian Goodfellow, Yoshua Bengio and Aoron Courville “Deep Learning”, The MIT Press 

Cambridge, Massachusetts London, England, 2017,ISBN: 9780262035613 
 

References 

1 Prof.Mitesh M. Khapra, “Deep Learning”, course on NPTEL, July 2019 

2 Andrew Ng, “Deep Learning Specialization”, Coursera online course 
 

Useful Links 

1 https://www.deeplearningbook.org/ 

2 http://www.cse.iitm.ac.in/~miteshk/CS7015_2018.html 

3 https://onlinecourses.nptel.ac.in/noc19_cs85/ 

CO-PO Mapping 

 Programme Outcomes (PO) PSO 

 1 2 3 4 5 6 7 8 9 10 11 1 2 

CO1 3 2   1      2 2 2 

CO2 3 3  2 1      2 2 2 

CO3 3 3 2 2 3      2 3 3 

CO4 2 3 2 3 2 1  1   3 2 3 

The strength of mapping is to be written as 1: Low, 2: Medium, 3: High 

Each CO of the course must map to at least one PO. 

Assessment 

The assessment is based on MSE, ISE and ESE. MSE 

shall be typically on modules 1 to 3. 

ISE shall be taken throughout the semester in the form of teacher’s assessment. Mode of assessment can be 

field visit, assignments etc. and is expected to map at least one higher order PO. 

ESE shall be on all modules with around 40% weightage on modules 1 to 3 and 60% weightage on modules 

4 to 6. 

For passing a theory course, Min. 40% marks in (MSE+ISE+ESE) are needed and Min. 40% marks in 

ESE are needed. (ESE shall be a separate head of passing) 

https://www.deeplearningbook.org/
http://www.cse.iitm.ac.in/~miteshk/CS7015_2018.html
https://onlinecourses.nptel.ac.in/noc19_cs85/


 

Walchand College of Engineering, Sangli 

(Government Aided Autonomous Institute) 

AY 2026-27 

Course Information 

Programme B.Tech. (Information Technology) 

Class, Semester Final Year B. Tech., Sem II 

Course Code  7IT436 

Course Name Professional Elective 6: Blockchain Technology  

Desired Requisites: Cryptography and Network Security 

 

Teaching Scheme Examination Scheme (Marks) 

Lecture 3 Hrs/week ISE MSE ESE Total 

Tutorial - 20 30 50 100 

 - Credits: 3 
 

Course Objectives 

1 To discuss essentials of information security in distributed networks 

2 To explain blockchain transactions in various applications 

3 To provide insights in algorithms of mining and hashing in blockchain technologies 

Course Outcomes (CO) with Bloom’s Taxonomy Level 

At the end of the course, the students will be able to, 

CO Course Outcome Statement/s Bloom’s 

Taxonomy 

Level 

Bloom’s 

Taxonomy 

Description 

CO1 Discuss chains of data blocks and its types II Understanding 

CO2 Implement appropriate hashing and mining algorithms III Applying 

CO3 Compare permissions for observing behavior of blockchains in 

distribution systems 

IV Analyzing 

CO4 Recommend blockchain environment suitable for the use case V Evaluating 

CO5 Propose IT enabled tool to manage the execution of blockchain VI Creating 

 

Module Module Contents Hours 

I Introduction Blockchain Technology 

Introduction to Blockchain Architecture, Conceptualization, Basic Crypto 

Primitives 

6 

II Crypto Systems: 

Hashing, public key cryptosystems, private vs public blockchain and use 

cases, Hash Puzzles 
7 

 

III 
Bitcoin: 

Bitcoin Blockchain and scripts, Use cases of Bitcoin Blockchain scripting 

language in micropayment, escrow etc, Downside of Bitcoin – mining 
6 

IV Coins in Blockchain: 

Alternative coins – Bitcoin Blockchain Ethereum and Smart contracts, 

The real need for mining – consensus – Byzantine Generals Problem 
7 

V Blockchain and Distributed Network: 

Distributed coordination problem, permissioned blockchain, Introduction to 

Hyperledger 

 

7 

 

VI 
Blockchain use case: 

Permissioned Blockchain use cases – Hyperledger, Corda, Uses of 

Blockchain in E-Governance, Land Registration, Medical Information 

Systems, and others 

 

6 



 

Text Books 

1 Daniel Drescher,“Blockchain Basics”, Apress Publications”, 1st Edition,2017 

2 Melanie Swa, “Blockchain”,O’ReillyPublications, 1st Edition, 2015 
 

References 

1 Don Tapscott, Alex Tapscott, “Blockchain Revolution: How the Technology Behind Bitcoin Is 

Changing Money, Business, and the World”, Portfolio 2014 

2 Alex Tapscott, “Blockchain Revolution”, Microsoft Publication, 1st Edition, 2016 
 

Useful Links 

1 NPTEL: https://nptel.ac.in/courses/106105235 

2 Virtual Lab: https://bc-amrt.vlabs.ac.in/Introduction.html 

CO-PO 

Mapping 
 Programme Outcomes (PO) PSO 
 1 2 3 4 5 6 7 8 9 10 11 1 2 

CO1 3   2        1  

CO2  2 3  1         

CO3 3 3  3        2 1 

CO4 1  3   3    2  1  

CO5 3 2  1 2 1       3 

The strength of mapping is to be written as 1: Low, 2: Medium, 3: High 

Each CO of the course must map to at least one PO. 

Assessment 

The assessment is based on MSE, ISE and ESE. MSE 

shall be typically on modules 1 to 3. 

ISE shall be taken throughout the semester in the form of teacher’s assessment. Mode of assessment can be 

field visit, assignments etc. and is expected to map at least one higher order PO. 

ESE shall be on all modules with around 40% weightage on modules 1 to 3 and 60% weightage on modules 

4 to 6. 

For passing a theory course, Min. 40% marks in (MSE+ISE+ESE) are needed and Min. 40% marks in 

ESE are needed. (ESE shall be a separate head of passing) 

https://www.amazon.com/Don-Tapscott/e/B0045AJUQ6/ref%3Ddp_byline_cont_book_1
https://www.amazon.com/Alex-Tapscott/e/B01CJ0RYRK/ref%3Ddp_byline_cont_book_2
https://www.amazon.com/Blockchain-Revolution-Technology-Changing-Business/dp/1101980133/ref%3Dmonarch_sidesheet
https://www.amazon.com/Blockchain-Revolution-Technology-Changing-Business/dp/1101980133/ref%3Dmonarch_sidesheet
https://nptel.ac.in/courses/106105235
https://bc-amrt.vlabs.ac.in/Introduction.html


Walchand College of Engineering, Sangli 
(Government Aided Autonomous Institute) 

AY 2026-27 

Course Information 

Programme B.Tech. (Information Technology) 

Class, Semester Final Year B. Tech., Sem II 

Course Code   7IT439 

Course Name Professional Elective 5: IT Infrastructure Management 

Desired Requisites:  

 

Teaching Scheme Examination Scheme (Marks) 

Lecture 3 Hrs/week ISE MSE ESE Total 

Tutorial - 20 30 50 100 

  Credits: 3 

 

Course Objectives 

1 To provide techniques to manage IT infrastructure and systems 

2 To describe configuration of server and demonstrate installations 

3 To Illustrate planning to manage IT infrastructure 

Course Outcomes (CO) with Bloom’s Taxonomy Level 

At the end of the course, the students will be able to, 

CO Course Outcome Statement/s Bloom’s 

Taxonomy 

Level 

Bloom’s 

Taxonomy 

Description 

CO1 Explain concepts of IT infrastructure management and system 

configurations. 

II understanding 

CO2 Identify requirements of system software for devices and serves III Applying 

CO3 Analyze network resources and system configurations for effective 

allocation and usage. 

IV Analyzing 

CO4 Evaluate IT infrastructure components to ensure reliability, security, 

and performance. 

V Evaluating 

 

Module Module Contents Hours 

 

I 
Basics of IT Infrastructure Configuration 

Configuration, User accounts, User authentication methods, Interface types and 

properties, Configuration groups, Configuration archival, Logging and tracing, 

Identify methods of monitoring device, Interface statistics and errors, 

 

7 

 

II 
Configuring a Web Server 

Identifying the Main Configuration File, Creating Web Server Content, 

Understanding Apache Configuration Files, Creating Apache Virtual Hosts. 

Case study of Moodle Installation. 

 

7 

 

III 
Configuring Permissions 

Managing File Ownership, Displaying Ownership, Changing User Ownership, 

Changing Group Ownership, Managing Basic Permissions, Applying Read, 

Write, and Execute Permissions, Managing Advanced Permissions, Managing 

ACLs, Understanding ACLs 

 

6 



IV Hosting of Firewall and DNS 

Understanding Linux Firewall, Firewall Configuration, Environmental 

Variable Configuration, Firewall for Campus Network, Configuration of DNS 

6 

 

V 
Configuring SSH 

Hardening the SSH Server, Limiting Root Access, Configuring Alternative 

Ports, Configuring Key-Based Authentication with Passphrases, Configuring 

SSH Tunnels 

 

7 

VI Automation in IT Infrastructure 

Cloud Services for Server Automation, Server Health Monitoring, Hybrid 

Cloud services, Server Virtualization 

6 

 

Textbooks 

1 Anita Sengar,”IT Infrastructure Management” 1st Edition, S K Kataria and Sons, 2012 
 

References 

1 Gilbert Held,” Server Management (Best Practices)”, 1
st
 Edition, Auerbach Publications, 2000 

 

Useful Links 

1 https://www.vmware.com/topics/glossary/content/virtual-machine.html 

2 https://docs.vmware.com/en/VMware-vSphere/7.0/com.vmware.vsphere.vm_admin.doc/GUID-

588861BB-3A62-4A01-82FD-F9FB42763242.html 

CO-PO Mapping 

 Programme Outcomes (PO) PSO 

 1 2 3 4 5 6 7 8 9 10 11 12 1 2 

CO1 2 3   3        1 2 

CO2 3  2  2      1  3  

CO3  2   3      2  2 3 

CO4 3 2 3  2         1 

The strength of mapping is to be written as 1: Low, 2: Medium, 3: High 

Each CO of the course must map to at least one PO. 

Assessment 

The assessment is based on MSE, ISE and ESE. MSE 

shall be typically on modules 1 to 3. 

ISE shall be taken throughout the semester in the form of teacher’s assessment. Mode of assessment can be 

field visit, assignments etc. and is expected to map at least one higher order PO. 

ESE shall be on all modules with around 40% weightage on modules 1 to 3 and 60% weightage on modules 4 

to 6. 

For passing a theory course, Min. 40% marks in (MSE+ISE+ESE) are needed and Min. 40% marks in ESE are 

needed. (ESE shall be a separate head of passing) 

https://www.vmware.com/topics/glossary/content/virtual-machine.html
https://docs.vmware.com/en/VMware-vSphere/7.0/com.vmware.vsphere.vm_admin.doc/GUID-
https://docs.vmware.com/en/VMware-vSphere/7.0/com.vmware.vsphere.vm_admin.doc/GUID-


 

Walchand College of Engineering, Sangli 

(Government Aided Autonomous Institute) 

AY 2026-27 

Course Information 

Programme B.Tech. (Information Technology) 

Class, Semester Final Year B. Tech., Sem II 

Course Code 7IT437 

Course Name Professional Elective 5: Data Analytics and Visualization 

Desired 

Requisites: 

Basic Programming, Statistics 

 

Teaching 

Scheme 

Examination Scheme (Marks) 

Lecture 3 Hrs/week ISE MSE ESE Total 

Tutorial - 20 30 50 100 
 Credits: 3 
 

Course Objectives 

1 To enable students to perform data analytics and visualization using Orange Data Miner (no-code GUI 

tool) for rapid prototyping and industry analytics workflows. 

2 To develop skills in exploratory data analysis, preprocessing, and building analytics pipelines using 

Orange widgets. 

3 To generate static and interactive visualizations for data insights and decision support 

dashboards. 

Course Outcomes (CO) with Bloom's Taxonomy Level 

At the end of the course, the students will be able to, 

CO Course Outcome Statement/s Bloom's 

Taxonomy 

Level 

Bloom's 

Taxonomy 

Description 

CO1 Conduct exploratory data analysis and pre-processing using Orange 

Data Miner/R 

widgets. 

2 Understand 

CO2 Apply statistical tests and machine learning 

models via Orange Data Miner/R pipelines. 

3 Apply 

CO3 Generate static and interactive 

visualizations for data insights. 

4 Analyse 

CO4 Build and evaluate no-code analytics 

dashboards for decision support. 

5 Evaluate/Create 

 

Module Module Contents Hours 

I Introduction to Orange Data Miner/R Data Miner: Overview of Orange Data 

Miner/R interface, widgets (File, Data Table, Statistics). Data analytics lifecycle 

(CRISP-DM) in Orange Data Miner/R. Importing 

datasets (CSV, Excel); basic EDA (distributions, statistics). Hands-on: Load 

and explore datasets (e.g., Iris, Titanic). 

6 

II Data Preprocessing in Orange Data Miner/R: Widgets: Select Columns, 

Remove Duplicates, Continuous/Discretize. Handling missing data, 

normalization, feature selection. Data sampling, merging datasets. Hands-on: 

Preprocess Kaggle datasets (e.g., Titanic survival). 

6 



III Statistical Analysis: Widgets: Distributions, Test&Score, Correlations. 

Hypothesis testing (t-test, chi-square); contingency tables. Basic regression 

(Linear Regression widget). Hands-on: Statistical analysis on sample data. 

6 

IV Machine Learning in Orange Data Miner/R: Supervised: Classification 

(Tree, KNN, SVM), Regression widgets. Unsupervised: Clustering (k-Means), 

Association Rules. Model evaluation (ROC, Confusion Matrix, Cross-

Validation). Hands-on: Build models on datasets like credit fraud or housing. 

6 

V Data Visualization Techniques: Widgets: Scatter Plot, Box Plot, Heatmap, 

PCA. Chart customization (colors, legends); data storytelling. Exporting visuals 

(images, reports). Hands-on: Visualize preprocessed data 

from Units 1-2. 

6 

VI Interactive Dashboards and Projects: Widgets: Data Table, MDS, FreeViz for 

interactivity. Building pipelines for dashboards; Add-on (Orange Data Miner/R3-

Text for NLP basics). Workflow optimization and sharing (Orange Data Miner/R 

files). Hands-on: End-to-end project (e.g., 

sales prediction dashboard). 

6 

 

Textbooks 

1 Orange Data Miner/R Data Mining Toolbox Manual, BioLab, 2023 (orange.biolab.si). 

2 Pang-Ning Tan et al., Introduction to Data Mining, Pearson, 2018. 
 

References 

1 Orange Official Documentation: orange.biolab.si/docs (Free tutorials/videos). 

2 AICTE Model Syllabus for Data Science (aicte-india.org). 

Useful Links 

1 https://orange.biolab.si/docs 

2 https://www.youtube.com/c/OrangeDataMining 

3 https://aicte-india.org 

CO-PO Mapping 

 Programme Outcomes (PO) PSO 

1 2 3 4 5 6 7 8 9 10 11 12 1 2 

CO1 2 1 – 1 2 – – – – 1 – 2 3 2 

CO2 2 2 1 3 3 – – – 1 1 – 2 3 3 

CO3 3 3 2 3 3 – – – 1 2 – 2 3 3 

CO4 3 2 2 3 3 – – 1 1 2 1 3 3 3 

The strength of mapping is to be written as 1: Low, 2: Medium, 3: High. Each CO of the course must map to at 

least one PO. 

Assessment 

The assessment consists of Continuous Assessment (25%) covering Labs, Orange workflows and Quizzes; 

Mid-Sem Exam (25%); and End-Sem Exam (50%) including Theory and Viva on Orange project pipeline. Labs 

include 15 experiments plus 1 mini-project (e.g., no-code fraud detection dashboard using Orange). For passing 

the course, minimum 40% marks in aggregate are needed, with minimum 40% marks in ESE as a separate head 

of passing. 

https://orange.biolab.si/docs
https://www.youtube.com/c/OrangeDataMining
https://aicte-india.org/


 

Walchand College of Engineering, Sangli 
(Government Aided Autonomous Institute) 

AY 2026-27 

Course Information 

Programme B.Tech. (Information Technology) 

Class, Semester Final Year B. Tech., Sem II 

Course Code  7IT421 

Course Name Data Mining 

Desired Requisites: Basic Statistics, Mathematics, Computer Algorithms and any programming 

language 

 

Teaching Scheme Examination Scheme (Marks) 

Lecture 3 Hrs/week ISE MSE ESE Total 

Tutorial - 20 30 50 100 

  Credits: 3 

 

Course Objectives 

1 Provide the student with an understanding of the concepts of data mining and knowledge discovery 

process 

2 Describe the data mining tasks and study their well-known techniques 

3 Develop an understanding of the role played by knowledge in a diverse range of applications. 

4 Test real data sets using popular data mining tools such as WEKA, Knime 

Course Outcomes (CO) with Bloom’s Taxonomy Level 

At the end of the course, the students will be able to, 

CO Course Outcome Statement/s Bloom’s 

Taxonomy 

Level 

Bloom’s 

Taxonomy 

Description 

CO1 To provide a brief introduction to general issues of data mining for 

understanding. 

II Understanding 

CO2 To apply different algorithms and mining techniques with clear 

understanding of the methods 

III Applying 

CO3 To plan, design and evaluate different data mining techniques. V Evaluating 

CO4 To design, develop and validate decision making process via output 

from data mining 

VI Creating 

 

Module Module Contents Hours 

 

I 
Introduction : Basic Concepts in Data Mining 

Data mining background, classification of Data Mining, Data Mining 

Techniques. Data Preprocessing steps and methods, data transformation, 

Reduction, Discretization, Data types, supervised unsupervised learning, 

Data mining Applications and ethics 

 

6 

 

II 
Data Mining Primitives and Concept Description 

Data Mining Primitives, Architecture of Data Mining, Knowledge 

representation Concept Description: Data generalization & summarization, 

analytical  Characterization,  mining  class  comparison,  mining  

statistical measures in Databases. 

 

7 

 

III 

Association Rule mining, mining 1-dimensional & Multilevel Association 

Rule from transactional Database and Data Warehouse Association mining to 

correlation analysis, constraint based Association mining, Algorithms 

for association rules 

 

6 



IV Classification & Prediction, 

Issues, Regression, Decision Tree, Bayesian classifier, Classification methods, 

Prediction, ensemble classification 

7 

 

V 
Cluster analysis 

Clustering, analysis, methods, (partitioning based, hierarchical based, density 

based, grid based, model based), cluster validation techniques, constraint 

based cluster analysis, outlier analysis, applications 

 

7 

VI Mining Complex Data sets 

Multidimensional data analysis, mining spatial Data, Multimedia Data, time 

series and sequential data, mining text datasets, web mining. 

6 

 

Textbooks 

1 “Data Mining – Concepts and Techniques” Jiawei Han and Micheline Kamber, 3
rd

 Edition, The 

Morgan Kaufmann Series in Data Management Systems, 2011 

2 “Data Mining: Introductory and Advanced topics”, M.H. Dunham, 2
nd

 Edition, Pearson, 2003 

3 “Data Mining: Practical Machine Learning Tools and Techniques”, Ian Witten, Eibe Frank and 

Mark Hall, 3
rd

 Edition, 2011 
 

References 

1 “Data Mining Methods”, Rajan Chattamvelli, Alpha Science International, Limited, 2016 
 

Useful Links 

1 https://onlinecourses.nptel.ac.in/noc24_cs22/preview 

2 https://onlinecourses.nptel.ac.in/noc24_mg08/preview 

CO-PO Mapping 

 Programme Outcomes (PO) PSO 

 1 2 3 4 5 6 7 8 9 10 11 12 1 2 

CO1 2 2      2    3  2 

CO2 1  3 2 3   2  2    2 

CO3  3 3   3 2 3    2  3 

CO4 3 2             

The strength of mapping is to be written as 1: Low, 2: Medium, 3: High 

Each CO of the course must map to at least one PO. 

Assessment 

The assessment is based on MSE, ISE and ESE. MSE 

shall be typically on modules 1 to 3. 

ISE shall be taken throughout the semester in the form of teacher’s assessment. Mode of assessment can be 

field visit, assignments etc. and is expected to map at least one higher order PO. 

ESE shall be on all modules with around 40% weightage on modules 1 to 3 and 60% weightage on modules 

4 to 6. 

For passing a theory course, Min. 40% marks in (MSE+ISE+ESE) are needed and Min. 40% marks in 

ESE are needed. (ESE shall be a separate head of passing) 

https://onlinecourses.nptel.ac.in/noc24_cs22/preview
https://onlinecourses.nptel.ac.in/noc24_mg08/preview


 

Walchand College of Engineering, Sangli 

(Government Aided Autonomous Institute) 

AY 2026-27 

Course Information 

Programme B.Tech. (Information Technology) 

Class, Semester Final Year B. Tech., Sem II 

Course Code 7IT472 

Course Name Open Source Software Lab 

Desired Requisites: Unix Operating Systems, Software Engineering, Computer Network, Web 

Technology 
 

Teaching Scheme Examination Scheme (Marks) 

Practical 2 Hrs/week LA1 LA2 Lab ESE Total 

Laboratory 2 Hr 30 30 40 100 

  Credits: 3 
 

Course Objectives 

1 To configure the open source software 

2 To contribute or develop software in open source environment 

3 To use FOSS for software engineering 

Course Outcomes (CO) with Bloom’s Taxonomy Level 

At the end of the course, the students will be able to, 

CO Course Outcome Statement/s Bloom’s 

Taxonomy 

Level 

Bloom’s 

Taxonomy 

Description 

CO1 Exercise the FOSS tools in software development III Applying 

CO2 Analyze the economics of FOSS IV Analyzing 

CO3 Compare the open source licenses for software start up IV Analyzing 

CO4 Create new FOSS or Contribute to existing FOSS VI Creating 
 

Module Module Contents Hours 

 

 

 

I 

Introduction 

Introduction to open sources- Need of Open Sources- Advantages of Open 

Sources-Applications of Open Sources- commercial aspects of Open source 

movement, Notion of Community, Guidelines for effectively working with 

FOSS community, Benefits of Community based Software Development 

Requirements for being open, free software, open source software, FOSS 

Licensing Models –GPL, AGPL, LGPL, FDL, Economy of FOSS, History of 

Linux, Kernel Versions. 

 

 

 

3 

 

II 
Open source development and FOSS languages 

Proprietary software development model vs. Open Source software 

development model, models for FOSS- Cathedral model and Bazaar model. 

Software package management: RPM, DEB – building. 

 

2 

 

III 
Introduction to collaborative development 

Developer communities, mailing lists, IRC, wiki, version control (git/github), 

bug tracking, handling non-technical issues, localization, accessibility, 

documentation FOSS code by doxygen. 

 

2 

IV Open source Virtualization and FOSS 

Containerization technologies: docker, Container Images, alternative to 

virtualization: rocket, etc, Containerization of FOSS tools 

2 



V Configuration of Network services 

DHCP, DNS, WINES, NFS, NIS, Web server, Ftp Server, Telnet Server, etc. 

GUI configuration tools: webmin or usermin. 

2 

 

VI 
Web Server Tools and FOSS CMS 

Installation and Administration of Web Servers- LAMP, XAMPP, Apache, 

mysql, etc. Installation of Content Management Systems – WordPress, Joomla, 

Drupal, Moodle, MaheraXoops, Magento, social networking. 

 

2 

 

List of Experiments / Lab Activities 

1. Compare the various Linux Distributions and their usage 

2. Comparison of various Open Source tools : Project management 

3. Comparison of various Open Source tools: bug tracking 

4. Comparison of various Open Source tools: version control system 

5. Comparison of various Open Source tools: CMS 

6. Compilation and installation of Linux Kernel 

7. Creation Of RPM/DEB packages 

8. Excise the development of Open Source Software:-Develop simple software for basic needs such 

as calculator, editor or any small noticeable contribution in existing FOSS. 

9. Configuration of Server based services and their uses 

10. Docker container : An open source software development platform 

Text Books 

1 Andrew M. St. Laurent , “Understanding Open Source and Free Software Licensing”, First 

edition, O'Reilly Media, Inc, ISBN:9780596005818 

2 Paul Kavanagh, “Open Source Software: Implementation and Management”, First edition, Digital 

Press, 2004, ISBN: 9780080492001. 

3 Stefan Koch, “Free/Open Source Software Development”, First edition, Idea Group Publishing, 

2004. 
 

References 

1 Zhao Jiong, “A Heavily Commented Linux Kernel Source Code”, Third edition, Old Linux 

Publications, 2019 

2 Stefan Koch · “Free/Open Source Software Development”, First edition, IGI Publishing, 2004, 

ISBN-13: 978-1591403692 

3  

 

Useful Links 

1 https://bitnami.com/ 

2 https://labs.play-with-docker.com/ 

3 https://github.com/mit-pdos/xv6-public 

4 https://www.gnu.org/software/fsfe/projects/ms-vs-eu/halloween1.html 

CO-PO Mapping 
 Programme Outcomes (PO) PSO 
 1 2 3 4 5 6 7 8 9 10 11 12 1 2 

CO1   1  3        2 1 

CO2  3   2    2  3  2 3 

CO3   2         2 1 2 

CO4  1   2    2  1  3 2 

The strength of mapping is to be written as 1,2,3; where, 1: Low, 2: Medium, 3: High 

Each CO of the course must map to at least one PO, and preferably to only one PO. 

Assessment 

https://bitnami.com/
https://labs.play-with-docker.com/
https://github.com/mit-pdos/xv6-public
https://www.gnu.org/software/fsfe/projects/ms-vs-eu/halloween1.html
https://www.gnu.org/software/fsfe/projects/ms-vs-eu/halloween1.html


There are three components of lab assessment, LA1, LA2 and Lab ESE. 

IMP: Lab ESE is a separate head of passing.(min 40 %), LA1+LA2 should be min 40% 

Assessment Based on Conducted by Typical Schedule Marks 

 

LA1 

Lab activities, 

attendance, 

journal 

 

Lab Course Faculty 

During Week 1 to Week 8 Marks 

Submission at the end of 

Week 8 

 

30 

 

LA2 

Lab activities, 

attendance, 

journal 

 

Lab Course Faculty 

During Week 9 to Week 16 

Marks Submission at the end of 

Week 16 

 

30 

 

Lab ESE 

Lab activities, 

journal/ 

performance 

Lab Course Faculty and 

External Examiner as 

applicable 

During Week 18 to Week 19 

Marks Submission at the end of 

Week 19 

 

40 

Week 1 indicates starting week of a semester. Lab activities/Lab performance shall include performing 

experiments, mini-project, presentations, drawings, programming, and other suitable activities, as per the 

nature and requirement of the lab course. The experimental lab shall have typically 8-10 

experiments and related activities if any. 



Walchand College of Engineering, Sangli 
(Government Aided Autonomous Institute) 

AY 2026-27 

Course Information 

Programme B.Tech. (Information Technology) 

Class, Semester Final Year B. Tech., Sem II 

Course Code  7IT471 

Course Name Data Mining Laboratory 

Desired Requisites: Computer programming, Knowledge about Mathematics and Statistics 

 

Teaching Scheme Examination Scheme (Marks) 

Practical 2 Hrs/ Week LA1 LA2 Lab ESE Total 

Interaction - 30 30 40 100 

  Credits: 1 

 

Course Objectives 

1 Students will be able to describe data processing methods for data cleaning and summarization. 

2 Students will demonstrate competency in data modelling and presenting. 

3 Students will learn steps involved in development of data mining algorithms and use at least one data 

mining tool. 

Course Outcomes (CO) with Bloom’s Taxonomy Level 

At the end of the course, the students will be able to, 

CO Course Outcome Statement/s Bloom’s 

Taxonomy 

Level 

Bloom’s 

Taxonomy 

Description 

CO1 To apply appropriate data preprocessing techniques III Applying 

CO2 To study, evaluate and test various data mining algorithms IV Analyzing 

CO3 integrate learning from domain for decision making process in an 

organization 

VI Creating 

CO4 To design a data mining algorithm to solve real word problems VI Creating 
 

List of Experiments / Lab Activities/Topics 

List of Lab Activities: Students should study and implement experiments on following topics. 

1. Understanding and recognizing data types, data set and its characteristics. 

2. Use of plotting various types of graphs to visualize data in spreadsheet software applications.. 

3. Data collection, surveys and processing using spreadsheet software applications. 

4. Data extraction methods and analysis in spreadsheet software applications. 

5. Finding 5 number summary for dataset and plotting Box plot. 

6. Perform data preprocessing tasks. 

7. Perform data generalization & summarization tasks. 

8. Finding frequent itemset. 

9. Unsupervised Learning Methods : Finding association Rules 

10. Supervised Learning Methods - Classification 

11. Unsupervised Learning Methods - Clustering 

12. Perform various data mining tasks using WEKA and KNIME tools. 

13. Project - Using some sample data provide data mining based solution. 



 

Textbooks 

1 Jiawei Han and Micheline Kamber, “Data Mining – Concepts and Techniques”, 3
rd

 Edition, The 

Morgan Kaufmann Series in Data Management Systems, 2011 

2 Ian Witten, Eibe Frank and Mark Hall, “Data Mining: Practical Machine Learning Tools and 

Techniques”, 3
rd

 Edition, 2011 

3  

 

References 

1 Chris Pal, Ian Witten, Eibe Frank, and Mark Hall, “Data Mining: Practical Machine Learning 

Tools and Techniques”, Morgan Kaufmann Series in Data Management Systems, 4
th
 Edition, 

2013 

2 Bostjan Kaluza, “Instant Weka How-to”, Packt Publishing Limited, June 2013 

 

Useful Links 

1 https://nptel.ac.in/courses/110/107/110107092/ 

2 https://nptel.ac.in/courses/110/107/110107095/ 

CO-PO Mapping 

 Programme Outcomes (PO) PSO 

 1 2 3 4 5 6 7 8 9 10 11 12 1 2 

CO1 2 2      2    3  2 

CO2   3 2 3   2  2    2 

CO3  3 3   3 2 3    2  3 

CO4   2 3    2    2 2 3 

The strength of mapping is to be written as 1,2,3; where, 1: Low, 2: Medium, 3: High 

Each CO of the course must map to at least one PO, and preferably to only one PO. 

Assessment 

There are three components of lab assessment, LA1, LA2 and Lab ESE. 

IMP: Lab ESE is a separate head of passing.(min 40 %), LA1+LA2 should be min 40% 

Assessment Based on Conducted by Typical Schedule Marks 

 

LA1 

Lab activities, 

attendance, 

journal 

 

Lab Course Faculty 

During Week 1 to Week 4 Marks 

Submission at the end of 

Week 4 

 

30 

 

LA2 

Lab activities, 

attendance, 

journal 

 

Lab Course Faculty 

During Week 5 to Week 8 Marks 

Submission at the end of 

Week 8 

 

30 

 

Lab ESE 

Lab activities, 

journal/ 

performance 

Lab Course Faculty and 

External Examiner as 

applicable 

During Week 9 to Week 13 

Marks Submission at the end of 

Week 13 

 

40 

Week 1 indicates starting week of a semester. Lab activities/Lab performance shall include performing 

experiments, mini-project, presentations, drawings, programming, and other suitable activities, as per the nature 

and requirement of the lab course. The experimental lab shall have typically 8-10 experiments and 

related activities if any. 

  

https://nptel.ac.in/courses/110/107/110107092/
https://nptel.ac.in/courses/110/107/110107095/


Walchand College of Engineering, Sangli 
(Government Aided Autonomous Institute) 

AY 2026-27 

Course Information 

Programme B.Tech. (Information Technology) 

Class, Semester Final Year B. Tech., Sem II 

Course Code  7IT491 

Course Name Project Management and Technical Writing 

Desired Requisites:  

 

Teaching Scheme Examination Scheme (Marks) 

Lecture 1 Hrs/week LA1 LA2 ESE Total 

Tutorial  30 30 40 100 

  Credits: 3 

 

Course Objectives 

1 To convey ethical guidelines during technical content preparation and presentation. 

2 To understand the fundamental concepts of project management and planning. 

3 To understand the processes in the knowledge areas and inter dependencies between them. 

Course Outcomes (CO) with Bloom’s Taxonomy Level 

At the end of the course, the students will be able to, 

CO Course Outcome Statement/s Bloom’s 

Taxonomy 

Level 

Bloom’s 

Taxonomy 

Description 

CO1 Create effective report and presentations of the technical work II Creating 

CO2 Use appropriate charts, tables and figures in presentation and report III Applying 

CO3 Apply the concepts of Project Management principle for planning 

to execution of IT projects 

II Understanding 

CO4 Plan and manage the scope, cost, timing, and quality of the project III Applying 

 

Module Module Contents Hours 

 

 

I 

Technical Report Writing 

Technical writing basics, Grammar and language, Types of technical reports, 

Study of technical report Structure, Preamble, Abstract, Literature 

review/survey, Problem statement, Objectives, Methodologies, Results, 

Discussions, Conclusion, Acknowledgements etc. 

Use of Bibliographies/references and proper citations in reports. Citations 

reference style and methods. Technical writing ethics and plagiarism. 

 

 

3 

II Project report, Conference paper, Journal Paper, Intellectual Property Rights 

(IPR), Selection of paper type for possible publication. Equations, Figures and 

Table formatting. 

2 

 

III 
Presentations 

Presentation tips and styles, Presentation structure, Number of slides and Time 

management, Presentation styles, Figures and Tables for data representations 

etc. 

 

2 



 

 

IV 

Introduction to Software Project Management 

Project, project management (PM), role of project manager, project 

management profession, project phases and lifecycle, context of IT projects, 

process groups and, knowledge areas. Project management plans, project 

execution and monitoring. 

 

 

2 

 

V 

Project schedule Management: 

Importance of project schedules, activity - definition, sequencing, resource and 

duration estimating; schedule development and control, cost estimating, 

budgeting and control. 

 

2 

 

 

VI 

Project Quality, Human Resource and Risk Management: 

Quality planning, quality management, managing people, human resource 

planning, acquiring, developing and managing project team, Communication 

planning, performance reporting, risk management planning, sources of risk, 

risk identification, risk analysis, risk response planning, 

risk monitoring and control. 

 

 

2 

 

List of Experiments / Lab Activities 

 1. Experiment 1: Study and compare of various types of technical reports and papers. 

2. Experiment 2: Study and compare of various types of technical papers. 

3. Experiment 3: Prepare a product flyer using technical details. 

4. Experiment 4: Prepare report using references with proper citations. 

5. Experiment 5: Study of Plagiarism (Checking and minimizing plagiarism). 

6. Experiment 6: Prepare presentation on any technical topic using any presentation 

method/rule. 

7. Experiment 7: Carry out presentation evaluation in groups and revise the presentation. 

8. Experiment 8: Use/prepare a dataset and present the dataset effectively using figures and 

tables. 

9. Experiment 9: Develop project charter for the project topic with functional and 

behavioural requirements. 

10. Experiment 10: Prepare project schedule using network model diagram and entire project 

schedule by estimating activity resources and estimated time. 

11. Experiment 11: Prepare cost estimate using different techniques and project quality 

document. 

12. Experiment 12: Identifying the risk involved in the project and preparing a risk portfolio 

document. 

13. Experiment 13: Prepare SOW for the procurement of the project. 

Text Books 

1 Kothari C. R, “Research Methodology”, 2
nd

 Edition, New Age International, 1990 

2 Chopra Deepak and Sondhi Neena, “Research Methodology : Concepts and cases”, 2
nd

 Edition, 

Vikas Publishing House, New Delhi, 2015 

3 Project Management - Mantel Jr., Meredith, Shafer, Sutton with Gopalan (Wiley India Edition) 

4 Effective Project Management: Traditional, Agile, Extreme – Robert K Wyosaki (Seventh 

Edition) Wiley India 
 

References 

1 Melville Stuart and Goddard Wayne, “Research Methodology: An Introduction For Science & 

Engineering Students”, 1
st
 Edition, Kenwyn Juta & Co. Ltd.,1996 

2 G. Ramamurthy, “Research Methodology”, 2
nd

 Edition, Dream Tech Press, New Delhi, 2015 

3 Project Management (4th Edition) – Kathy Schwalbe, (Cengage Learning – India Edition) 



 

Useful Links 

1 https://onlinecourses.swayam2.ac.in/ntr21_ed23/preview 

Academic Research & Report Writing 

2 https://onlinecourses.swayam2.ac.in/cec21_ge18/preview 

Academic Writing 

3 https://onlinecourses.nptel.ac.in/noc21_ge12/preview 

Qualitative Research Methods And Research Writing 

4 https://onlinecourses.nptel.ac.in/noc21_hs44/preview 

Effective Writing 

5 https://www.coursera.org/specializations/engineering-project-management#courses 

6 https://onlinecourses.nptel.ac.in/noc22_mg60/preview 

7 https://onlinecourses.nptel.ac.in/noc22_cs107/preview 

CO-PO Mapping 

 Programme Outcomes (PO) PSO 

 1 2 3 4 5 6 7 8 9 10 11 1 2 

CO1     3 2 2  3    2 

CO2     3    2  1 1  

CO3 3 2  2 1   2 1 3 2 2  

CO4 1 1  1  1  2  3   3 

The strength of mapping is to be written as 1: Low, 2: Medium, 3: High 

Each CO of the course must map to at least one PO. 

Assessment 

There are three components of lab assessment, LA1, LA2 and Lab ESE. 

IMP: Lab ESE is a separate head of passing.(min 40 %), LA1+LA2 should be min 40% 

Assessment Based on Conducted by Typical Schedule Marks 

 

LA1 

Lab activities, 

attendance, 

journal 

 

Lab Course Faculty 

During Week 1 to Week 8 

Marks Submission at the end of 

Week 8 

 

30 

 

LA2 

Lab activities, 

attendance, 

journal 

 

Lab Course Faculty 

During Week 9 to Week 16 

Marks Submission at the end of 

Week 16 

 

30 

 

Lab ESE 

Lab activities, 

journal/ 

performance 

Lab Course Faculty and 

External Examiner as 

applicable 

During Week 18 to Week 19 Marks 

Submission at the end of 

Week 19 

 

40 

Week 1 indicates starting week of a semester. Lab activities/Lab performance shall include performing 

experiments, mini-project, presentations, drawings, programming, and other suitable activities, as per the 

nature and requirement of the lab course. The experimental lab shall have typically 8-10 experiments and related 

activities if any. 

https://onlinecourses.swayam2.ac.in/ntr21_ed23/preview
https://onlinecourses.swayam2.ac.in/cec21_ge18/preview
https://onlinecourses.nptel.ac.in/noc21_ge12/preview
https://onlinecourses.nptel.ac.in/noc21_hs44/preview
https://www.coursera.org/specializations/engineering-project-management#courses
https://onlinecourses.nptel.ac.in/noc22_mg60/preview?user_email=mullatahseen%40gmail.com
https://onlinecourses.nptel.ac.in/noc22_cs107/preview


Walchand College of Engineering, Sangli 

(Government Aided Autonomous Institute) 

AY 2026-27 

Course Information 

Programme B.Tech. (Information Technology) 

Class, Semester Final Year B. Tech., Sem II 

Course Code  7IT492 

Course Name Project 

Desired Requisites:  

 

Teaching Scheme Examination Scheme (Marks) 

Practical 10 Hrs/Week LA1 LA2 Lab ESE Total 

Interaction - 30 30 40 100 

  Credits: 5 

 

Course Objectives 

1 To help students to identify real life needs and discuss project requirements. 

2 To give technical solutions through latest design & development tools. 

3 To direct students to compare and analyze the IT platforms for efficient solutions. 

Course Outcomes (CO) with Bloom’s Taxonomy Level 

At the end of the course, the students will be able to, 

CO Course Outcome Statement/s Bloom’s 

Taxonomy 

Level 

Bloom’s 

Taxonomy 

Description 

CO1 Integrate project at each stage of the software development life 

cycle 

III Applying 

CO2 Evaluate project plans that address real-world challenges V Evaluating 

CO3 Measure the results of project to justify the solutions to 

problem statement 

V Evaluating 

CO4 Develop successful software projects that support 

program’s strategic goals and satisfies the customer needs 

VI Creating 

 

List of Experiments / Lab Activities 

List of Experiments: 

Project is to be carried out in a group of maximum 5 to 6 students. 

Each group will carry out a project by developing any application software based on the following areas. 

1. Application can be based on any trending new technology. 

2. Application can be extension to previous projects. 

3. Project group should achieve all the proposed objectives of the problem statement. 

4. The work should be completed in all aspects of design, implementation and testing and follow 

software engineering practices. 

5. Project reports should be prepared and submitted in soft and hard form along with the code and 

other dependency documents. Preferable use online code repositories (github/bitbucket) 

6. Project will be evaluated continuously by the guide/panel as per assessment plan. 

7. Presentation and report should use standard templates provided by department. 

8. The plagiarism report has to be checked for threshold 10% 

Project report (pre-defined template) should be prepared using Latex/Word and submitted along 

with soft copy on CD/DVD (with code, PPT, PDF, Text report document & reference material) or 

on an online repository. 

Students should maintain a project log book containing weekly progress of the project. 



 

Text Books 

1 Rajendra Kumbhar , “How to Write Project Reports, Ph. D. Thesis and Research Articles”, 

Universal Prakashan, 2015 

2 Marilyn Deegan, “ Academic Book of the Future Project Report”, A Report to the AHRC 

& the British Library, 2017 
 

References 

1 https://www.youtube.com/watch?v=0oSDa2kf5I8 (report writing ) 

2  

 

Useful Links 

1 https://pats.cs.cf.ac.uk/wiki/lib/exe/fetch.php?media=project-report.pdf 

2 http://users.iems.northwestern.edu/~hazen/Writing%20Project%20Reports%202004a.pdf 

3 https://www.upgrad.com/blog/java-project-ideas-topics-for-beginners/ 

4 https://www.geeksforgeeks.org/computer-science-projects/ 

CO-PO Mapping 

 Programme Outcomes (PO) PSO 

 1 2 3 4 5 6 7 8 9 10 11 12 1 2 

CO1  1 2  2  2  1   3 3 3 

CO2  3   3 2  2  2  3 2 1 

CO3   2    3  2  3  2 2 

CO4  3           3  

The strength of mapping is to be written as 1,2,3; where, 1: Low, 2: Medium, 3: High 

Each CO of the course must map to at least one PO, and preferably to only one PO. 

Assessment 

There are three components of lab assessment, LA1, LA2 and Lab ESE. 

IMP: Lab ESE is a separate head of passing.(min 40 %), LA1+LA2 should be min 40% 

Assessment Based on Conducted by Typical Schedule Marks 

 

LA1 

Lab activities, 

attendance, 

journal 

 

Lab Course Faculty 

During Week 1 to Week 8 Marks 

Submission at the end of 

Week 8 

 

30 

 

LA2 

Lab activities, 

attendance, 

journal 

 

Lab Course Faculty 

During Week 9 to Week 16 

Marks Submission at the end of 

Week 16 

 

30 

 

Lab ESE 

Lab activities, 

journal/ 

performance 

Lab Course Faculty and 

External Examiner as 

applicable 

During Week 18 to Week 19 Marks 

Submission at the end of Week 19 

 

40 

Week 1 indicates starting week of a semester. Lab activities/Lab performance shall include performing 

experiments, mini-project, presentations, drawings, programming, and other suitable activities, as per 

the nature and requirement of the lab course. The experimental lab shall have typically 8-10 experiments and 

related activities if any. 

 

https://www.amazon.in/s/ref%3Ddp_byline_sr_book_1?ie=UTF8&field-author=Rajendra%2BKumbhar&search-alias=stripbooks
https://www.youtube.com/watch?v=0oSDa2kf5I8
https://www.youtube.com/watch?v=0oSDa2kf5I8
https://pats.cs.cf.ac.uk/wiki/lib/exe/fetch.php?media=project-report.pdf
http://users.iems.northwestern.edu/~hazen/Writing%20Project%20Reports%202004a.pdf
https://www.upgrad.com/blog/java-project-ideas-topics-for-beginners/
https://www.upgrad.com/blog/java-project-ideas-topics-for-beginners/
https://www.geeksforgeeks.org/computer-science-projects/
https://www.geeksforgeeks.org/computer-science-projects/

