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            T.E. Semester –VI Choice Based Credit Grading Scheme with Holistic Student Development (CBCGS-H 2019) Proposed Syllabus under Autonomy Scheme B.E.( Information Technology ) T.E.(SEM : VI) Course Name : Software Engineering with Project Management Course Code :ITC ITC601 Teaching Scheme (Program Specific) Examination Scheme (Formative/ Summative) Modes of Teaching / Learning / Weightage Modes of Continuous Assessment / Evaluation Hours Per Week Theory (100) Practical/Oral (25) Term Work (25) Total Theory Tutorial Practical Contact Hours Credits IA ESE OR TW 150 4 - 2 6 5 20 80 25 25 IA: In-Semester Assessment- Paper Duration – 1Hours ESE : End Semester Examination- Paper Duration - 3 Hours Total weightage of marks for continuous evaluation of Term work/Report: Formative (40%), Mini Project and presentation (40%) and Attendance /Learning Attitude (20%). Prerequisite: Object Oriented Paradigms, any one OOP language. Database management. Course Objective: The course intends to deliver the fundamentals of software engineering concepts and software development life cycle. Objective of the course is to provide the understanding of software life cycle process model, agile software development. It also focuses on concept concepts and principles of software design and user-centric approach and principles of effective user interfaces, testing methods and techniques, software quality assurance and configuration management, project management life cycle, project scheduling concept and risk management associated to various types of projects. Course Outcomes: Upon completion of the course student will be able to: S.No. Course Outcomes Cognitive levels of attainment as per Bloom’s Taxonomy 1 Define various software application domains and remember different process model used in software development.. L1, L2 2 Explain needs for software specifications also they can classify different types of software requirements and their gathering techniques. L1,L2,L3 3 Convert the requirements model into the design model and demonstrate use of software and user-interface design principles. L2,L3,L4 4 Distinguish among SCM and SQA and can classify different testing strategies and tactics and compare them. L1,L2,L3, 5 Justify role of SDLC in Software Project Development and they can evaluate importance of Software Engineering in PLC. L1,L2,L3,L4 6 Generate project schedule and can construct, design and develop network diagram for different type of Projects. They can also organize different activities of project as per Risk impact factor. L1,L2,L3,L4,L5 
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T.E. Semester –VI
 Choice Based Credit Grading Scheme with Holistic Student Development (CBCGS-H 2019) Proposed Syllabus under Autonomy Scheme
 B.E.( Information Technology ) T.E.(SEM : VI)
 Course Name : Software Engineering with Project Management Course Code :ITC ITC601 Teaching Scheme (Program Specific) Examination Scheme (Formative/ Summative)
 Modes of Teaching / Learning / Weightage Modes of Continuous Assessment / Evaluation
 Hours Per Week Theory (100)
 Practical/Oral (25)
 Term Work (25)
 Total
 Theory Tutorial Practical Contact Hours
 Credits IA ESE OR TW
 150 4 - 2 6 5 20 80 25
 25
 IA: In-Semester Assessment- Paper Duration – 1Hours ESE : End Semester Examination- Paper Duration - 3 Hours
 Total weightage of marks for continuous evaluation of Term work/Report: Formative (40%), Mini Project and presentation (40%) and Attendance /Learning Attitude (20%).
 Prerequisite: Object Oriented Paradigms, any one OOP language. Database management.
 Course Objective: The course intends to deliver the fundamentals of software engineering concepts and software development life cycle. Objective of the course is to provide the understanding of software life cycle process model, agile software development. It also focuses on concept concepts and principles of software design and user-centric approach and principles of effective user interfaces, testing methods and techniques, software quality assurance and configuration management, project management life cycle, project scheduling concept and risk management associated to various types of projects. Course Outcomes: Upon completion of the course student will be able to:
 S.No. Course Outcomes Cognitive levels of attainment as per
 Bloom’s Taxonomy 1 Define various software application domains and remember different process
 model used in software development.. L1, L2
 2 Explain needs for software specifications also they can classify different types of software requirements and their gathering techniques.
 L1,L2,L3
 3 Convert the requirements model into the design model and demonstrate use of software and user-interface design principles.
 L2,L3,L4
 4 Distinguish among SCM and SQA and can classify different testing strategies and tactics and compare them.
 L1,L2,L3,
 5 Justify role of SDLC in Software Project Development and they can evaluate importance of Software Engineering in PLC.
 L1,L2,L3,L4
 6 Generate project schedule and can construct, design and develop network diagram for different type of Projects. They can also organize different activities of project as per Risk impact factor.
 L1,L2,L3,L4,L5
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Detailed Syllabus:
 Module No.
 Topics Hrs. Cognitive levels of attainment as per
 Bloom’s Taxonomy
 0 Prerequisite 02 --- Nature of Software, Software Definition, Software Characteristics, Software Application Domains
 1 The Software Process 08 L1, L2 Generic view of Process, Prescriptive Models: Waterfall Model, Incremental-RAD Model, Evolutionary Process Model-Prototyping, Spiral and Concurrent Development Model, Specialized Models: Component based, Aspect Oriented Development, Agile Methodology, Scrum and Extreme Programming
 2
 Requirements Engineering and Cost Estimation 08 L1,L2,L3
 Requirement, Types of Requirements, Requirement gathering, Requirement Engineering Task, Identifying Stakeholders, Multiple viewpoints, SRS (Software Requirement Specification) Project Estimation, LOC based, FP based and Use case based estimation.
 3
 Analysis and Design Engineering 07 L2,L3,L4
 Introduction of Analysis elements, Scenario based, Flow based, behaviour and class based Design Concepts and Principles, Architecture Design, Component Level Design, System Level Design, User Interface Design.
 4 Quality &Configuration Management 07 L1,L2,L3,
 Need for Testing, Testing Tactics, Testing strategies, McCall’s Quality Factor, Software Configuration Management, SCM Process
 5 IT Project Management 09 L1,L2,L3,L4 Introduction, 4 P’s, W5HHPrinciple, Need for Project Management, Project Life cycle and ITPM, Project Feasibility, RFP,PMBOK Knowledge areas, Business Case, Project Planning, Project Charter and Project Scope.
 6 Project Scheduling and Risk Management 08 L1,L2,L3,L4,L5
 WBS, Developing the Project Schedule, Network Diagrams(AON, AOA), CPM and PERT, Gantt Chart, Risk Identification, Risk Projection and RMMM
 Total Hr.
 49
 Mini Project Guide Lines 1. Students should take one case study as a mini project work which is to be conducted by a group of three students
 2. Each group will be associated with a subject In charge/ mini project mentor. The group should meet with the concerned faculty during Laboratory hours and the progress of work discussed must be documented.
 3. The students must be able to identify Object oriented Technologies, Basic expression of Classes, Attributes and operations.
 4. Students must develop a Conceptual Model of the UML for above case study.
 5. Students should define Classes, Relationships, Class Diagrams, Advanced Classes and Relationship, Object Diagrams for above case study.
 6. Students should define Use Cases, Use case Diagrams, Activity Diagrams, Interaction Diagrams, State Chart Diagrams for above case study.
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7. Students should define Components, Deployment, Collaborations, Component Diagrams, and Deployment Diagrams for above case study
 8. Students should define SRS, WBS, Network Diagram, Gantt chart, and Cost Estimation Techniques
 9. Demonstration it using Scrum Tool
 10. Each group may present their work in various project competitions and paper presentations.
 11. A detailed report is to be prepared as per guidelines given by the concerned faculty.
 Books and References:
 S. No. Title Authors Publisher Edition
 Year
 1. Software Engineering : A Practitioner’s Approach
 Roger S Pressman McGraw-Hill 7th Edition
 2010
 2. Information Technology Project Management
 Jack T. Marchewka, Wiley India
 4th
 Edition 2016
 3. Software Engineering Ian Sommerville
 Pearson Education
 9th edition
 2011
 Online Recourses:
 S. No. Website Name URL Modules covered
 1. https://nptel.ac.in https://nptel.ac.in/courses/106101061/ https://nptel.ac.in/courses/106105087/
 M1,M2
 2. https://nptel.ac.in https://nptel.ac.in/courses/106108103/
 M3
 3. https://www.guru99.com https://www.guru99.com/software-configuration-management-tutorial.html
 M4
 4. https://nptel.ac.in https://nptel.ac.in/courses/110107081/ M5,M6
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T.E. Semester –VI
 Choice Based Credit Grading Scheme with Holistic Student Development (CBCGS-H 2019) Proposed Syllabus under Autonomy Scheme
 B.E.( Information Technology ) T.E.(SEM : VI)
 Course Name :Data Mining and Business Intelligence Course Code :ITC602 Teaching Scheme (Program Specific) Examination Scheme (Formative/ Summative)
 Modes of Teaching / Learning / Weightage Modes of Continuous Assessment / Evaluation
 Hours Per Week Theory (100)
 Practical/Oral (25)
 Term Work (25)
 Total
 Theory Tutorial Practical Contact Hours
 Credits IA ESE OR TW
 150 4 - 2 6 5 20 80 25
 25
 IA: In-Semester Assessment- Paper Duration – 1Hours ESE : End Semester Examination- Paper Duration - 3 Hours
 Total weightage of marks for continuous evaluation of Term work/Report: Formative (40%), Timely Completion of Practical (40%) and Attendance /Learning Attitude (20%).
 Prerequisite: Database Management System, Advanced Data Management Technology
 Course Objective: The course intends to deliver the fundamentals of data mining as an important tool for enterprise data management which makes students well worse in data mining algorithms, methods of evaluation and also provide knowledge on how to gather and analyze large sets of data to gain useful business understanding. Course Outcomes: Upon completion of the course student will be able to:
 S.No. Course Outcomes Cognitive levels of attainment as per
 Bloom’s Taxonomy 1 Demonstrate an understanding of the importance of data mining and the
 principles of business intelligence .
 L1, L2
 2 Perform exploratory analysis of the data to be used for mining.
 L1,L2,L3
 3 Organize and Prepare the data needed for data mining using pre preprocessing techniques
 L1,L2,L3
 4 Implement the appropriate data mining methods like classification, clustering or Frequent Pattern mining on large data sets.
 L1,L2,L3,L4,L5
 5 Define and apply metrics to measure the performance of various data mining algorithms.
 L1,L2,L3,L4,L5
 6 Apply BI to solve practical problems : Analyze the problem domain, use the data collected in enterprise, apply the appropriate data mining technique, interpret and visualize the results and provide decision support
 L1,L2,L3,L4,L5,L6
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Detailed Syllabus:
 Module No.
 Topics Hrs. Cognitive levels of attainment as per
 Bloom’s Taxonomy
 0 Prerequisite 02 --- Knowledge of databases and data warehousing, OLAP
 1 Introduction to Data Mining 03 L1, L2
 What is Data Mining; kind of pattern to be mined; technologies used; major issues in Data Mining
 2
 Data Exploration and Data Preprocessing 09 L1,L2,L3
 Types of Attributes; Statistical Description of Data; Data Visualization; Measuring similarity and Dissimilarity;
 Why Preprocessing? Data Cleaning; Data Integration; Data Reduction: Attribute subset selection, Histograms, Clustering and Sampling; Data Transformation & Data Discretization: Normalization, Binning, Histogram Analysis and Concept Hierarchy generation
 3
 Classification 09 L1,L2,L3,L4,L5
 Basic Concepts; Classification Methods: 1. Decision Tree Induction: Attribute Selection Measures, Tree pruning 2. Bayesian Classification: “Naïve Bayes” Classifier. Prediction: Structure of regression models; Simple linear regression, Multiple linear regression, Multiple linear regression. Accuracy and Error measures, Precision, Recall, Holdout, Random Sampling, Cross Validation.
 4 Clustering 09 L1,L2,L3,L4,L5
 Cluster Analysis : Basic Concepts; Partitioning Methods: K-Mean, K-Mediods; Hierarchical Methods: Agglomerative, Divisive, BIRCH; Density-Based Methods: DBSCAN
 What are outliers? Types, Challenges; Outlier Detection Methods: Supervised, Semi Supervised, Unsupervised, Proximity based, Clustering Based.
 5 Frequent Pattern Mining 08 L1,L2,L3,L4,L5
 Market Based Analysis, Frequent Itemests, Closed Itemests, and Association Rules; Frequent Pattern Mining, Efficient and Scalable Frequent Itemest Mining Methods, The Apriori Algorithm for finding Frequent Itemsets Using Candidate Generation, Generating Association Rules from Frequent Itemsets, Improving the Efficiency of Apriori, A pattern growth approach for mining Frequent Itemsets; Mining Frequent itemsets using vertical data formats; Introduction to Mining Multilevel Association Rules and Multidimensional Association Rules : From Association Mining to Correlation Analysis, lift; Introduction to Constraint-Based Association Mining
 6 Business Intelligence 08 L1,L2,L3,L4,L5,L6
 What is BI? Business Intelligence architecture; Definition of Decision support system, Development of business intelligence system
 Data mining for business application like fraud detection, clickstream mining, market segmentation, retail industry, telecommunication industry, banking & finance, CRM etc.
 Total Hr.
 48

Page 6
                        

List of Practical/ Experiment:
 Practical No.
 Type of Experiment
 Practical/Experiment topic Hrs Cognitive levels of attainment as per Bloom’s
 Taxonomy
 Basic experiment
 2 tutorials_
 1 a) Solving exercises in Data Exploration 3 L1, L2,L3
 2 b) Solving exercises in Data preprocessing 3 L1, L2,L3
 3
 Design Experiment
 Using open source tools implement Classifiers 2 L1, L2,L3
 4 Implementation of any one classifier using languages like JAVA/ python
 2 L1, L2,L3
 5 Using open source tools implement Clustering Algorithms
 2 L1,L2,L3,L4,L5
 6 Implementation of any one clustering algorithm using languages like JAVA/ python
 2 L1,L2,L3,L4,L5
 7 Using open source tools implement Association Mining Algorithms
 2 L1,L2,L3,L4,L5
 8 Implementation of any one association mining algorithm using languages like JAVA/ python
 2 L1,L2,L3,L4,L5
 9 Comparing Classifiers with different parameters 2 L1,L2,L3,L4,L5
 10
 Group Activity/ Case study
 Detailed case study of any one BI tool (open source tools like Pentaho can be used)
 2 L1, L2,L3
 11 Business Intelligence Mini Project:
 A BI report must be prepared outlining the following steps:
 a) Problem definition, Identifying which data mining task is needed
 b) Identify and use a standard data mining dataset available for the problem. Some links for data mining datasets are: WEKA site, UCI Machine Learning Repository, KDD site, KDD Cup etc.
 c) Implement the data mining algorithm of choice
 d) Interpret and visualize the results
 e) Provide clearly the BI decision that is to be taken as a result of mining.
 08 L1,L2,L3,L4,L5,L6
 Total Hrs. 30
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Books and References:
 S. No. Title Authors Publisher Edition Year 1. Data Mining Concepts and Techniques Jiawei Han, Micheline
 Kamber Morgan Kaufmann
 3rd 2012
 2. Data Mining for Business Intelligence: Concepts, Techniques, and Applications in Microsoft Office Excel with XLMiner
 G. Shmueli, N.R. Patel, P.C. Bruce Wiley
 1st 2008
 3. Introduction to Data Mining P. N. Tan, M. Steinbach, Vipin Kumar
 Pearson Education
 2nd 2006
 Online Recourses:
 S. No. Website Name URL Modules covered
 1. https://data-flair.training https://data-flair.training/blogs/data-mining-tutorial/ M1,M2
 2. https://hanj.cs.illinois.edu https://hanj.cs.illinois.edu/bk3/bk3_slidesindex.htm M3,M4,M5
 3. https://data-flair.training https://data-flair.training/blogs/business-intelligence/ M6
 4. http://people.sabanciuniv.edu http://people.sabanciuniv.edu/berrin/cs512/lectures/WEKA/WEKA%20Explorer%20Tutorial-REFERENCE.pdf
 M3,M4,M5
 https://data-flair.training/blogs/data-mining-tutorial/
 https://hanj.cs.illinois.edu/bk3/bk3_slidesindex.htm
 https://data-flair.training/blogs/business-intelligence/
 http://people.sabanciuniv.edu/berrin/cs512/lectures/WEKA/WEKA%20Explorer%20Tutorial-REFERENCE.pdf
 http://people.sabanciuniv.edu/berrin/cs512/lectures/WEKA/WEKA%20Explorer%20Tutorial-REFERENCE.pdf
 http://people.sabanciuniv.edu/berrin/cs512/lectures/WEKA/WEKA%20Explorer%20Tutorial-REFERENCE.pdf
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T.E. Semester –VI Choice Based Credit Grading Scheme with Holistic Student Development (CBCGS-H 019)
 Proposed Syllabus under Autonomy Scheme B.E. ( Information Technology ) T.E.(SEM : VI)
 Course Name : Cloud computing & Services Course Code : ITC603
 Teaching Scheme (Program Specific) Examination Scheme (Formative/ Summative) Modes of Teaching / Learning / Weightage Modes of Continuous Assessment / Evaluation
 Hours Per Week Theory (100)
 Practical/Oral (25)
 Term Work (25)
 Total
 Theory Tutorial Practical Contact Hours
 Credits IA ESE OR TW
 150 4 - 2 6 5 20 80 25
 25
 IA: In-Semester Assessment- Paper Duration – 1Hours
 ESE : End Semester Examination- Paper Duration - 3 Hours Total weightage of marks for continuous evaluation of Term work/Report: Formative (40%),
 Timely Completion of Practical (40%) and Attendance /Learning Attitude (20%).
 Prerequisite: OSI Layers, Basics of OS, Computer Network
 Course Objective: The course intends to deliver the fundamental knowledge of virtualization, cloud computing, various cloud computing services, cloud Implementation, programming and mobile cloud computing and also to develop and analyse various cloud components and backup strategies for cloud.
 Course Outcomes: Students will be able to:
 SN Course Outcome Cognitive levels as per bloom’s Taxonomy
 1 Define Cloud Computing and memorize the different Cloud service and deployment models
 L1
 2 Describe importance of virtualization along with their technologies. L1,L2
 3 Use and Examine different cloud computing services L1,L2,L3
 4 Analyse the components of open stack & Google Cloud platform and understand Mobile Cloud Computing
 L1,L2,L3,L4
 5 Describe the key components of Amazon web Service L1,L2,L3
 6 Design & develop backup strategies for cloud data based L1,L2,L3/L4
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Detailed Syllabus:
 Module No.
 Topics Hrs. Cognitive levels as per bloom’s
 Taxonomy
 0
 Prerequisites 02
 --
 OSI Layers, Basics of OS.
 1
 Introduction
 06
 L1,L2
 Defining Cloud Computing, Cloud and other similar configurations, Components of Cloud Computing, Cloud types: NIST and Cloud Cube Models, Cloud Deployment Models and Service Models, Cloud computing architecture, Advantages and Disadvantages of Cloud Computing
 2
 Virtualization
 10
 L1,L2,L3 Virtualization: Characteristics of virtualized environment, Understanding the importance of Hypervisors, Type I & Type II Hypervisors, Taxonomy of virtualization, Implementation Levels of Virtualization, Virtualization of CPU, Memory and I/O Devices , Virtualization and Cloud Computing, Pros and Cons of virtualization, Technology Examples: KVM, Xen, Vmware and HyperV
 3
 Cloud Computing Services
 09 L1,L2,L3
 Exploring Cloud Computing Services: SPI Services Model: Software as a service, Platform as a service, and Infrastructure as a service. Anything as a service or Everything as a service(XaaS): Security as a Service, Identity management as a Service, Database as a Service, Storage as a Service, Collaboration as a Service, Compliance as a Service, Monitoring as a Service, Communication as a Service, Network as a Service, Disaster recovery as a service, Analytics as a Service, Backup as a Service.
 4
 Cloud Implementation Programming and Mobile Cloud Computing
 09 L1,L2,L3
 Open Stack Cloud Architecture: Feature of Open stack, Components of Open stack ,mode of operations Programming support for Google apps engine- GFS, Bigtables, Chubby, Google APIs. Mobile Cloud Computing: Definition, architecture, benefits and challenges of mobile cloud computing
 5
 Exploring the Components of Amazon Web Services
 11 L1,L2,L3,L4
 AWS cloud computing Platform,a) Elastic Compute Cloud(EC2): Compute Basics, Instance types, Life cycle of instances. b) Simple Storage Service (S3): Basics and Operations, Features, Amazon Glacier, Glacier vs S3. c) Elastic Block Storage (EBS):Basics and Types of EBS Volumes d)Amazon Virtual Private Cloud (Amazon VPC):Subnets, Route tables, Elastic IP Addresses (EIP),Elastic Network Interfaces (ENIs) & Security groups & ACL e) Exploring Elastic Load Balancing (ELB):Basics, Types of load balancers, Configuring Elastic Load Balancing, Basics of Cloud Watch & Auto Scaling
 6
 Cloud Backup & Solutions
 05 L1,L2,L3 Cloud Backup Solutions and their features, Cloud Solutions data management interface (CDMI), Cloud Storage gateways (CSG), Comparison between different cloud platforms: Amazon web services & Open stack (Based on Type of deployment, Services supported and their components).
 Total Hrs.
 52
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List of Practical/Experiment:
 Books and References Sr. No
 Title Authors Publisher Edition Year
 1 Cloud Computing Bible Barrie Sosinsky Wiley Publication First 2014
 2 Mastering Cloud Computing, Rajkumar Buyya MGH publication First 2013
 3 Cloud Computing Black Book
 Kailash Jayaswal, Jagannath Kallalurchi, Donald J. Houde, Dr. Deven Shah,
 Dreamtech Press. First 2014
 4 AWS certified solution Architect
 Joe Baron et.al Sybex publication. First 2018
 5 Cloud Computing Design Patterns
 Thomas Erl,Robert cope,Amin naserpour
 Pearson Publication. First 2017
 6 Cloud Computing for Dummies
 Judith Hurwitz Wiley Publication Third Edition 2011
 Practical No.
 Type of Experiment
 Practical/Experiment topic Hrs Cognitive levels as per bloom’s Taxonomy
 1
 Basic experiment
 Creating and running virtual machines on hosted Hypervisors like KVM Type 1,Vmware WorkStation and oracle Virtual box
 2 L1,L2,L3,L4
 2 Creating and running virtual machines on Baremetal Hypervisors like KVM Type 0 like Xen,Vmware ESXI or HyperV
 2 L1,L2,L3,L4
 3 Installation of virtual box on ubuntu and installation of guest operating system
 2 L1,L2,L3,L4
 4
 Design Experiment
 Installation and Configuration of Ulteo to demonstrate on demand Application delivery over browser to explore SaaS Environment.
 2 L1,L2,L3,L4
 5 To demonstrate installation and Configuration of Open stack Private cloud.
 2 L1,L2,L3,L4
 6 Implementation of application using AWS tools
 2 L1,L2,L3,L4
 7 Implement Programme using Google Apps engine.
 2 L1,L2,L3,L4
 8 Creating a Warehouse Application in SalesForce.com‘s, Force.com.
 2 L1,L2,L3,L4
 9 Configuring messaging service on Azure 2 L1,L2,L3,L4,L5
 10 To Demonstrate Platform as a Service using Googleapp Engine/IBM BlueMix/tSuru
 2 L1,L2,L3,L4
 11
 Advanced experiment
 Explore Storage as a service using own Cloud for remote file access using web interfaces.
 2 L1,L2,L3,L4
 2 L1,L2,L3,L4 12 Mini project /
 Case study
 Case study on Hadoop Installation and configuration / 2 L1,L2,L3 13 Miniproject 4 L1,L2,L3,L4,L5
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Online References
 S. No. Website Name URL Modules Covered
 1 https://apprenda.com https://apprenda.com/library/cloud/cloud-systems-and-technologies/
 M1,M3
 2 https://www.devteam.space https://www.devteam.space/blog/virtualization-techniques-in-cloud-computing/
 M2
 3 https://vapour-apps.com https://vapour-apps.com/openstack-components-for-cloud-computing/
 M4
 4 https://docs.aws.amazon.com https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/concepts.html
 M5
 5 https://searchdatabackup.techtarget.com
 https://searchdatabackup.techtarget.com/definition/cloud-backup
 M6
 https://apprenda.com/
 https://apprenda.com/library/cloud/cloud-systems-and-technologies/
 https://apprenda.com/library/cloud/cloud-systems-and-technologies/
 https://www.devteam.space/
 https://www.devteam.space/blog/virtualization-techniques-in-cloud-computing/
 https://www.devteam.space/blog/virtualization-techniques-in-cloud-computing/
 https://vapour-apps.com/
 https://vapour-apps.com/openstack-components-for-cloud-computing/
 https://vapour-apps.com/openstack-components-for-cloud-computing/
 https://docs.aws.amazon.com/
 https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/concepts.html
 https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/concepts.html
 https://searchdatabackup.techtarget.com/
 https://searchdatabackup.techtarget.com/
 https://searchdatabackup.techtarget.com/definition/cloud-backup
 https://searchdatabackup.techtarget.com/definition/cloud-backup
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T.E. Semester –VI Choice Based Credit Grading Scheme with Holistic Student Development (CBCGS-H 2019)
 Proposed Syllabus under Autonomy Scheme B.E. ( Information Technology ) T.E.SEM :VI Course Name :Wireless network Course Code :ITC604
 Teaching Scheme (Program Specific) Examination Scheme (Formative/ Summative) Modes of Teaching / Learning / Weightage Modes of Continuous Assessment / Evaluation
 Hours Per Week Theory (100)
 Practical/Oral (25)
 Term Work (25) Total
 Theory Tutorial Practical Contact Hours Credits IA ESE OR TW
 150 4 - 2 6 5 20 80 25 25
 IA: In-Semester Exam- Paper Duration –1 Hours ESE : End Semester Exam- Paper Duration - 3 Hours
 Total weightage of marks for continuous evaluation of Term work/Report: Formative (40%), Timely Completion of Practical (40%) and Attendance/Learning Attitude (20%).
 Prerequisite: Computer networks, Wireless Network
 Course Objective: The course intends to deliver the fundamentals of wireless network, analyse different wireless technologies, evaluate Ad-hoc networks and wireless sensor networks, analyse and evaluate the security threats and related security standards and learn design considerations for wireless networks.
 Course Outcomes: Upon completion of the course Students will be able to:
 S.No. Course Outcomes Cognitive levels of attainment as per bloom’s Taxonomy
 1 Explain the basic concepts of wireless network and wireless generations. L1,L2
 2 Demonstrate the different wireless technologies such as CDMA, GSM, GPRS etc L1,L2
 3 Appraise the importance of Ad-hoc networks such as MANET and VANET and Wireless Sensor networks
 L1,L2,L3
 4 Describe and judge the emerging wireless technologies standards such as WLL, WLAN, WPAN, WMAN
 L1,L2,L3
 5 Differentiate and support the security measures, standards. Services and layer wise security considerations
 L1,L2,L3,L4
 6 Explain the design considerations for deploying the wireless network infrastructure. L1,L2,L3,L4
 Detailed Syllabus:
 Module No.
 Topics Hrs. Cognitive levels of attainment as per bloom’s Taxonomy
 Prerequisite 02 - Modulation and Demodulation Techniques, PSTN 1
 Fundamentals Wireless Communication
 07 L1,L2,L3,L4
 Fundamentals of Wireless. Communication, Advantages limitations and application, wireless media, Infrared Modulation Techniques, DSSS and FHSS Frequency Spectrum: Radio and Infrared; Wireless generations: 1G: Cellular,2G: Mobile Radio,3G: UMTS- Security related Encryption Algorithm,4G
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2
 Evolution of Wireless Technologies 10 L1,L2,L3 Multiple Access Technique: TDMA, FDMA, CSMA, CDMA Wireless Technologies:
 GSM GPRS, EDGE,CDMA,LTE, UMTSX 3 Types of Wireless Networks
 09 L1,L2,L3,L4,L5,L6 Ad-hoc: MANET & VANET, Application, Advantage and limitations; Wireless Sensor Network: Application, advantages and limitations
 4 Emerging Wireless Technologies and standards 10 L1,L2,L3,L4,L5,L6 WLL , WLAN- 802.11 (Wi-Fi), WPAN- 802.15.1/3/4 (Bluetooth Zigbee), WMAN-
 802.16a (Wi- max) , Wi-max and LTE /3GPP comparison, 5 Wireless Network Security
 07 L1,L2,L3,L4,L5,L6 The need, attacks, security serviced, WEP, Mobile IP, VPN( PPTP, LLTP, IPSec), Network Layer Security, Transport Layer Security Email Security: PGP, S/ MIME,
 6 Wireless Network Design Considerations 07 L1,L2,L3,L4, L5,L6 Wireless technology, Cisco Unified Wireless Network, Designing Wireless
 Networks with Lightweight Access Points and Wireless LAN Controllers Total Hrs. 52
 ‘ Books and References:
 Sr. No
 Title Authors Publisher Edition Year
 1 Wireless Communications and networks William Stallings Pearson / Prentice Hall 3rd 2007 2 Wireless Communications T.L.Singal, TMH 2nd 2011
 3 Authorized Self-Study Guide, Designing for Cisco Internetwork Solutions (DESGN), Diane Teare. Cisco Press 2nd 2003
 4 Wireless communication and networking Vijay Garg Elsevier 2nd 2007
 Online References:
 Sr. No. Website Name URL Modules
 covered
 1 http://ciscodocuments.blogspot.com http://ciscodocuments.blogspot.com/2011/06/chapter-2-applying-methodology-to.html M1
 2 www.rfpage.com https://www.rfpage.com/evolution-of-wireless-technologies-1g-to-5g-in-mobile-communication/ M2
 3 www.computernetworkingnotes.com https://www.computernetworkingnotes.com/ccna-study-guide/types-of-wireless-network-explained-with-standards.html M3
 4 www.link-labs.com https://www.link-labs.com/blog/types-of-wireless-technology M4
 5 h www.tutorialspoint.com https://www.tutorialspoint.com/network_security/network_security_transport_layer.htm M5
 6 http://www.ciscopress.com http://www.itsolutions.pro/images/stories/docs/cisco.press.designing.for.cisco.internetwork.solutions.desgn.pdf M6
 http://ciscodocuments.blogspot.com/
 http://ciscodocuments.blogspot.com/2011/06/chapter-2-applying-methodology-to.html
 http://ciscodocuments.blogspot.com/2011/06/chapter-2-applying-methodology-to.html
 https://www.rfpage.com/evolution-of-wireless-technologies-1g-to-5g-in-mobile-communication/
 https://www.rfpage.com/evolution-of-wireless-technologies-1g-to-5g-in-mobile-communication/
 https://www.computernetworkingnotes.com/ccna-study-guide/types-of-wireless-network-explained-with-standards.html
 https://www.computernetworkingnotes.com/ccna-study-guide/types-of-wireless-network-explained-with-standards.html
 https://www.link-labs.com/blog/types-of-wireless-technology
 http://www.ciscopress.com/
 https://www.tutorialspoint.com/network_security/network_security_transport_layer.htm
 https://www.tutorialspoint.com/network_security/network_security_transport_layer.htm
 http://www.ciscopress.com/
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Guidelines for mini project:
 1. The mini project work is to be conducted by a group of three students 2. Each group will be associated with a subject In-charge/ mini project mentor. The group should meet
 with the concerned faculty during Laboratory hours and the progress of work discussed must be documented.
 3. The students may do survey for different application using different types of sensors for their mini project.
 4. Each group will identify the Hardware (Motes from different Motes families) & sensor configuration and software requirement for their mini project problem statement.
 5. Design your own circuit board using multiple sensors etc. 6. Installation, configure and manage your sensors in such away so that they can communicate with each
 other. 7. Work with operating system, emulator like contiki cooja and do coding to for input devices on sensors. 8. Create and interface using Mobile/Web to publish or remotely access the data on Internet. 9. Each group along with the concerned faculty shall identify a potential problem statement, on which the
 study and implementation is to be conducted. 10. Each group may present their work in various project competitions and paper presentations. 11. A detailed report is to be prepared as per guidelines given by the concerned faculty.
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T.E. Semester –VI
 Choice Based Credit Grading Scheme with Holistic Student Development (CBCGS-H 2019) Proposed Syllabus under Autonomy Scheme
 B.E. (Information Technology) T.E. (SEM: VI) Course Name: Advanced Internet Programming Course Code: ITDLO 6021
 Teaching Scheme (Program Specific) Examination Scheme (Formative/ Summative) Modes of Teaching / Learning / Weightage Modes of Continuous Assessment / Evaluation
 Hours Per Week Theory (100)
 Practical/Oral (25) Term Work (25)
 Total
 Theory Tutorial Practical Contact Hours
 Credits IA ESE OR TW
 100 4 - - 4 4 20 80 -
 -
 IA: In-Semester Assessment- Paper Duration – 1 Hours ESE: End Semester Examination- Paper Duration - 3 Hours
 Total weightage of marks for continuous evaluation of Term work/Report: Formative (80%), Attendance /Learning Attitude (20%).
 Prerequisite: Basics of Internet Programming – HTML5, CSS3, XML.
 Course Objective: The course intends to deliver in depth understanding of search engine basics and search engine optimization. Along with this it also provides fundamental concepts of RIA, Web service’s, web analytics 2.0 and Web 3.0. Course Outcomes: Upon completion of the course student will be able to:
 Sr. No. Course Outcomes
 Cognitive levels of attainment as per
 Bloom’s Taxonomy
 1 Determine SEO Objectives and Develop SEO plan prior to Site Development. L1, L2, L3
 2 Explain Search Engine Optimization Techniques and Develop Keyword Generation. L1, L2, L3, L4, L5, L6
 3 Describe different Web Services Standards. L1, L2, L3
 4 Develop Rich Internet Application using proper choice of Framework. L1, L2, L3, L4, L5, L6
 5 Apply multiple quantitative and qualitative methods for web analytics 2.0. L1, L2, L3
 6 Explain Web 3.0 and Semantic web standards. L1, L2
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Detailed Syllabus:
 Module No.
 Topics Hrs. Cognitive levels of attainment as per
 Bloom’s Taxonomy
 0 Prerequisite 02 --- Introduction to HTML 5 & CSS3 basics, XML
 1 Search Engine Basics 06 L1, L2, L3
 Basics. Search Engine Basics, Algorithm based Ranking Systems: Determining Searcher Intent and Delivering Relevant, Fresh Content, Analysing Ranking Factors, Using Advanced Search Techniques, Vertical Search Techniques, Country Specific search engines.
 Determining SEO Objective and Finding Your Site’s Audience: Setting SEO Goals and Objective Developing SEO plans Prior to Site Development, SEO for Raw traffic, E-commerce Sales, Mindshare/Branding, Direct Marketing, Reputation Management, Ideological Influence.
 2
 Search Engine Optimization 08 L1, L2, L3, L4, L5, L6 Getting started SEO: Defining Your Site’s Information Architecture,
 Auditing an Existing Site to identify SEO Problems, Identifying Current Server Statistic Software and Gaining Access, Determining Top competitors, Benchmarking Current Indexing Status, Current Rankings, Benchmarking Current Traffic Source and Volumes, Conduct SEO/Website SWOT analysis. Keyword Generation, Creating Pages, Website Structure, Creating Content, Creating Communities, building Links Using Google Analytics, Social Media Optimization, Creating Pay-per-click Campaigns, Optimizing PPC Campaigns through Quality Score optimization, Tracking Results and Measuring Success.
 3
 Web Services 08 L1, L2, L3
 Web Services: Introduction to Web Services, XML, XSL, XSLT, WSDL, SOAP, UDDI, Transaction, Business Process Execution Language for web Services, WS-Security and web service security specification, WS-Reliable Messaging, WS-Policy, WS-Attachments. REST-ful web services, Resource Oriented Architecture, Comparison of REST, SOA, SOAP.
 4 Rich Internet Application 08 L1, L2, L3, L4, L5, L6 Introduction to AJAX, Blogs, Wikis, RSS feeds Working with Java
 Script Object Notation (JSON), Implement JSON on server side, Implementing Security and Accessibility in AJAX Applications: Secure AJAX application, Accessible Rich Internet Applications Developing RIA using AJAX Techniques: CSS, HTML, DOM, XMLHTTPRequest, JavaScript, PHP, AJAX as REST Client. Introduction to Open Source Frameworks and CMS for RIA: Django, Drupal, Joomla introduction and comparison.
 5 Web Analytics 2.0 08 L1, L2, L3
 Introduction to Web Analytics 2.0: State of the Analytics Union, State of the Industry, Rethinking Web Analytics: Meet Web Analytics 2.0, Optimal Strategy for Choosing Your Web Analytics Soul Mate. Clickstream Analysis: Metrics. The Key to Glory: Measuring Success. Failing Faster: Unleashing the Power of Testing and Experimentation.
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6
 Web 3.0 and Semantic Web 08
 L1, L2
 Introduction to Web 3.0 & Semantic web concept Challenges, Components, WEB 3.0 Technologies, Semantic Representation: Ontology Languages - RDF, Web Ontology Language (OWL), RDF Schema (RDFS), Simple Knowledge Organization System (SKOS), Web 3.0 Applications, Web 3.0 Impacts on Management.
 Total Hr. 48
 Books and References:
 S. No. Title Authors Publisher Edition Year 1. The Art of an SEO Eric Enge, Stephan
 Spencer, Jessie Stricchiola O’Reilly Publication
 3rd Edition
 2015
 2. Advance Internet Technology Dr. Deven Shah Dreamtech Publication
 - 2014
 3. Web Services Essentials Ethan Cerami O'Reilly Media
 - 2002
 4. Semantic Web Technologies: Trends and Research in Ontology-based Systems
 John Davies, Rudi Studer, and Paul Warren John Wiley
 1st Edition
 2007
 5. Web Analytics 2.0 Avinash Kaushik Sybex - 2009
 6. Rich Internet Application AJAX and Beyond
 Dana Moore, Raymond Budd, Edward Benson
 WROX press - 2007
 7. RESTful Web Services Leonard Richardson, Sam Ruby, David Hansson
 O'Reilly Media
 1st Edition
 2007
 Online Recourses:
 S. No. Website Name URL Modules covered
 1. http://www.webopedia.com http://www.webopedia.com/TERM/S/SEO.html M1, M2
 2. https://www.liferay.com/
 https://www.liferay.com/community/wiki/-/wiki/Main/Search+Engine+Optimization M1, M2
 3. https://searchapparchitecture.techtarget.com
 https://searchapparchitecture.techtarget.com/definition/Web-services M3
 4. https://www.computerworld.com https://www.computerworld.com/article/2551058/rich-internet-applications.html M4
 5. https://www.cooladata.com/ https://www.cooladata.com/wiki/display/webanalyticsbi/Events+in+Web+Analytics M5
 6. https://lifeboat.com/ex/web.3.0 https://lifeboat.com/ex/web.3.0 M6
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T.E. Semester –VI Choice Based Credit Grading Scheme with Holistic Student Development (CBCGS-H 2019)
 Proposed Syllabus under Autonomy Scheme B.E. ( Information Technology ) T.E.(SEM : VI)
 Course Name : Software Architecture Course Code : ITDLO6022 Teaching Scheme (Program Specific) Examination Scheme (Formative/ Summative)
 Modes of Teaching / Learning / Weightage Modes of Continuous Assessment / Evaluation Hours Per Week Theory
 (100) Practical/Oral
 (25) Term Work
 (25) Total
 Theory Tutorial Practical Contact Hours
 Credits IA ESE PR TW
 100 4 - - 4 4 20 80 -- -- IA: In-Semester Assessment- Paper Duration – 1Hours
 ESE : End Semester Examination- Paper Duration - 3 Hours Total weightage of marks for continuous evaluation of Term work/Report: Formative (40%), Timely Completion of
 Practical (40%) and Attendance /Learning Attitude (20%). Prerequisite: Software Engineering, Programming Language, UML
 Course Objectives: The course intends to deliver the fundamentals of architecture in building effective, efficient, competitive software product, principal design decisions governing the system and role of architecture in software engineering, designing application from architectural perspective, different notations used for capturing design decisions and different functional and non-functional properties of complex software systems. Course Outcomes: Upon completion of the course student will be able to:
 S.No. Course Outcomes Cognitive levels of attainment as per
 Bloom’s Taxonomy
 1 Define the cite knowledge of various approaches to document a software system L1, L2
 2 Describe functional and non-functional requirements. L1, L2
 3 Explain the proper architecture for software. L1, L2,L3 4 Recognize the categorize different components used in the software system L1, L2, L3,L4
 5 Design and choose from different architectural styles L1, L2, L3, L4
 6 Apply and Improve quality of software by selecting proper architecture L1, L2, L3,L4
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Detailed Syllabus:
 Module No.
 Topics Hrs. Cognitive levels of attainment as per
 Bloom’s Taxonomy o Prerequisite
 Power of analogy: Architecture of the building, limitations of analogy, The reorientation of software engineering
 2 L1,L2
 1 Introduction to Software Architecture and Software Product Life Cycle 5 L1, L2
 Evolution of Software Development, Fundamentals of Software Engineering, Elements of Software Architecture. Management View, Software Engineering View, Engineering Design View, Architectural View,
 2
 Architectural Design Process and Introduction to Software Design 10 L1, L2
 Understanding the problem, Identifying design elements and their relationship, Evaluating the Architecture, Transforming the Architecture, Problems in Software Architectural Design, Function form and Fabrication, The scope of Design, Psychology and Philosophy of Design, General Methodology of Design
 3
 Complexity, Modularity, Models and Knowledge Representation 07 L1, L2,L3
 Complexity, Modularity, What are Models, What are Models used for, What roles do Models Play, Modeling the Problem and Solution Domain, Views,
 4 Architecture Representation and Architectural Design Principles 10 L1, L2, L3,L4
 Goals of Architecture Representation, Foundation of Architectural Representation, Architectural Description Language, Architectural Level of Design, Architecting with Design Operators, Functional Design Strategies.
 5
 Architectural Styles, Patterns and Meta models 9 L1, L2, L3, L4
 Defining Architectural Patterns and Style, Common Architectural Styles, Understanding Metamodels, Applying Reference Models, Fundamental Metamodel for describing Software Component.
 6
 Architectural Description and Architectural Framework, Architecture Quality 7 L1, L2, L3.L4
 Standardizing Architectural Description, Creating an Architectural Description, Applying Architectural Description, Software Architecture Framework, 4+1 View Model of Architecture, Reference Model for Open Distributed Processing, Importance of Assessing Software Quality, How to improve Quality. DevOps practice and Architecture.
 Total Hrs.
 50
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Books and References:
 S. No. Title Authors Publisher Edition Year
 1. The Art of Software Architecture: Design Methods and Techniques
 Stephen T.Albin Wiley publication 1st edition 2017
 2. Software Architecture, Foundations, Theory, and Practise
 Richard Taylor, Nenad Medvidovic, Eric M Dashofy,
 Wiley Student Edition, 3rd Edition 2014
 3. Software Architecture in Practice
 Len Bass, Paul Clements, Rick Kazman
 Pearson. 2nd edition 2013
 4. DevOps A Software Architect’s Perspective
 Len Bass, Ingo Weber, Liming Zhu, Addison Wesley 1st edition 2010
 5. Scene of the Cybercrime: Computer Forensics Handbook
 Debra Littlejohn Shinder Michael Cross Syngress Publishing 2nd
 edition 2008
 Online References
 S. No. Website Name URL Modules Covered
 1 https://www.oreilly.com/ https://www.oreilly.com/ideas/10-software-architecture-resources-on-oreillys-online-learning-platform
 M1,M2
 2 https://www.youtube.com https://www.youtube.com/watch?v=x30DcBfCJRI M3
 3 https://www.youtube.com https://www.youtube.com/watch?v=W_RH7Q6rinI
 https://www.youtube.com/watch?v=i7aKW7YNOxY
 M4,M5
 4 https://www.youtube.com https://www.youtube.com/watch?v=kerqiiJZcm0 M6
 https://www.oreilly.com/
 https://www.oreilly.com/ideas/10-software-architecture-resources-on-oreillys-online-learning-platform
 https://www.oreilly.com/ideas/10-software-architecture-resources-on-oreillys-online-learning-platform
 https://www.youtube.com/watch?v=x30DcBfCJRI
 https://www.youtube.com/watch?v=W_RH7Q6rinI
 https://www.youtube.com/watch?v=i7aKW7YNOxY
 https://www.youtube.com/watch?v=kerqiiJZcm0
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T.E. Semester –VI
 Choice Based Credit Grading Scheme with Holistic Student Development (CBCGS-H 2019) Proposed Syllabus under Autonomy Scheme
 B.E. ( Information Technology ) T.E.(SEM : VI) Course Name : Digital Forensics Course Code : ITDLO6023
 Teaching Scheme (Program Specific) Examination Scheme (Formative/ Summative) Modes of Teaching / Learning / Weightage Modes of Continuous Assessment / Evaluation
 Hours Per Week Theory (100)
 Practical/Oral (25)
 Term Work (25)
 Total
 Theory Tutorial Practical
 Contact Hours
 Credits IA ESE PR TW
 100 4 - - 4 4 20 80 -- --
 IA: In-Semester Assessment- Paper Duration – 1Hours ESE : End Semester Examination- Paper Duration - 3 Hours
 Total weightage of marks for continuous evaluation of Term work/Report: Formative (40%), Timely Completion of Practical (40%) and Attendance /Learning Attitude (20%).
 Prerequisite: Computer Networks, Cryptography and Network Security
 Course Objective: The course intends to deliver the fundamentals of current cyber security issues, knowledge about ethical hacking Methodology, underlying principles and techniques associated with the digital forensic practices and cybercrime, importance of evidence handling and storage for various devices, investigation of attacks and apply digital forensic knowledge to use computer forensic tools, investigate attacks and report writing.
 Course Outcomes: Upon completion of the course student will be able to:
 S.No. Course Outcomes Cognitive levels of attainment as per
 Bloom’s Taxonomy
 1 Define the concept of ethical hacking and its associated applications in Information Communication Technology (ICT) world. L1, L2
 2 Underline the need of digital forensics and role of digital evidences. L1, L2
 3 Explain the methodology of incident response and various security issues in ICT world, and identify digital forensic tools for data collection. L1, L2,L3
 4 Recognize the importance of digital forensic duplication and various tools for analysis to achieve adequate perspectives of digital forensic investigation in various applications /devices like Windows/Unix system.
 L1, L2, L3,L4
 5 Apply the knowledge of IDS to secure network and performing router and network analysis L1, L2, L3, L4
 6 List the method to generate legal evidence and supporting investigation reports and will also be able to use various digital forensic tools. L1, L2, L3,L4
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Detailed Syllabus: Module
 No. Topics Hrs. Cognitive levels of
 attainment as per Bloom’s Taxonomy
 1 Introduction to Cyber Crime and Ethical Hacking
 5 L1, L2
 Introduction of Cybercrime: Types of cybercrime, categories cybercrime, Computers' roles in crimes, Prevention from Cybercrime, Hackers, Crackers, Phreakers Ethical Hacking :Difference between Hacking and Ethical hacking : Steps of Ethical Hacking, Exploring some tools for ethical hacking: reconnaisance tools, scanning tools
 2
 Introduction to Digital Forensics and Digital Evidences 7 L1, L2
 Digital Forensic, Rules for Digital Forensic The Need for Digital Forensics, Types of Digital Forensics, Ethics in Digital Forensics Digital Evidences: Types and characteristics and challenges for Evidence Handling
 3
 Computer Security Incident Response Methodology 10 L1, L2,L3
 Introduction to Computer Security Incident - Goals of Incident response, Incident Response Methodology, Formulating Response Strategy. IR Process – Initial Response, Investigation, Remediation, Tracking of Significant ,Investigative Information, Reporting Pre Incident Preparation, Incident Detection and Characterization. Live Data Collection: Live Data Collection on Microsoft Windows Systems, Live Data Collection on Unix-Based Systems.
 4 Forensic Duplication and Disk Analysis, and Investigation 12 L1, L2, L3,L4
 Forensic Duplication: Forensic Image Formats, Duplication, Live System Duplication, Forensic Duplication tools. Disk and File System Analysis: Media Analysis Concepts, File System Abstraction Model The Sleuth Kit : Installing the Sleuth Kit , Sleuth Kit Tools Partitioning and Disk Layouts : Partition Identification and Recovery, Redundant Array of Inexpensive Disks Special Containers : Virtual Machine Disk Images , Forensic Containers Hashing, Carving :Foremost Forensic Imaging : Deleted Data , File Slack , dd , dcfldd , dc3dd Data Analysis: Analysis, Methodology Investigating Windows systems, Investigating UNIX systems ,Investigating Applications, Web Browsers, Email, Malware Handling: Static and Dynamic Analysis
 5
 Network Forensics 9 L1, L2, L3, L4 Technical Exploits and Password Cracking , Introduction to Intrusion Detection systems, Types of IDS Understanding Network intrusion and attacks , Analyzing Network Traffic, Collecting Network based evidence, Evidence Handling. Investigating Routers, Handling Router Table Manipulation Incidents, Using Routers as Response Tools
 6
 Forensic Investigation Report and Forensic Tools 7 L1, L2, L3.L4 Investigative Report, Guidelines for Writing a Report, sample for writing a forensic report. Computer Forensic Tools: need and types of computer forensic tools, task performed by computer forensic tools. Study of open source Tools like SFIT, Autopsy etc. to acquire, search, analyze and store digital evidence
 Total Hrs. 50
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Books and References:
 S. No. Title Authors Publisher Edition Year
 1. Digital Forensic : The fascinating world of Digital Evidences
 Nilakshi Jain, Dhananjay Kalbande Wiley publication 1st
 edition 2017
 2. Incident Response and computer forensics
 Jason Luttgens, Matthew Pepe, Kevin Mandia
 Tata McGraw Hill, 3rd
 Edition 2014
 3. Network Security Assessment
 Chris McNab O’Reily
 2nd edition
 2013
 4. Digital Forensics for Network, Internet, and Cloud Computing A forensic evidence guide for moving targets and data
 Clint P Garrison Syngress
 Publishing, Inc.
 1st edition
 2010
 5. Scene of the Cybercrime: Computer Forensics Handbook
 Debra Littlejohn Shinder Michael Cross
 Syngress Publishing
 2nd edition
 2008
 Online References
 S. No. Website Name URL Modules Covered
 1 https://www.itu.int https://www.itu.int/en/ITU-D/Cybersecurity/Documents/Introduction%20to%20the%20Concept%20of%20IT%20Security.pdf
 M1,M2
 2 https://searchsecurity.techtarget.com
 https://searchsecurity.techtarget.com/definition/incident-response M3
 3 https://www.educba.com https://www.educba.com/32-most-important-cyber-security-tools/ M4,M5
 4 https://digital-forensics.sans.org
 https://digital-forensics.sans.org/blog/2010/08/25/intro-report-writing-digital-forensics/
 M6
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T.E. Semester –VI
 Choice Based Credit Grading Scheme with Holistic Student Development (CBCGS-H 2019) Proposed Syllabus under Autonomy Scheme
 B.E.( Information Technology ) T.E.(SEM : VI) Course Name : Multimedia Systems Course Code : ITDLO 6024
 Teaching Scheme (Program Specific) Examination Scheme (Formative/ Summative) Modes of Teaching / Learning / Weightage Modes of Continuous Assessment / Evaluation
 Hours Per Week Theory (100)
 Practical/Oral (25) Term Work (25)
 Total
 Theory Tutorial Practical Contact Hours
 Credits IA ESE PR TW
 100 4 - - 4 4 20 80 --
 --
 IA: In-Semester Assessment- Paper Duration – 1 Hours ESE : End Semester Examination- Paper Duration - 3 Hours
 Total weightage of marks for continuous evaluation of Term work/Report: Formative (40%), Timely Completion of Practical (40%) and Attendance /Learning Attitude (20%).
 Prerequisite: Knowledge of computer graphics, computer networking and database systems. Course Objective: The course intends to deliver the fundamentals of aspect of Multimedia Systems, standards available for different audio, video and text applications, design and develop various Multimedia Systems applicable in real time, authoring systems , networking aspects used for multimedia applications.
 Course Outcomes: Upon completion of the course student will be able to:
 S.No. Course Outcomes Cognitive levels of attainment as per
 Bloom’s Taxonomy
 1 Developed understanding of technical aspect of Multimedia Systems L1, L2, L3 2 Understand various file formats for audio, video and text media. L1, L2 3 Develop various Multimedia Systems applicable in real time. L1, L2,L3 4 Design interactive multimedia software. L1, L2,L4, L5
 5 Apply various networking protocols for multimedia applications. L1, L2,L3 6 To evaluate multimedia application for its optimum performance L1, L2, L3,L4,L5
 Detailed Syllabus:
 Module No.
 Topics Hrs.
 Cognitive levels of attainment as per
 Bloom’s Taxonomy 0 Pre-requisite 02 L1
 Basic of database, computer networks and computer graphics 1 Multimedia System Design – An Introduction 09 L1,L2
 Multimedia Elements, Multimedia Systems Architecture, Evolving technologies for Multimedia systems, Defining objects for Multimedia systems, Multimedia Data Interface standards. The Need for Data Compression Multimedia applications including digital libraries, system software, streaming videos and its applications.
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2
 Compression and Decompression Data and File Format standards 10 L1,L2,L3,L4
 Types of compression, Image Compression Schemes, Video Compression, Audio Compression. Rich-Text Format, TIFF File Format, Resource Inter-change File Format (RIFF), MIDI File Format, JPEG DIB File Format for Still and Motion Images JPEG Still Image. AVI video file format.MPEG Standards.
 3
 Multimedia Application Design 08 L1,L2,L3,L4,L5 Multimedia Application Classes. Types of Multimedia systems, Virtual Reality Design. Components of Multimedia Systems. Multimedia Database Issues and Solutions. Organizing Multimedia Databases.
 4 Multimedia Authoring and User Interface 07 L1,L2,L3,L4,L5,L6 Multimedia Authoring Systems. Hypermedia Application Design Considerations. User Interface Design. Information Access. Object Display /Playback Issues.
 5 Distributed Multimedia Systems 08 L1,L2,L3,L4,L5,L6 Components of Distributed Multimedia Systems. Distributed Client-Server Operations. Middleware in Distributed workgroup Computing. Multiserver Network Topologies. Distributed Multimedia databases. Managing Distributed Objects. Application workflow, Design Issues. Distributed Application Design Issues.
 6 System Design: Methodology and Considerations 08 L1,L2,L3,L4,L5,L6 Fundamental Design Issues. Determining Enterprise Requirements, Examining Current Architecture and Feasibility. Performance Analysis. Designing for Performance Multimedia System Design. System Extensibility. Multimedia System Design Example.
 Total Hrs.
 52
 Books and References:
 S. No. Title Authors Publisher Edition Year
 1. Multimedia Systems Design Prabhat K. Andleigh, Kiran Thakrar Pearson
 1st 2008 , ISBN 978-93-325-
 4938-8 2. Organization of Multimedia
 Resources: Principles and Practice of Information Retrieval
 Mary A. Burke
 Gower Publishing
 Ltd, England
 6th 1999, ISBN. 0566081717
 3. Introduction to Multimedia Communication, Application,
 Middleware, Networking
 K.R.Roa, Zoran S,Bojkovic & Dragorad
 A. Milovanovic. Pearson
 6th 2001
 4. Fundamentals of Multimedia Ze-Nian Li& Mark.S.Drew Pearson
 6th 2004
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Online Recourses:
 S. No. Website Name URL Modules covered
 1. https://www.nptel.ac.in https://nptel.ac.in/courses/117105083/ M1,M2
 2. https://www.cs.cmu.edu https://www.cs.cmu.edu › ~srini › lectures › Multimedia M1,M3
 3. people.sabanciuniv.edu people.sabanciuniv.edu › muratgermen › introduction to multimedia
 M2,M4
 https://www.cs.cmu.edu/
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T.E. Semester –VI Choice Based Credit Grading Scheme with Holistic Student Development (CBCGS-H 2019)
 Proposed Syllabus under Autonomy Scheme B.E. (Information Technology) T.E. (SEM: VI)
 Course Name: Green IT Course Code: ITDLO 6025 Teaching Scheme (Program Specific) Examination Scheme (Formative/ Summative)
 Modes of Teaching / Learning / Weightage Modes of Continuous Assessment / Evaluation Hours Per Week Theory
 (100) Practical/Oral (25) Term Work
 (25) Total
 Theory Tutorial Practical Contact Hours
 Credits IA ESE OR TW
 100 4 - - 4 4 20 80 -
 -
 IA: In-Semester Assessment- Paper Duration – 1 Hours ESE: End Semester Examination- Paper Duration - 3 Hours
 Total weightage of marks for continuous evaluation of Term work/Report: Formative (80%), Attendance /Learning Attitude (20%).
 Prerequisite: Environmental Studies
 Course Objective: The course intends to deliver the principles and practices of Green IT, how it can help to improve environmental sustainability, how Green IT is adopted or deployed in enterprises, understand how data centres, cloud computing, storage systems, software and networks can be made greener and how to measure the Maturity of Sustainable ICT world. Course Outcomes: Upon completion of the course student will be able to:
 Sr. No.
 Course Outcomes Cognitive levels of attainment as per
 Bloom’s Taxonomy
 1 Describe awareness among stakeholders and promote green agenda and green initiatives in their working environments leading to green movement.
 L1, L2, L3
 2 Identify IT Infrastructure Management and Green Data Centre Metrics for software development
 L1, L2, L3
 3 Recognize Objectives of Green Network Protocols for Data communication. L1, L2, L3, L4
 4 Use Green IT Strategies and metrics for ICT development. L1, L2, L3, L4, L5, L6
 5 Illustrate various green IT services and its roles. L1, L2, L3
 6 Use new career opportunities available in IT profession, audits and others with special skills such as energy efficiency, ethical IT assets disposal, carbon footprint estimation, reporting and development of green products, applications and services.
 L1, L2, L3, L4, L5, L6
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Detailed Syllabus:
 Module No.
 Topics Hrs. Cognitive levels of attainment as per
 Bloom’s Taxonomy
 0 Prerequisite 02 --- Environmental Studies
 1 Introduction 08 L1, L2, L3
 Environmental Impacts of IT, Holistic Approach to Greening IT, Green IT Standards and Eco-Labeling, Enterprise Green IT Strategy , Green IT: Burden or Opportunity?
 Hardware: Life Cycle of a Device or Hardware, Reuse, Recycle and Dispose. Software: Introduction, Energy-Saving Software Techniques, Evaluating and Measuring Software
 Impact to Platform Power.
 2
 Software development and data centers 08 L1, L2, L3
 Sustainable Software, Software Sustainability Attributes, Software Sustainability Metrics, Sustainable Software Methodology, Data Centres and Associated Energy Challenges, Data Centre IT
 Infrastructure, Data Centre Facility Infrastructure: Implications for Energy Efficiency, IT Infrastructure Management, Green Data Centre Metrics
 3
 Data Storage and communication 08 L1, L2, L3, L4
 Storage Media Power Characteristics, Energy Management Techniques for Hard Disks, System-Level Energy Management, Objectives of Green Network Protocols, Green Network Protocols and Standards.
 4 Information systems, green it strategy and metrics 08 L1, L2, L3, L4, L5, L6
 Approaching Green IT Strategies, Business Drivers of Green IT Strategy, Business Dimensions for Green IT Transformation, Multilevel Sustainable Information, Sustainability Hierarchy Models, Product Level Information, Individual Level Information, Functional Level Information, Organizational Level Information, Regional/City Level Information, Measuring the Maturity of Sustainable ICT.
 5 Green it services and roles 08 L1, L2, L3
 Factors Driving the Development of Sustainable IT, Sustainable IT Services (SITS), SITS Strategic Framework, Sustainable IT Roadmap, Organizational and Enterprise Greening, Information Systems in Greening Enterprises, Greening the Enterprise: IT Usage and Hardware, Inter-organizational Enterprise Activities and Green Issues, Enablers and Making the Case for IT and the Green Enterprise.
 6 Managing and regulating green it 06 L1, L2, L3, L4, L5, L6 Strategizing Green Initiatives, Implementation of Green IT, Information
 Assurance, Communication and Social Media, The Regulatory Environment and IT Manufacturers Non regulatory Government Initiatives, Industry Associations and Standards Bodies, Green Building Standards, Green Data Centres, Social Movements and Greenpeace
 Total Hr.
 48
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Books and References:
 S. No. Title Authors Publisher Edition Year
 1. Harnessing Green IT San Murugesan, G. R. Gangadharan
 WILEY 1st Edition
 2013
 2. Green Information Technology A Sustainable Approach
 Mohammad Dastbaz Colin Pattinson Babak Akhgar
 Elsevier - 2015
 3. Green IT for Dummies Reinhold, Carol Baroudi, and Jeffrey Hill
 Wiley - 200
 9 4. Green IT for Sustainable Business
 Practice Mark O'Neil BCS-the
 Chartered Institute for IT
 - 2010
 5. Green IT: Technologies and Applications Jae H. Kim, Myung J. Lee
 Springer - 201
 1
 Online Recourses:
 S. No. Website Name URL Modules covered
 1. http://www.cxtec.com https://www.cxtec.com/products/servers/ M2, M3
 2. https://searchdatacenter.techtarget.com
 https://searchdatacenter.techtarget.com/definition/data-center M4
 https://www.cxtec.com/products/servers/
 https://searchdatacenter.techtarget.com/definition/data-center
 https://searchdatacenter.techtarget.com/definition/data-center
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T.E. Semester –VI
 Choice Based Credit Grading Scheme with Holistic Student Development (CBCGS-H 2019) Proposed Syllabus under Autonomy Scheme
 B.E.( Information Technology ) T.E.(SEM : VI) Course Name : Mini Project Course Code : ITM601
 Teaching Scheme (Program Specific) Examination Scheme (Formative/ Summative) Modes of Teaching / Learning / Weightage Modes of Continuous Assessment / Evaluation
 Hours Per Week Theory (100)
 Practical/Oral (25) Term Work (25)
 Total
 Theory Tutorial Practical
 Contact Hours
 Credits IA ESE PR TW
 50 -- - 04 04 02 -- -- 25
 25
 IA: In-Semester Assessment- ESE : End Semester Examination-
 Total weightage of marks for continuous evaluation of Term work/Report: Formative (40%), Timely Completion of Practical (40%) and Attendance /Learning Attitude (20%).
 Prerequisite: Knowledge of Software development lifecycle
 Course Objectives: To offer students a glimpse into real world problems and challenges that need IT based solutions, enable students to create very precise specifications of the IT solution to be designed, to introduce students to the vast array of literature available of the various research challenges in the field of IT, Create awareness among the students of the characteristics of several domain areas where IT can be effectively used and enable students to use all concepts of IT in creating a solution for a problem by improving the team building, communication and management skills of the students.
 Course Outcomes: Upon completion of the course students will be able to:
 Sr. No.
 Course Outcomes Cognitive levels of attainment as per Bloom’s Taxonomy
 1 Discover potential research areas in the field of IT L1, L2, L3,L4 2 Conduct a survey of several available literature in the preferred field of
 study L1, L2, L3
 3 Compare and contrast the several existing solutions for research challenge
 L1, L2, L3,L4,L5
 4 Demonstrate an ability to work in teams and manage the conduct of the research study
 L1, L2, L3,L4
 5 Formulate and propose a plan for creating a solution for the research plan identified
 L1, L2, L3,L4
 6 To report and present the findings of the study conducted in the preferred domain
 L1, L2, L3,L4
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Guidelines:
 a. Final Year Project is divided into three phases:
 Phase I: Sem. VI Mini Project, Phase II: Sem. VII Project I, Phase III: Sem. VIII Project II
 b. A group of not more than three students should be formed in Sem. VI for Mini Project which is to be
 continued as Final Year Project Group.
 c. Every Sem. VI Mini Project will be provided with a Mentor/Guide and the same Mentor/Guide will
 be continued for Final Year Project. A record of the meetings and work discussed should be
 documented and attached in the report to be submitted at the end of semester.
 d. Work to be carried out in Sem. VI:
 i. Rigorous/extensive Literature Survey
 ii. At least refer 3 to 5 research papers for Lit. Survey from good quality national/international
 journal/ conference. Papers selected must be indexed by Scopus/IEEE/Springer/ACM/peer
 reviewed journals, etc.
 iii. List of papers surveyed should be properly documented.
 e. Students should identify their technical domain which has a broader perspective.
 f. Along with Literature Survey, students are also expected to undertake some implementation of the
 project. e.g. working demo of technical paper or working of tool or working of complex Algorithm or
 forming pre-processing datasets.
 g. Assessment has to be carried out twice at department level by presenting to panel members.
 h. Sem. VI Mini project oral exam: Oral will be taken by external examiner and project guide/mentor as
 internal examiner.
 i. Submission of report: For Sem. VI and VII, Spiral bind report per student one copy and for Sem.
 VIII, black book with paper published.
 j. Out House Projects: In Sem. VI Mini project students should have a detailed Literature Survey and
 some implementation in Sem. VI itself.
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T.E. Semester –VI
 Choice Based Credit Grading Scheme with Holistic Student Development (CBCGS-H 2019) Proposed Syllabus under Autonomy Scheme
 B.E. ( Information Technology ) T.E (SEM : VI) Course Name : Programming Skill VI- Serverless Application
 development : AWS Lambda Course Code : ITPS-601
 Teaching Scheme (Program Specific) Examination Scheme (Formative/ Summative) Modes of Teaching / Learning / Weightage Modes of Continuous Assessment / Evaluation
 Hours Per Week Theory (100)
 Practical/Oral (25)
 Term Work (25)
 Total
 Theory Tutorial Practical Contact Hours
 Credits IA ESE AC AC
 Audit Course
 -- -- -- -- -- Non-Scholastic Evaluation by teacher guardian and Institute will issue certificate
 The weightage of marks for continuous evaluation of Term work/Report: Formative (40%), Timely completion of practical (40%) and Attendance/Learning Attitude (20%)
 Prerequisite: Cloud computing, Internet Programming
 Course Objective: The course intends to deliver the fundamentals of Amazon Web Services with the knowledge of Lambda function, creating different applications using DynamoDB, interactive serverless web applications and functions for Alexa skill kit. Course Outcomes: Upon completion of the course students will be able to:
 S.No. Course Outcomes Cognitive levels of attainment as per
 Bloom’s Taxonomy
 1 To write functions with the AWS Lambda Service that respond to events and integrate other AWS Services
 L1
 2 To design, build, and deploy interactive serverless web applications using Amazon API Gateway to query Amazon DynamoDB data
 L1, L2
 3 To create applications that write records to Amazon DynamoDB, send messages with Amazon SNS, and monitor events in Amazon CloudWatch and external services
 L1, L2, L3
 4 To create Alexa skills that respond to voice commands and which can be used on the Amazon Echo, Dot, and Tap devices
 L1, L2, L3
 5 To create back-end functions in AWS Lambda, and then connect them with voice response logic using the Alexa Skills Kit.
 L1, L2, L3 ,L4
 6 To build and run applications and services without needing to provision, manage, and scale infrastructure
 L1, L2, L3 ,L4
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List of Practicals/Experiments:
 Practical No.
 Type of Experiment Practical/Experiment topic Hrs.
 Cognitive levels of attainment as
 per Bloom’s Taxonomy
 1 Basic
 experiment
 Introduction to AWS Lambda 2 L1
 2 Introduction to Amazon DynamoDB 2 L1, L2, L3 3 Introduction to Amazon API Gateway 2 L1, L2, L3
 4
 Design Experiments
 Serverless Web Apps using Amazon DynamoDB - Part 1 2 L1, L2, L3
 5 Serverless Web Apps using Amazon DynamoDB - Part 2 2 L1, L2, L3 ,L4
 6 Serverless Web Apps using Amazon DynamoDB - Part 3 2 L1, L2, L3 ,L4
 7 Working with Alexa: Build a Trivia Skill 2 L1, L2, L3 ,L4
 8 Working with Alexa: Build a Flashcard Skill 2 L1, L2, L3 ,L4
 9 Working with Alexa: Build a Decision Tree Skill 2 L1, L2, L3 ,L4
 10
 Advanced Experiments
 Serverless Architectures using Amazon CloudWatch Events and Scheduled Events with AWS Lambda
 4 L1, L2, L3 ,L4
 11 Using AWS Lambda with Amazon CloudWatch and SNS to Implement a Slack Chat Bot
 4 L1, L2, L3 ,L4
 12 Build a Serverless Text-to-Speech Application with Amazon Polly 4 L1, L2, L3 ,L4
 Total Hrs. 30
 Books and References:
 S. No.
 Title Authors Publisher Edition Year
 1. Aws: 2019 Amazon Web Services Beginners User Guide. The Ultimate Tutorial
 Julian Hunt Independently Published
 1st Edition 2019
 2. Learning AWS Aurobindo Sarkar, Amit Shah
 Packt Publishing Ltd 1st Edition 2015
 3. Learning Amazon Web Services (AWS): A Hands-On Guide to the Fundamentals of AWS Cloud
 Mark Wilkins
 Addison-Wesley Professional
 1st Edition 2019
 Online Recourses:
 S. No. Website Name URL
 1. https://amazon.qwiklabs.com
 https://amazon.qwiklabs.com/catalog?locale=en
 2. https://amazon.qwiklabs.com
 https://amazon.qwiklabs.com/quests/21?catalog_rank=%7B%22rank%22%3A2%2C%22num_filters%22%3A0%2C%22has_search%22%3Afalse%7D
 3. https://aws.amazon.com https://amazon.qwiklabs.com/catalog?keywords=introduction%20to%20aws%20lambda&ransack=true
 4. https://docs.aws.amazon.com
 https://docs.aws.amazon.com/dynamodb/?id=docs_gateway
 https://amazon.qwiklabs.com/catalog?locale=en
 https://amazon.qwiklabs.com/quests/21?catalog_rank=%7B%22rank%22%3A2%2C%22num_filters%22%3A0%2C%22has_search%22%3Afalse%7D
 https://amazon.qwiklabs.com/quests/21?catalog_rank=%7B%22rank%22%3A2%2C%22num_filters%22%3A0%2C%22has_search%22%3Afalse%7D
 https://amazon.qwiklabs.com/catalog?keywords=introduction%20to%20aws%20lambda&ransack=true
 https://amazon.qwiklabs.com/catalog?keywords=introduction%20to%20aws%20lambda&ransack=true
 https://docs.aws.amazon.com/dynamodb/?id=docs_gateway

Page 34
                        

T.E. Semester –VI Choice Based Credit Grading Scheme with Holistic Student Development (CBCGS-H 2019)
 B.E (Information Technology ) T.E.(SEM : VI) Course Name : Project Based Learning-IV Course Code : ITPBL601
 Teaching Scheme (Holistic Student Development-HSD)
 Examination Scheme (Formative/ Summative)
 Modes of Teaching / Learning / Weightage Modes of Continuous Assessment / Evaluation Hours Per Week Theory Presentation
 Report
 Total
 Theory Tutorial Practical Contact Hours
 Credits IA ESE AC AC
 Audit - - - - - Non-Scholastic Evaluation by teacher Guardian and Institute will issue certificate
 The weightage of marks for continuous evaluation of Term work/Report: Formative (40%), Timely completion of practical (40%) and Attendance/Learning Attitude (20%)
 Prerequisite: Computer Fundamentals & knowledge of Programming Languages Course Objectives: The course intends to deliver the fundamental knowledge of basic real time problems, study existing solutions, prepare literature survey, and apply basic computing & mathematics fundamentals and fundamental concepts of Programming such as C/C++ and Java to solve Basic real time problems. Course Outcomes: Upon completion of the course students will be able to:
 S. No. Course Outcomes Cognitive levels of attainment as per
 Bloom’s Taxonomy
 1 To identify & analyze the basic real time problems and prepare literature survey. L1, L2, L3,L4
 2 Identify & apply appropriate technologies & programming constructs to solve problems. L1, L2, L3
 3 Presenting & Documenting results obtained. L1, L2, L3,L4 Project Listing:
 S. No. Project Title
 1. Food Recognition & Nutrients Identification Using Deep Learning
 2. Road accident analysis using Machine learning 3. Mining Association rules based on incremental computing of big Data 4. Integration of hyper ledger in SDLC 5. File Transformation Using LiFi 6. Clubbing College Projects across India 7. Fraud App detection using Sentiment analysis 8. Seamless marketing for farming 9. Data Sharing with no distance barrier using QR code 10. IOT based Intelligent Patient Monitoring System 11. CV credibility System using Blockchain 12. Movie rating Prediction using ML 13. Paper Display using projection Mapping 14. Smart water level Detection 15. Air Quality Monitoring using ANN algorithm

Page 35
                        

T.E. Semester –VI
 TE (ALL BRANCHES) SEM: VI Course Name: Research Based Learning II Course Code: ITRBL601
 Teaching Scheme (Program Specific) Examination Scheme (Formative/ Summative) Modes of Teaching / Learning / Weightage Assessment/Evaluation Scheme
 Hours Per Week Presentation Report Term Work
 Theory Tutorial Practical Contact Hours
 Credits AC
 AC TW
 - - 2 2 1 25
 - 25
 Audit course evaluated by Teacher Guardian Mid Semester Assessment for Term work will be on continuous basis
 Prerequisite: Subject knowledge, Domain knowledge
 Course Objectives: This course is focused to engage the learner in research using critical thinking, problem solving, coding and technical writing related to upcoming latest technologies. Course Outcomes: Upon completion of the course students will be able to:
 S.N. Course Outcome Cognitive level attainment as per revised Bloom Taxonomy
 1 Upgrade the knowledge of latest technologies and developments in their domain.
 L1, L2
 2 Develop prototype based on idea which providing solutions to industry, research organization, academic organization, community or society as a whole.
 L1, L2, L3,L4,l5,L6
 3 Design and develop the code /model for given problem definition in a competitive environment and contribute for grants.
 L1, L2, L3,L4,l5,L6
 4 Write a research paper and understand technical writing. L1, L2, L3,L4,l5 Detailed Syllabus:
 Module No.
 Topics Cognitive level attainment as per revised Bloom Taxonomy
 1 Participation in online community / Forums/writing Blogs L1, L2 I. Registration on online community/forum/follow blogs /Twitter etc. Creating own Blogs and Linkedin profile. II. Evaluation is based on report submission on activities learned through registration on various platforms. Student need to submit Linkedin profile address, Blog URL is recommended Presentation and Evaluation
 2 Proto type development/ Mathematical model development based on Idea L1, L2, L3,L4,l5,L6 I. Proto type development: Introduction to Research Methodology techniques. Introduction and importance of prototype development. Transforming Idea into prototype with implementation/working model. II. Presentations by students, Experience sharing by entrepreneurs or Hackathon Winners. Presentation and Evaluation
 3 Building Competitive Attitude L1, L2, L3,L4,l5,L6 I. Participation in Project competitions/Coding competitions/Working for research grant/Consultancy: a) Participating at institute/National level/University
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level/ Conference /participate in competitions. b) Participation in funded project/consultancy projects c) Experience sharing by good coders/winners II. Evaluation based on Presentation/Certificates/ Grant received/Consultancy received Presentation and Evaluation
 4 Research Paper Publication L1, L2, L3,L4,L5,L6 I. Introduction to Research paper writing: Write a paper/case study on review of literature based on idea and developed prototype. II. Publishing: Identification of appropriate journal or conference at University level / State level/National level for submission and Preparation of a review paper. Evaluation of Research paper based on quality and acceptance of research paper.
 References: Sr. No. Title Authors Publisher Edition Year
 1. Guide to Competitive Programming: Learning and Improving Algorithms Through Contests
 Antti Laaksonen Springer Kindle 2018
 2. Writing Research Papers: A Complete Guide
 James D. Lester Longman 10th 2001
 3. Creativity in Product Innovation
 Jacob Goldenberg Cambridge University Press
 Kindle 2002
 Online References:
 Sr. No. Website Name URL Modules Covered
 1. https://www.researchgate.net https://www.researchgate.net/publication/224372998_Idea_Generation_Techniques_among_Creative_Professionals
 M2
 2. https://discuss.codechef.com https://discuss.codechef.com/t/programming-contest-detailed-syllabus-along-with-example-problems/17791
 M3
 3. https://www.statpac.com https://www.statpac.com/online-software-manual/Basic-Research-Concepts.htm
 M4
 4. 1. https://www.slideshare.net https://www.slideshare.net/AsirJohnSamuel/1introduction-to-research-
 methodology?next_slideshow=1 M4
 Prepared By Checked By Verified By Approved By
 Dr.Rekha Sharma Mrs. Pranjali Kasture Mr. Vikas Kaul Dr. Rajesh Bansode
 Subject In-Charge Program Coordinator Dy. HOD HOD Chairman BOS
 https://discuss.codechef.com/t/programming-contest-detailed-syllabus-along-with-example-problems/17791
 https://discuss.codechef.com/t/programming-contest-detailed-syllabus-along-with-example-problems/17791
 https://www.statpac.com/online-software-manual/Basic-Research-Concepts.htm
 https://www.statpac.com/online-software-manual/Basic-Research-Concepts.htm
 https://www.slideshare.net/AsirJohnSamuel/1introduction-to-research-methodology?next_slideshow=1
 https://www.slideshare.net/AsirJohnSamuel/1introduction-to-research-methodology?next_slideshow=1
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