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Department of Computer Engineering
Academic Year 2020-21

Program Qutcomes

3/271

Apply the knowledge of mathematics, science, engineering fundamentals, and an engineering

Engineering knowled
ook . specialization to the solution of complex engineering problems.
, Identify, formulate, review research literature, and analyze complex engineering problems reaching
PO2 |Problem analysis ; . _ -~ : : 5 ;
substantiated conclusions using Zirst principles of mathematics, natural sciences, and engineering
PO3 Design /Development of ~ [Design solutions for complex engineering problems and design system components or processes that
Solutions meet the specified needs with appropriate consideration for the public health and safety, and the cultural,
PO4 Conduct Investigations of |Use research-based knowledge and research methods including design of experiments, analysis and
Complex Problems interpretation of data, and syntk=sis of the information to provide valid conclusions.
PO5 - [Modern Tool Usage F?reate', select, eTnc.i apply approF riate techniques, retsour.ces, and Trfoderin engineering and IT tools
including prediction and modeling to complex engineering activities with an understanding of the
P06 . |TheBnginestand Sodicty Apply re-asonjng informed by the contexmél'k.n.owledge to assess societa%, health, .safeq:', legal ar}d
cultural issues and the consequent responsibilities relevant to the professional engineering practice.
PO Environment and Understand the impact of the professional engineering solutions in societal and environmental contexts,
Sustainability and demonstrate the knowledge of, and need for sustainable development.
POs  |Ethics Apply ethical principles and comrmit to professional ethics and responsibilities and norms of the
engineering practice.
Puiction et Mg T :
PO9 |Individual and Team Work unc. <.)n 'e .ec vely als an indivicual, and as a member or leader in diverse teams, and in
multidisciplinary settings.
PO10 |Communication Skills Cox.nmumcate effectively oa-n comz.)lex engineering activities with the engineering community and with
society at large, such as, being able to comprehend and write effective reports and design documentation,
PO11 Project Management and ~ |Demonstrate knowledge and uncerstanding of Engi er' d management principles and apply these
; <~
Finance to one’s own work, as a member and leader in a pro]ects and in multidisciplinary
POI2 |Lifelong Leatning Recoigmz-e the need for, and have the preparati d,_ﬁ,_},&lﬁly: gage in ind and life-long
learning in the broadest context of technolo gical / >/ and
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Program Specific Outcomes (PSO)
A graduate of the Computer Engineering Program will demonstrate

Professional Skills-The ability to understand, analyse and develop computer programs in the areas related to algorithms, systen

Sl software, multimedia, web design, big data analytics, and networking for efficient design of computer-based systems of varying.

PSO2 Problem-Solving Skills- The ability to apply standard practices and strategies in software project development using open-ended
programming environments to deliver a quality product for business success.

PSO3 Successful Career and Entrepreneurship- The ability to employ modern computer languages, Benvironments, and platforms in
creating innovative career paths to be an entrepreneur, and a zest for higher studies.

Program Educational Objectives

PEOL To prepare globally competent graduates having strong fundamentals and domain knowledge to provide effective solutions for
engineering problems.

PEO? To prepare the graduates to work as a committed professionals with strong professional ethics and values, sense of
responsibilities, understanding of legal, safety, health, societal, cultural and environmental issues.

PEO3 To prepare committed and motivated graduates with research attitude, lifelong learning, investigative approach, and
multidisciplinary thinking.

PEO4 To prepare the graduates with strong managerial and communication skills to work effectively as individual as well as in teams.

(__f
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Department of Computer Engineering

Course outcomes for all courses

A.Y. :2020-2021 2019 Pattern)

Course Outcome For SE Year Sem-I Course

CO No. Statement
C19P201.1 |Design and analyse real world engineering problems by applying set theory, propositional logic and mathematical induction
C19P201.2 [Develop skill in expressing mathematical properties of relation and function
C19P201.3 [Identify number of logical possibilities of events to design professional engineering Solutions
C19P201.4 |Model and solve computing problem using tree and graph Analyze the properties of binary operations and evaluate the algebraic structure
C19P201.5 |Apply abstract algebra in combinatorics, coding theory and questions regarding geometric constructions
C19P201.6 |Analyze the properties of binary operations and evaluate the algebraic structure

Statement

CO No.
C19P202.1 |To demonstrate a detailed understanding of behaviour of data structures like array, linked list, stack, and queue by developing programs
C19P202.2 |To use appropriate algorithmic strategy for better efficiency
C19P202.3 |To summarize data searching and sorting techniques
C19P202.4 |To discriminate the usage of various structures in approaching the problem solution
C19P202.5 |To analyze and use effective and efficient data structures :n solvin 3 various Computer Engineering domain problems
C19P202.6 |To design the algorithms to solve the programming problems

YO
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CO No. Statement
C19P203.1 |Analyze the strengths of object oriented programming
C19P203.2 |[Design and apply OOP principles for effective programming
C19P203.3 |Develop the application using object oriented programming language(C++)
C19P203.4 |Apply object-oriented concepts for advanced programming
C19P203.5 |Design and apply the concepts of Files and Streams
C19P203.6 |Design and apply the concepts of Standard Template Library (STL)

CO No. Szatement
C19P204.1 Define ba:sic terminologies of Computer Graphics, interpret the mfiﬁlematif:al foundation of the concepts of computer graphics and apply
mathematics to develop Computer programs for elementary graphic operations.
C19P204.2 |Define the concept of windowing and clipping and apply various elgorithms to fill and clip polygons
C19P204.3 |Explain the core concepts of computer graphics, including transformation in two and three dimensions, viewing and projection
C19P204.4 |Explain the concepts of color models, lighting, shading models and hidden surface elimination
C19P204.5 |Describe the fundamentals of curves, fractals, animation and gaming
C19P204.6 |Analyse natural shapes to create effective programs to draw shapes like curves and fractal

Siatement

CO No.
C19P205.1 |Simplify Boolean Expressions using K Map
C19P205.2 |Design and implement combinational circuits
CI19P205.3 |Design and implement sequential circuits
C19P205.4 |Develop simple real-world application using ASM and PLD
C19P205.5 |Choose appropriate logic families IC packages as per the given desizn specifications
C19P205.6 |Explain organization and architecture of computer system

SKNCOE, Pune 411041
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CO No. Statement
C19P206.1 |Aware of the various issues concerning humans and society
C19P206.2 [Aware about their responsibilities towards society
C19P206.3 |Sensitized about broader issues regarding the social, cultural, economic and human aspects, involved in social changes
C19P206.4 |Able to understand the nature of the individual and the relationship between self and the community
C19P206.5 |Able to understand major ideas, values, beliefs, and experiences that have shaped human history and cultures

CO No. Statement
C19P207.1 |Use algorithm on various linear data structure using sequential organization to solve real life problems
C19P207.2 |Analyze problem to apply suitable searching and sorting algorithm to various application
C19P207.3 |Analyze problem to use variant of linked list and solve vzrious real life problems
C19P207.4 |Design and implement data structure and algorithm for salving different kind of problem

CO No. Statement

C19P208.1 Understanfl and apply the concept like inheritance, polyrzorphism, exception handling and generic structures for implementing reusable
programming codes

C19P208.2 |Analyse the concept of file and apply it while storing and retrieving the data from secondary storages

C19P208.3 Analyse ar.ld apply computer Garapics Algorithms for line circle drawing , scan conversion and filling with the help of object oriented
programming concept

C19P208.4 |Understand the concept of windowing and clipping and apply various algorithms to fill

C19P208.5 |Apply logic to impliment curves fractals, animations and gamming programs. 20

ead
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CO No.

Statement

C19P209.1 |To understand the working of Digital Electronics circuits
C19P209.2 |Apply the knowledge to appropriate IC as per the design specificaticns
C19P209.3 |Design and implimment sequential and combinational digital circuit as per the specification

CO No. Statement
C19P210.1 |Express effectively through verbal/oral communication and improve listening skill
C19P210.2 |Write precise briefs or reports technical documents
C19P210.3 |Prepare for group discussion / meeting / interview and presentations
C19P210.4 |Explore goal / target setting self-motivation and practicing creative thinking
C19P210.5 Operate effective in multidisciplinary and heterogeneous teams through the knowledge of team work , Inter-personal relationships, conflict

management and leadership qualities.

CO No. Statement
C19P211.1 |To understand the importance of environment friendly society.
C19P211.2 |To apply primary measures to reduce carbon emissions from their surroundings.
C19P211.3 |To learn role of IT solutions in design of green buildings.
C19P211.4 To understand the use of software systems to complete statutory compliancesinvolved in

the design of a new home or office building through green construction.

ad
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CO No. Statement
C19P212.1 |[Solve Linear differential equations, essential in modelling and design of computer-based systems.
C19P212.2 |Apply concept of Fourier transform and Z-transform and its applicztions to continuous and discrete systems and image processing.
C19P212.3 |Apply Statistical methods like correlation and regressior analysis and probability theory for data analysis and predictions in machine learning.
C19P212.4 |Solve Algebraic and Transcendental equations and System of linear equations using numerical techniques
C19P212.5 Obtain Interpolating polynomials, numerical differentiation and int=gration, numerical solutions of ordinary differential equations used in

modern scientific computing .

Statement

CO No.
C19P213.1 |To identify & articulate the complexity goals and benefits of a goos hashing scheme for real-world applications
C19P213.2 |To apply non-linear data structures for solving problems of various domain
C19P213.3 |To design and specify the operations of a nonlinear-based abstract Jata type and implement them in a high-level programming language
C19P213.4 |To analyze the algorithmic solutions for resource requirements and optimization
C19P213.5 |To use efficient indexing methods and multiway search -echniques to store and maintain data
C19P213.6 |To use appropriate modern tools to understand and analvze the funztionalities confined to the secondary storage

d
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CO No. Statement
C19P214.1 |Analyze software requirements and formulate design solution for a software
C19P214.2 Design applicable solutions in one or more applicat:on demains using software engineering approaches that integrate ethical, social, legal and
"~ _|economic concerns.
C19P214.3 Apply new software model, techniques and technologies to bring out innovation and novelistic solution for the growth of the society in all
" |aspects and evolving into their continuous professicnal development
C19P214.4 |Model and design user interface and component levzl
C19P214.5 [Identify and handle risk management anf software confignration management
C19P214.6 [Utilize knowledge of software testing approaches , approaches to varification and validation.

CO No.

Statement

C19P215.1 |To apply the assembly language programming to develop small real life embedded application

C19P215.2 |To understand the architecture of the advanced processor thoroughly to use the resources for programming
C19P215.3 |To understand the higher processor architectures descend=d from 80386 architecture

C19P215.4 |To learn the architecture and programmer’s model of advanced processor

CI9P2I5S o understand the system level features and processes of advanced processor

C19P215.6 |To understand debuoomo and testirg techniques confined to 80386 DX

CO No. Statement
C19P216.1 | Make use of basic principles of prcgramming languages
C19P216.2 |Able to develop a program with Dara representation and Computations
C19P216.3 |Able to develop programs using Object Oriented Programming language : Java
C19P216.4 |Develop application using inheritance, encapsulation, and polymorphism
C19P216.5 |Able to demonstrate Applet and Multithreading for robust application development auk,
C19P216.6

Able to develop a simple program using basic concepts of Functional and Logical progr kgparadlgm
P ey |
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| Dep artment

ComputerEn gg Course Nam eDataStructureS& AlgorlthmsLaboratOry

CO No. Statement

C19P217.1 |Understand ADT/libraries, hash table and dictionary to design algorithms for a specific problem

C19P217.2 |Choose most appropriate data structure and apply algorithms for graphical solution of the problems.

C19P217.3 |Apply and analyze nonlinear data structures to solve real world complex problems

C19P217.4 |Apply and analyze algorithm design techniques for indexing ,sorting,multi-way searching file organization and compression

C19P217.5 |Analyze the efficiency of most appropriate data structure for creating efficient solution for engineering design situations

op ocessorLabortory(C19P2 18), -

Statement

C19P218.1 |Understand and apply various addressing models and instruction set to implement assembly language programs

C19P218.2 |Apply logic to implement code conversion

C19P218.3 |[Analyze and apply logic to demonstrate processor mode of operazion

S :

CO No. | | Statemeht :

C19P219 1 Understand the basic perception of profession, professional ethics, various moral & social issues, industrial standards, code of ethics and role of]
] professional ethics in engineering field.

C19P219:2 Aware of professional rights and responsibilities of an engineer, responsibilities of an engineer for safety and risk benefit analysis.

C19P219.3 Understand the impact of the professional Engineering solutions in societal and Environmental contexts, and demonstrate the knowledge of,
' and need for sustainable development.

C19P219.4 Acquire knowledge about various roles of engineers in variety of global issues and apply ethical principles to resolve situations that
) arise in their professional lives 28— 9 e

Department of Computer Engineering
SKNCOE, Pune 411041
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- roject Based Learning (C19P220)

CO No. Statement
C19P220.1 Ability to solve real life problems by applying knowledge.
C19P220.2 Ability to analyze alternative approaches, apply ard use most appropriate one for feasible solution.
C19P220.3 Ability to understand basics of IT Project management
C19P220.4 Students should be able to accept and meet challenges in the real world, mirroring what professionals do every day.
C19P220.5 Able to Classify software applications and identify unique features of various domains
C19P220.6 Learning by doing approach in PBL will promote long-term retention of material and replicable skill, as well as improve teachers' and students'

attitudes towards learning.

CO No.

Statement

C19P221.1 |Understand the fundamental legal principles related to confidential information, copyright, patents, designs, trademarks and unfair competition
C19P221.2 |Identify, apply and assess principles of law relating to each of these areas of intellectual property
C19P2213

Apply the appropriate ownership rules to intellectual property vou have been involved in creating

Department of Computer Engineering
SKNCOE, Pune 411041
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2015 Pattern W

Course Outcome For TE Year Sem-I Course

CO No. Statement
C1SP301.1 Understand formal language, translation logic, essentials of transkation, alphabets, language representation and apply it to design Finite
" |Automata and its variants.
C15P301 .2 Understand basic building blocks of regular expression and apply them to construct regular expression. Understand the pumping Lemma and
" |its use in theoretical computer science.
C15P301.3 Define and identify the properties of context free grammars. Illuszate different forms of grammar and its use in parsing. Learn to simplify the
"~ |grammar.
C15P301.4 |Demonstrate the push down automaton model for the context free language by designing and studying its different applications
C15P301.5 Understand the representation and Language Acceptability by Turing Machine. Design Turing machine for the different requirements outlined
™ |by theoretical computer science
C15P301.6 |Acquire awareness about different classes of Problems, classify them and analyse them and study concepts of NP completeness.
¢ ! ag
Y ear: ZUZ
CO No. Statement
C15P302.1 |Understand the fundamental concepts of database management as well as Analyse and Design Database model using E-R Diagram.
C15P302.2 |Study and implement SQL and PI/SQL CURD operations on largs volume of structured database
C15P302.3 |Design a good relational database using techniques like Normalization, CODDs Rules to eliminate or reduce redundancy
C15P302.4 |Identify the issues of transaction processing and concurrency control in relational database System.
C15P302.5 [Study of different Database Architectures and its real time applicztions.
C15P302.6 |Learn powerful, flexible, scalable and modern database programming techniques such as NOSQL to handle big data.

ead
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Statement

CO No.
C15P303.1 |Understand the fundamentals of software engineering and decide cn process models and tools.
C15P303.2 |Apply methods of capturing, specifying, visualizing and analyzing software requirements
CI5P303.3 |Analyze ways of design concept at architectural, component &interface level.
C15P303.4 |Discuss various estimation and scheduling techniques and apply th=m.
CI5P303.5 |Know project risk management, software configuration manageme=t, maintenance and reengineering.
C15P303.6 |Analyse testing types and tools and create test cases.

Statement

CO No.
C15P304.1 |Understand the importance of various forms of an Information Syssems and its application to an organization
C15P304.2 |Learn the role of vendor management and understand ethical, social and privacy issues in IT governance.
CI15P304.3 |Study Information System Development and Project Managemenr.
C15P304.4 |Understand engineering economic analysis in decision making for earning and evaluating.
CI5P304.5 |Analyse the effects of inflation , economic equivalence of the project and calculate the present worth of a project
C15P304.6 |Adapt perfect decisions for investment in business projects to reducs the tax.

CO No.

Siatement

C15P305.1 |Explain the basic concepts used in networking and layered architecrure of computer network and intersect the components of network to flow.
C15P305.2 |Tllustrate different link layer terminologies like error detection-correction and flow control used in network.
C15P305.3 (Analyse and select appropriate channel allocation methodologies ard different Multiple access protocol used in network
C15P305.4 Demonstrate the subnet formation with IP allocation mechanism and apply various routing algorithms to find shortest paths for network-layer
" |packet delivery.
C15P305.5 Describe and Implement the services provided by TCP and UDP protocols used for reliable data transfer maintaining fl
" __|congestion control. o{n
C15P305.6 |Comprehend basic protocols of application layer with selection and n%gﬁf;n‘ various sectors of user community.

\

ad
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CO No. Statement
C15P306.1 |To adapt the usage of modern tools and recent software.
C15P306.2 | To evaluate problems and analyze data using current technologies
C15P306.3 | To learn the process of creation of data-driven web applizations using current technologies
C15P306.4 |To understand how to incorporate best practices for building enterprise applications
C15P306.5 To !earn how to employ .Iutegrated Development Environment(IDE) for implementing and

testing of software solution

C15P306.6 |To construct software solutions by evaluating alternate architectural patterns.

15/ 271

CO No. Statement
C15P307.1 |To develop basic, intermediate and advanced Database programming skills
C15P307.2 | To develop basic Database administration skills
C15P307.3 |To percept transaction processing
C15P307.4 |To Develop the ability to handle databases of varying complexities
C15P307.5 | Implement advanced database Programming concepts

CO No.

Statement

C15P308.1 |To establish communication among the computing nodes -n P2P and Client-Server architecture

C15P308.2 |Configure the computing nodes with understanding of proocols and technologies ==
C15P308.3 |Use different communicating modes and standards for communication Q‘W&\\
C15P308.4 |Use modern tools for network traffic analysis =

C15P308.5

To learn network programming.

K-"-:An‘unnfnl.(\: m
o F ey

—

Department of Computer
SKNCOE, Pune 41

Engineering
1041



CO No.

atement

Compare the interrelationships among security roles and responsibilities in a modern information-driven enterprise—to include

el interrelationships across security do mains (IT, physical, classification, personnel, and so on)
C15P309.2 |Assess the role of strategy and policy in determining the success of information security
C15P309.3

Estimate the possible consequences of misaligning enterprise strategy, security policy, and security plans

ad
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" CO No.

Statement
C15P310.1 Understand the performance parameter for recursive and non-recursive algorithms and use it in the design of algorithms for engineering
" |problems
C15P310.2 |Develop the skill to find the suitable algorithmic model for problems from functional and imperative models.
C15P310.3 |Discuss different algorithmic strategies and apply them to solve various problems and analyse them
C15P310.4 |Explain complexity theory along with different classes of problercs and formulate solutions to problems.
C15P310.5 [Summarize amortised analysis and apply on various types of algorithms. Synthesise algorithms to common engineering situations
CI5P310.6 [Analyse the properties of multithreaded, distributed algorithms and the string matching algorithm.

Statement

CO No.
C15P311.1 |Understand the basic concepts of System Software. Analyse and implement Pass and Phase concepts for assembler design
C15P311.2 |Analyse and synthesize macro processor design using efficient data structures.
CI5P311.3 |Study of language translator and tools viz. LEX &YACC to implement lexical analysis and syntax analysis.
C15P311.4 |Study and Implement operating system functions to improve performance of operating system.
C15P311.5 |Summarize the programming model for memory management and simulate the algorithms for performance analysis.
C15P311.6 |[Study and implement the I/O management and file management.

gad
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CO No.

Statement

C15P312.1

Describe fundamentals of embedded systems with ARM and ToT including essence and basic design strategy of IoT

C15P312.2

Describe IoT based application according to IoT platform design methodology

C15P312.3

Develop real world IoT application &deploy it on physical devices by understanding pillars of embedded IoT

CI15P312.4

Understand Protocol Standardization and Security 7or IoT.

CI15P312.5

To understand the importance of web and cloud in IoT.

C15P312.6

Understand the architecture of cloud of things &Build web applications by using python web application framework

CO No.

Statement

C15P313.1

Analyse the problem statement (SRS) and choose proper design technique for designing web based/ desktop application

C15P313.2

Design and analyze an application using UML modzling as fundamental tool

C15P313.3

Apply design patterns to understand reusability in 00 design

C15P313.4

Decide and apply appropriate modern tool for designing and modelling

C15P313.5

Decide and apply appropriate modern testing tool for testing web-based/desktop application

CO No. Statement
CI15P314.1 |Perceive the basics of web and Design static web based application using HTML,CSS, XML
C15P314.2 |Understand and employ Javascript, Jquery to design and develop Static and dynamic web based applications.
C15P314.3 |To understand and apply the concepts of Servlet anc JSP using different JSP elements
C15P314.4 To acquaint and employ PHP, AJAX programming functionalities including MYSQL integration. To design and evaluate dynamic web
applications with PHP, AJAX and MYSQL. :
C15P314.5 |To design, understand, implement MVC architecture with Angular]S and NodeJS functionalities.
C15P314.6

To understand web services and content management. :@ D
ead
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CO No. Statement
To explore the basic principles of communication (verbal and non-verbal) and active,
SSEsd empathetic listening, speaking and writing techniques.
C15P315.2 | To expose the student to new technologies, researches, products, alzorithms, services
C15P315.3 To exp-lore to be familiar -with basic technical -writing concepts and terms, such as audience
analysis, jargon, format, visuals, and presentation.
CI15P315.4 | To improve skills to read, understand, and interpret material on z=chnology
C15P315.5 |To improve communication and writing skills

CO No. Statement
C15P316.1 (To use current client side and server side web technologies
C15P316.2 |To implement communication among the computing nodes using current client side and server side technologies
C15P316.3 [To design and implement web services with content management

CO No. Statement
C15P317.1 |To implement basic language translator by using various needed dara structures
C15P317.2 |To implement basic Macroprocessor
CI15P317.3 |To design and implement Dynamic Link Libraries
C15P317.4 |To implement scheduling schemes

sad
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No.

Statement
C15P318.1 |To understand functionalities of various single board embedded rlatforms fundamentals
C15P318.2 |To develop comprehensive approach towards building small low cost embedded IoT system.
C15P318.3 |To implement the assignments based on sensory inputs

CO No. Statement
C15P319.1 |To Identify best practices for Social Media Marketing, ircluding olatform level best practices
C15P319.2 [To Connect business objectives to appropriate Social Media tactics.
C15P319.3 |To Create strong content that engages their target audience with their marketing message.

ad
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‘ 2015 Pattern O
Course Outcome For BE Year Sem-I Course
CO No. Statement

C15P401.1 |Transform algorithms in the computational area to efficient programming code for modern computer architectures
C15P401.2 |Write, organize and handle programs for scientific computations
C15P401.3 [Exploring tools for performance optimization and debugging of parallel algorithms.
C15P401.4 |Present analysis of code with respect to performance and implement performance improvements
C15P401.5 |To present test cases to solve problems using multi-core and distrbuted environments
C15P401.6 |Analysis and design of novel techniques to parallelize the programming task

CO No.

S

Statement

C15P402.1 |Identify and apply suitable searching techniques for Artificial Intelligent Systems

CI15P402.2 [Decomposition of problem for development of suitable algorithms for constraint satisfaction and planning

C15P402.3 |Apply logic and infer new facts using previous knowledge

C15P402.4 |Construct Machine language translation by applying Natural Language Processing and simulation using Artificial Neural Networks.
C15P402.5 |Develop mobile robotic system with deployment of various envircnment sensors and development of strategies for path finding.
C15P402.6 |Design and Develop robots for various real time applications.

CO No. Statement
CI5P403.1 [Write case studies in Business Analytic and Intelligence using mathematical models
C15P403.2 |Present a survey on applications for Business Analyrtic and Intelligence
C15P403.3 |Provide problem solutions for multi-core or distributed, concurrer~/Parallel environments

AV
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CO No.

Statment

C15P404(D).1

Acquire various techniques to mine the data.

C15P404(D).2

Describe data warehouse with dimensional modelling and OLAP operations

C15P404(D).3

Recognize similarity and dissimilarity of the data and analyse its proximity to discover the patterns in data.

C15P404(D).4

Employ market basket analysis to generate association rules usirg mining algorithms

C15P404(D).5

Apply the various data mining techniques to classify the data

C15P404(D).6

Evaluate performance of classifier by applying machine learning techniques

CO No.

Statement

C15P405(B).1

Describe fundamental concepts in software testing such as manuzl testing, automation testing and software quality assurance.

C15P405(B).2

Design and develop project test plan, design test cases, test data, and conduct test operations

C15P405(B).3

Apply recent automation tool for various software testing for teszing software

C15P405(B).4

Understand in details working of selenium automation testing tool

C15P405(B).5

Apply different approaches of quality management, assurance, and quality standard to software system

C15P405(B).6

Apply and analyse effectiveness Software Quality Tools

CO No.

Statement
C15P406.1 |To be conversant with performance analysis and modeling of parzllel programs
C15P406.2 |To understand the options available to parallelize the programs
C15P406.3 (To learn various peculiar search strategies for Al
C15P406.4 |To develop a mind to solve real world problems unconventionally with optimality ﬂ%\a ik‘ph(
C15P406.5 |To apply algorithmic strategies while solving problems /'3‘0 9&\
C15P406.6 |To study algorithmic examples in distributed, concurrent and parallel environments l‘f—"',.: f, 'Efql":o_ A1 = ” m =
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CO No. Statement
C15P407.1 |To be conversant with performance analysis and modeling of parallel programs
C15P407.2 |To understand the options available to parallelize the programs
C15P407.3 |[To learn various peculiar search strategies for Al
C15P407.4 |To develop a mind to solve real world problems unconventionally with optimality
C15P407.5 |To apply algorithmic strategies while solving problems
C15P407.6 |To study algorithmic examples in distributed, concurrent and para lel environments

CO No. Statement
C15P408.1 |To develop problem solving ability
C15P408.2 |To Organize, sustain and report on a substantial piece of team wars over a period of several months
C15P408.3 |To Evaluate alternative approaches, and Justify the use of selected tools and methods
C15P408.4 To find information for yourself from appropriate sources such as manuals, books, research journals and from other sources, and in turn
increase analytical skills

CO No. Statement
C15P409.1 |Implement security as a culture and show mistakes that make applizations vulnerable to attacks.
C15P409.2 |Understand various attacks like DoS, buffer overflow, web specific, database specific, web -spoofing attacks.
C15P409.3 Demonstrate skills needed to deal with common programming erross that lead to most security problems and to learn how to develop secure

application
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Course Outcome For BE Year Sem-II Course

CO No. Statement
C15P410.1 |Apply Machine learning concepts to distinguish different learning based applications.
C15P410.2 |Synthesis with feature selection methodologies, design learning models and evaluate.
C15P410.3 |Design and implement regression models and evaluate performance
C15P410.4 |Design and Implement supervised learning algorithms with different learning models.
C15P410.5 |Design and implement decision trees and Ensemble Learning
C15P410.6 |Design and implement different state of the art clustering techniques.

CO No.

Statement

C15P411.1 |Understand the security basics and elements of information security.

C15P411.2 |Understand symmetric and asymmetric algorithms for encryption and decryption to secure data across networks.

C15P411.3 |Apply the standard algorithms while communicating in cyberspace to provide data integrity, confidentiality and authentication.
C15P411.4 |Analyze various protocols to ensure security over networks. _

CI5P411.5 |Design intrusion detection system and security solutions against cyber-attacks by applying policies of firewall

C15P411.6 |Acquire the knowledge of Personally Identifiable Information (PII) and Indian Information Protection Law.
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CO No.

Statement

C15P412D.1

Understand and apply soft computing methodologies, including artificial neural networks, fuzzy logic, and genetic algorithms. Identify its real
time applications.

C15P412D.2

Develop an efficient parallel algorithm to solve a given problem.

C15P412D.3

Apply the fuzzy logic &rules for reasoning to formulate the conclusions for the problem statements.

C15P412D 4

Design and development of certain scientific and commercial application using evolutionary processes

C15P412D.5

To design and develop commercial applications using Genetic Algorithms.

C15P412D.6

Learn a swarm intelligence, PSO &ACO, its formulation, topology, and different parameters.

CO No. Statement
C15P413.1 |Understand the foundation of Human Computer Interaction and methods for evaluation of user interface.
C15P413.2 |Understand HCI key design principles, rules and standards.
C15P413.3 |Develop the design concepts with implementation tools, technolcgy and identify errors.
C15P413.4 |Evaluate the model to make products and services more usable, ezsy to learn and intuitive for the user
C15P413.5 |Understand various users model like Predictive Models, Cognitive Models and apply it for evaluating the quality of a user interface
C15P413.6 |Apply appropriate task models and dialogs to design systems that are usable by people

CO No. Statement
C15P414.1 |Apply Machine learning concepts to distinguish different learning based applications.
C15P414.2 |(Synthesis with feature selection methodologies, design learning models and evaluate.
C15P414.3 |Design and implement regression models and evaluate performance
C15P414.4 |Understand the security basics and elements of information security.
C15P414.5 |Understand symmetric and asymmetric algorithms for enc j_@‘%tion to secure data across networks.
C15P414.6

Apply the standard algorithms while communicating in cMaw to@,% data integrity, confidentiality and a&t}p@ﬁaﬁbn.
AN =
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" CO No.

Statement
C15P415.1 I:Tnderstal'ld a.nd apply soft computing methodologies, including -tificial neural networks, fuzzy logic, and genetic algorithms. Identify its real
time applications.
C15P415.2 |Develop an efficient parallel algorithm to solve a given problem.
C15P415.3 |Apply the fuzzy logic &rules for reasoning to formulate the conclusions for the problem statements.
C15P415.4 |Understand the foundation of Human Computer Intzraction and methods for evaluation of user interface.
C15P415.5 [Understand HCI key design principles, rules and standards.
C15P415.6 |Develop the design concepts with implementation tools, technolcgy and identify errors.

CO No.

Statement

C15P416.1

Show evidence of independent investigation

C15P416.2

Critically analyze the results and their interpretatior.

C15P416.3

Report and present the original results in an orderly way and placing the open questions in the right perspective.

C15P416.4

Link techniques and results from literature as well as actual research and future research lines with the research.

C15P416.5

Appreciate practical implications and constraints of the specialist subject

CO No.

Statement

C15P417.1 | Apply the concepts of Business Intelligence in real world applications
C15P417.2 |Explore and use the data warehousing wherever necsssary
C15P417.3 |Design and manage practical BI system

— " Head
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Post Graduate Programme on Computer Engineering (M:E'. computer Engineering)

Program Outcomes

Acquire in-depth knowledge of Computer Science and Engineering, including wider and global perspective, with an ability to

PO1 Scholarship of Knowledge discriminate, evaluate, analyze and synthesize existing and new knowledge, and integration of the same for enhancement of
knowledge.
PO Critical Thinking Analyze con:lplex engineering problc:ns c:ritically;.apply. independcrnlt judgmer}t for synthtﬂ-:sizing information to make intellectual
and/or creative advances for conducing research in a wider theoretical, practical and policy context.
Think laterally and originally, concertualize and solve engineering problems, evaluate a wide range of potential solutions for
PO3 Problem Solving those problems and arrive at feasible. aptimal solutions after considering public health and safety, cultural, societal and
environmental factors in the core areas of expertise.
Extract information pertinent to unfamiliar problems through literature survey and experiments, apply appropriate research
PO4 RessircliSES methodologies, techniques and tools, dzsign, conduct experiments, analyze and interpret data, demonstrate higher order skill and
view things in a broader perspective, contribute individually/in group(s) to the development of scientific/technological knowledge
in one or more domains of engineerirg,
POS5 Usage of Modern Tools Create: select, learn and q?ply a?ppropfre‘ltt: tec@1ques, resources, and modf.:rn' engineering and IT tools, including prediction and
modeling, to complex engineering ac-ivities with an understanding of the limitations
Possess knowledge and understandir g of group dynamics, recognize opportunities and contribute positively to collaborative-
POE Collaborative and Multidisciplinary |multidisciplinary scientific research, demonstrate a capacity for self-management and teamwork, decision-making based on open-
work: mindedness,objectivity ard rational analysis in order to achieve common goals and further the learning of themselves as well as
others.
Demonstrate knowledge 2nd understarding of Computer Science & Engineering and management principles and apply the same
PO7 Project Management and Finance:  |to one’s own work, as a member and leader in a team, manage projects efficiently in respective disciplines and multidisciplinary
environments after consiceration of economical and financial factors.
Communicate with the engineering community, and with society at large, regarding complex engineering activities confidently
PO8 Communication and effectively, such as, being able to comprehend and write effective reports and design documentation by adhering to
appropriate standards, make effective presentations, and give and receive clear instructions.
PO9 Life-long learning Recog{lize the need fo}-, and ha'.te the preparation and ability to engage in 'life-long learning independently, with a high level of
enthusiasm and commitment to improve knowledge and competence continuously.
Ethical Practises and Soatal Acquire professional and intellectual integrity, professional code of conduct, ethics of research and scholarship, consideration of
PO10 Cagnsl the impact of research outcomes on professional practices and an understanding of responsibility to contribute to the community
Responsibility: . :
for sustainable development of sociecr
POI1 Independent and Reflective Observe and examine critically the out, of one’s actions and make corrective measures subsequently, and learn from
Learning: mistakes without depending on e;ﬁgm
7
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Program Specific Outcomes (PSO)
A graduate of the Computer Engineering Program will demonstrate

Professional Skills: The ability to understand, analyze and develop software in the areas related to system software, multimedia,

PSO1 web design, big data analytics, networking, and algorithms for efficient design of computer-based systems of varying
complexities.

PSOD Successful Career and Entrepreneurship- The ability to employ modern computer languages, Benvironments, and platforms in
creating innovative career paths to be an entrepreneur, anc a zest for higher studies.

Program Educational Objectives

PEOL To prepare globally competent post graduates with enhanced domain knowledge and skills attaining professional excellence and
updated with modern technology to provide effective solutions for engineering and research problems

PEO2 To prepare the post graduates to work as a committed professionals with strong professional ethics and values, sense of
responsibilities, understanding of legal, safety, health, societal, cultural and environmental issues.

PEOS To prepare committed and motivated post graduates with research attitude, lifelong learning, investigative approach, and
multidisciplinary thinking to succeed in the career in industry/academia/research.

PEO4 To prepare the post graduates with strong managerial and communication skills to work effectively as individual as well as in

teams.

O
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Course outcomes for all courses

2017 Pattern

Course Outcome For M.E. Computer Engineering First Year Sem-I

Statement

CO No.

510101.1 ([Discuss some basic concepts of research and its code o= ethics.
510101.2  |Identify appropriate research topics through literature s=arch and review.
510101.3  [Discuss various statistical analysis tools to measure errors in research.
510101.4 |Discuss various optimization techniques in engineering research.
510101.5  [Apply ethics and practices in survey based research me-hods.

510101.6  |Write and present a research report.

CO No.

Statement
510102.1  [Understand and design algorithms for particular classes of problems
510102.2 | Apply various evolutionary computation methods and algorithms for particular classes of problems.
510102.3  |Discuss the basics of Al and different optimizations tecaniques.
510102.4  [Select the optimal solution based on bio-inspired algorithms
510102.5 |Apply nature-inspired algorithms to optimization
510102.6 |Discuss the natural phenomena that motivate the algorithms
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CO No. Statement

510103.1 |Discuss and apply the design patterns for software development.

510103.2 |Understand different software architectural designs.

510103.3  |Discuss the basics oldentify and assess the quality attributes of a system at the architectural level.f Al and different optimizations techniques.
510103.4 |Discuss basic principles and purposes of Software Configuration Management (SCM)

510103.5 |Discuss the need of software version control.

510103.6 |Apply and Use of open source version control tool.

CO No. Statement
510104.1 |Recognize and classify embedded and real-time systems

510104.2  [Apply various real time algorithms for building embedded systems.

510104.3  [Discuss various I/O communication mechanism in embedded system.
510104.4 |Design real time embedded systems using the concepts of RTOS.

510104.5  [Discuss the communication bus protocols used for real-time systems.
510104.6 |Categorize and represent scheduling algorithms.

CO No.

Statement

510105.1 |Discuss various data mining phases and various ways of data.mining,

510105.2  |Recognize similarity and dissimilarity of the data and analyse its proximity to discover the patterns in data.

510105.3 |Optimize the mining process by choosing best data mining technique

510105.4 |Apply the various data mining techniques to classify the data

510105.5  |Apply data mining techniques to discover patterns in data T

510105.6 |Apply data mining for any project W
ead
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C No.

Statement
510106.1 |Perform research based literature survey of any researct paper
510106.2 |Apply numerical and statistical modeling on a dataset
510106.3 |Design any nature inspired algorithm
510106.4 |Study of open source system/application software like ersion Control in Linux Kernel
510106.5  |Simulation/ Design, planning and modeling of a Real-Time / Embedded System
510106.6 |Design and develop any data mining algorithm

ad

artment of Computer Engineering
SKNCOE, Pune 411041

31/271



F i ¥

Course Outcoume For M.E. Computer Engineering First Year Sem-II

CO No. Statement

510108.1 |Model and solve linear programming problems using appropriate techniques.

510108.2 |Identify and develop operational research models from the verbal cescription of the real system.

510108.3 |Understand mathematical models used in Operations Research.

510108.4 |Construct various dynamic and adaptive models

510108.5  |Build up mathematical skills to analyse and solve integer programning problems from a wide range of applications
510108.6  [Develop critical thinking and objective analysis of decision problems

Statement

CO No.

510109.1 [Apply modelling to understand system behaviour

510109.2  |Design the simulation scheme for particular system

510109.3 |Analyse the modelled and simulated systems

510109.4  |Develop skills to apply simulation software to construct and execute goal-driven system models.
510109.5  |Understand the definition of a stochastic process and its behaviour.

510109.6  |Compare the results of simulations confined to real world applications.

CO No.

Statement

510110.1 [Apply Machine learning concepts to distinguish different learning based applications.

510110.2  |Design and evaluate learning models and synthesize it with feature selection methodologies.

510110.3 |Design and implement regression models and evaluate its performance.

510110.4  |Design and implement supervised learning algorithms with differert learning models.

510110.5  [Formulate a given problem within the Bayesian learning framework with focus on building lifelong learning ability
510110.6

Apply the algorithms to a real problem, optimize the models learned an the expected accuracy that can be achieved by applying the
models // e 0”'99 \Q\
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CONo. | Statement el
510111.1 Describe the characteristics of pervasive computing app_ications including the basic computing application problems, performance objectives
i and architectures of the systems.
510111.2  |Analyze and estimate the impact of pervasive computing on future computing applications and society
Describe the characteristics of personal digital assistant and its appl-cations including the basic computing application problems, performance
510111.3 it .
objectives and architectures of the systems.
510111.4  [Recognize the different ways that humans will interact with systems in a ubiquitous environment and account for these accordingly
5101115  |[Solve various interface issues in pervasive computing.
510111.6  |Explore the trends and problems of current pervasive ccmputing systems using examples.

510112.1 |To use multiple thinking strategies to examine real-world issues and explore creative avenues of expression,.

510112.2  |To acquire, articulate, create and convey intended meaning using ve-bal and non-verbal method of communication

5101123 jl“o learn _and integrate, through independent learning in =ciences and technologies, with disciplinary specialization and the ability to integrate
information across

510112.4  (Apply communication skills to effectively communicate in seminar presentation

510112.5  |Apply writing skills to effectively document the findings

510112.6 |Explore the trends and problems related to research area explorec in Seminar - I

CONo.

Statement |

510113.1  |Explore and compare various operations research algorithms

510113.2  |Design and develop an algorithmic solutoin for transportation anc related problems

510113.3  |Design simulation solution for any automobile manufactaring or any other industry

510113.4 |Explore and compare various machine learning algorithrs and its apolications

510113.5  |Design and develop machine learning solutions for probl=ms m i)

510113.6  |Design network security solutions // < 'j/, \‘V@g;_\\ \ 2
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Course Outcome For M.E. Computer Engineering Second Year Sem-I

CO No. Statement

610101.1 |Discuss the need and necessity to consider fault tolerant design in digital systems
610101.2 (Discuss various techniques for fault modelling and tests generation

610101.3 [Discuss fault tolerance routing and its algorithms.

610101.4 |(Evaluate reliability of systems in Hierarchical Interconnection Networks

610101.5 |Evaluate fault tolerance and reliability of systems in networks.

610101.6 [Apply important methods in distributed systems to support scalability and fault tolerance.

CO No. Statement
610102.1 |Discuss basic concepts and techniques in Information Retrieval

610102.2 |Evaluate and analyse retrieved information

610102.3 |Generate quality information out of retrieved information

610102.4 |Apply clustering and classification algorithms to analyze the information
610102.5 |Identify and discuss language models for information retrieval.

610102.6 |Design information retrieval system.

W
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CO No._ Statement __
Articulate the differences between deployment models (public, private, hybrid, and community) versus service models (infrastructure-,
610103A.1 ] ;
platform-, and software-as-a-service) of cloud computing
610103A.2 |Discuss computing security fundamentals confined to cloud envirenment
610103A.3 |Identify the threats, risks, vulnerabilities, side-channel attacks, anc privacy issues associated with cloud-based services.
610103A.4 |Describe cloud computing security architectures
610103A.5 |Choose the appropriate technologies, algorithms, and approaches for the cloud security issues.
610103A.6 |Apply security architectures that assure secure isolation of physicel and logical infrastructures.

Statement

CO No.

610104.1 |To use multiple thinking strategies to examine real-world issues and explore creative avenues of expression,.

610104.2 |To acquire, articulate, create and convey intended meaning using verbal and non-verbal method of communication

6101043 jI‘o learn .and integrate, through independent learning in sciences and technologies, with disciplinary specialization and the ability to integrate
information across

610104.4 |Apply communication skills to effectively communicate in seminar presentation

610104.5 |Apply writing skills to effectively document the findings

610104.6 |Explore the trends and problems related to research area explored in Seminar - IT

- ngg. Course Na SELL i

CO No. Statement

610105.1 |Conduct thorough literature survey confined to the domain of choize

610105.2  [Perform critical analysis on the literature survey and find the research gap

610105.3 [Design preliminary solution to the research gap

610105.4 |Analyze the findings and work of various authors confined to the chosen domain

2 :ig:: Develop presentation skills to deliver the technical contents m va i\

Furnish the report of the technical research domain /A %V YQ.R\ K\P//
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w .ﬂe-i“! .
\\:j =

Department of Computer Engineering
SKNCOE. Pune 411044

35/271



L .
S

Course Outcome For M.E. Computer Engineering Second Year Sem - II

CO No. Statement

610107.1 |To use multiple thinking strategies to examine real-world issues znd explore creative avenues of expression,.

610107.2 |To acquire, articulate, create and convey intended meaning using verbal and non-verbal method of communication

6101073 To learn and integrate, through independent learning in sciences ard technologies, with disciplinary specialization and the ability to integrate
information across

610107.4 |Apply communication skills to effectively communicate in seminar presentation

610107.5 |Apply writing skills to effectively document the findings

610107.6 |Explore the trends and problems related to research area explored i1 Seminar - II

CO No.

Statement
610108.1 [Show evidence of independent investigation
610108.2 [Critically analyze the results and their interpretation ; infer findizgs
610108.3 |Report and present the original results in an orderly way and placing the open questions in the right perspective
610108.4 |Link techniques and results from literature as well as actual research and future research lines with the research
610108.5 |Appreciate practical implications and constraints of the specialist subject
610108.6 |Write and present the well documented findings in the report of Dissertation Stage - IT

o
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Sinhgad Technical Education Society’s
Smt. Kashibai Navale College Of Engineering, Pune
Department of Information Technology
AY 2020-21
Program Outcomes:

PO1 |Engineering Knowledge:Apply the knowledge of mathematics, science, engineering fundamentals, and an engineering
specialization to the solution of complex engineering problems.

PO2 |Problem Analysis:Identify, formulate, research literature, and analyze complex engineering problems reaching
substantiated conclusions using first principles of mathematics, natural sciences, and engineering sciences.

PO3 | Design/Development of Solutions: Design solutions for complex engineering problems and design system components
or processes that meet the specified needs with appropriate considerazion for the public health and safety, and the
cultural, societal, and environmental considerations.

PO4 |Conduct Investigations of Complex Problems Use research-based knowledge and research methods including design of
experiments, analysis and interpretation of data, and synthesis of the information to provide valid conclusions.

“PO5 |Modern Tool Usage Create, select, and apply appropriate techniques. resources, and modern engineering and IT tools
including prediction and modeling to complex engineering activities with an understanding of the limitations.

PO6 |The Engineer and Society
Apply reasoning informed by the contextual knowledge to assess societal, health, safety, legal and cultural issues and
the consequent responsibilities relevant to the professional engineering practice

PO7 Environment and Sustainability
Understand the impact of the professional engineering solutions in societal and environmental contexts, and
demonstrate the knowledge of, and need for sustainable development.

PO8 |Ethics Apply ethical principles and commit to professional ethics anc responsibilities, and norms of the engineering
practice

PO9 |Individual and Teamwork Function effectively as an individual, and as 2 member or leader in diverse teams, and in
multidisciplinary settings.

PO10 |Communicate effectively on complex engineering activities with the engineering community and with society at large,
such as, being able to comprehend and write effective reports and design documentation, make effective presentations,
and give and receive clear instructions.
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PO11 |Project Management and Finarce
Demonstrate knowledge and uaderstanding of the engineering and management principles and apply these
to one’s own work, as a member and leader in a team. to manage projects and in multidisciplinary

PO12 |Life-Long Learning
Recognize the need for and have the preparation and ability to engage in independent and life-long
learning (LLL) in the broadest context of technological change.

Program Specific Outcomes (PSO’:

PSO1

The skills to apply software engineering and management princip_2s, to provide integrated solutions for complex
computational problems by applying the knowledge of Informatian Technology fundamentals.

PSO 2
The ability to adapt rapid developments in technologies through fife-long learning with an understanding of social and
ecological problems related to Informatior Technology practices

Program Educational Objctives (PEOs)

PEO 1: Development of fundamental concepts To develop strong fundamental concepts for solving technical
problems in mathematics, science, engineering and Technology.

PEO 2: Core Excellence
To identify, conceive, analyze, design, execute & test complex cemputing problems by applying expertise along with
skills in the field of Information technology

PEO 3: Versatility
To develop approach, skills for entrepreneurship and higher education in the field of Information Technology.

PEO 4: Ethical and Social Development
To be committed to ethical standards, con-munity services through active engagement with professional bodies,
voluntary groups or other community actiritie
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2019 Pattern

CO No Statement
119p201.1  |Formulate and apply formal proof techniques and solve the problems with logical reasoning.
119p201.2  |Analyze and evaluate the combinatorial problems by using probability theory.
19p2013  |Understand and Apply the concepts of graph theory to devise mathematical models.
119p201.4 |Analyze types of relations and functions to provide solution to computational problems.
119p201.5  |Identify techniques of number theory and its application.
119p201.6  |Identify fundamental algebraic structures.

Perform basic binary arithmetic & implify logic xpressions.

119P202.6

119P202.1
119p202.2 _ |Grasp the operations of logic ICs and Implement combinational logic functions using ICs.
Comprehend the operations of basic memory cell types and Implement sequential logic functions using
in9p2023 |ICs.
119p2024 _ |Elucidate the functions & organization of various blocks of CPU.
119p202.5 |Understand CPU instruction characteristics, enhancement features of CPU.
Describe an assortment of memory types (with their characteristics) used in computer systems and basic
principle of interfacing input, output devices.

119P203.1

1 D Ol

Analyze algorithms and to determine algorithm correctness and time efficiency class

Understand different advanced abstract data type (ADT)and data structure and their implementation

119P203.2
Understand different algorithm design techniques (brute-force,d vide and conquer,greedy etc) and their
1192033 |implementation
Apply implement learned algorithm design techniques and data structures to solve problems
119P203.4
119p203.5 | Perform basic analysis of algorithm with respect to time and space complexity
119P203.6

HOD
Department of Information Technolog
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119P204.1

Differentiate various programming paradigms
119P204.2 | Identify classes, objects, methods, and handle object creation, initialization, and
Destruction to model real-world problems
119p204.3 | Identify relationship among objects using inheritance and polymorphism principles
119p204.4 | Handle different types of exceptions and perform generic programming
119p204.5 | Use of files for persistent data storage for real world applicatior

119P204.6

119P205.1

Apply appropriate design patterns to provide object-oriented solutions

Understand and explain t e conceptof cmmumcatlon theory and compare functions of OSI and TCP/IP
model.
119P205.2 | Analyze data link layer services, error detection and correction, linear block codes, cyclic
Codes, framing and flow control protocols.
119p205.3  |Compare and understand different Random access techniques, channelization and IEEE standards.
l13P205.4 | Apply the skills of subnetting, supernetting and routing mechanisms.
119p205.5  |Understand protocols such as RIP, IGRP, BGP and OSPF.,
119p205.6 _|Illustrate services and protocols used at transport layer.

0 0

Course Outcome For SE Year Sem-II Course 2019 Pattern

Statement

Solve higher order linear differential equations and apply to Concrol systems, Computer vision, and
119p206.1 _ |Robotics

Solve problems related to Fourier transform, Z-transform and applications to Image processing
119P206.2

Apply statistical methods like correlation, regression analysis in to analyze data and to make predictions
119p206.3 _|applicable to machine intelligence.
119P206.4 _|Perform Vector differentiation and analyze the vector fields
119p206.5 _ |Perform Vector integration and APPLY to fluid flow problems

Analyze Complex functions, conformal mappings and co%@i@@:applicable to Image processing,
119r206.6 | Digital filters and Computer graphics. /@{?‘i —C N

=/

A

-
~OhD

/f

W

HOD

Department of Information Technology
Smt. Kashibai Navale College of Engineering

Vadgaon, {B%.), Pune - 411 044

40/ 271



119P207.6

119P208.1

119p207.1 | Apprehend architecture and memory organization o= PIC 18 microcontroller.
119p207.2 | Implement embedded C programming for PIC 18
119P207.3 Use concepts of timers and interrupts of PIC 13.
119p207.4 | Demonstrate real life applications using PIC 13.
119p207.5 | Analyze architectural details of ARM processcrs.
Perform interfacing of real-world input and owput ¢evices to PIC18 microcontroller.

MNEn 1, A

Understand the fundameta[ concepts and basic ﬁmions of DBMS and RDBMS

119P208.6

119P209.1

119p208.2 | Design ER-models to represent simple database application scenarios.
119p2083 | Design SQL queries for relational databases
Apply normalization techniques for database design improvement and understand query processing
119P208.4
119P208.5 Apply ACID properties for transaction management and conearrency control.
Analyze various database architectures and tecknologies

Apply mathematical and logical aspects for developing eleentary graphics operations like scan
conversion of points, lines, circle, and apply it “or preblem so’ving.

119P209.2 |Employ techniques of geometrical transforms te produce, pos:tion and manipulate

119P209.3 | Describe mapping from a world coordinates to devicz coordinetes, clipping, and graphics tools in design,
development and testing of 2D, 3D modeling applications.

119P209.4 | Apply concepts of rendering, shading, animation, curves and fractals using computer graphics tools in
design, development and testing of 2D, 3D moceling applications.

119p209.5 | Perceive the concepts of virtual reality.

119P209.6

2
119P210.1

Understand Computer Gaming Concepts

Learn the prinm of Software Eneering.

119P210.2

Learn and understand methods of capturing, specifying, visu

119P210.3

HOD
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119p210.4  |Learn basics of IT project management.
119p210.5  |Understand software quality attributes and testing principles.
119r210.6  |Introduce formal methods and recent trends in Software Enginzering.

co

Course Outcomes for Third Y=2ar Sem-l Course 2015 Pattern

Statement

Number

Solve higher order linear differential equations and apply to Control systems, Computer vision, and
115p301.1  |Robotics

Solve problems related to Fourier transform, Z+ransform and applications to Image processing
115P301.2

Apply statistical methods like correlation, regression analysis in to analyze data and to make predictions
115p301.3  |applicable to machine intelligence.
11sp301.4  |Perform Vector differentiation and analyze the vector fields
115p301.5 _ |Perform Vector integration and APPLY to fluic flow problems

Analyze Complex functions, conformal mappings and contour integration applicable to Image processing,
115P301.6

115P302.1

Digital filters and Computer graphics.

|Understand the fundamental cncepts and basic functions of DBMS and BMS

1€

115P303.1

115r302.2  |Apply normalization techniques for database design improvemznt and understand SQL
115P302.3  |Explain basic concept of query processing and fransaction management
115p3024  |Explain the concurrency control, recovery algorithms and database architectures
115p302.5  |Design and implement a database schema for a ziven problem-domain
Identify the key processes of data mining, data warehousing and knowledge discovery process and
115p302.6  |Analyze various database architectures and technologies.

Recognjze unique features of various sarc phcatlon omams and classify soe applications.

115P303.2

Choose and apply an appropriate lifecycle mode of software development.
7 A A B

F

v
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Describe principles of agile development, discuss the SCRUM process and distinguish agile process

115P303.3  |models from other process models.
115P303.4 | Analyze software requirements by applying various modeling techniques.

List and classify CASE tools and discuss recent trends and research in software engineering.
115P303.5

115P303.6

Understand IT project management through the life cycle of the project and future trends in IT Project
Management.

115p304.1  |Understand the fundamentals and Roles of Operating System

understand the concept of a process, thread and solve problems based on process scheduling algorithms
115P304.2

Understand the concept of process synchronization, mutual exclusion and deadlock and solve Deadlock
115P304.3  |avoidance
l1sp304.4 | Illustrate and Differentiate various memory management techniques

Clarify the concept of I/O management and File system and amalyse the seek time using disk scheduling
115P304.5  |algorithm

Understand the linux operating system with it’

To explain importance of HCI study and principles of user-cenired design (UCD) approach.

Number

o -

115P305.1
115r305.2 | To develop understanding of human factors in HCI design.

115p305.3 | To develop understanding of models, paradigms and context of interactions.

115p305.4  |To design effective user-interfaces following a structured and zrganized UCD process.
115p305.5 | To evaluate usability of a user-interface design.

115p305.6  |To apply cognitive models for predicting human-computer-interactions.

Course Outcomes for Second Year Sem-li Course

Statement

115P306.1

mode] .

Understand and recall responsibilities, services offered and protocol used at each layer of OSI and TCP/IP

HOD 7ot
artment of Information Technology
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115p306.2 _|Understand different addressing techniques, design network and analyze network traffic.
l1sp306.3 _[Implement client server paradigm and test different application layer protocols
115p306.4  |llustrate the different wireless technologies and IEEE standards.
115p306.5 _|Identify and understand issues, design goals and ptotocols in Ac Hoc wireless network
115p306.6 _|Understand and explore recent trends in communication network

0 ATl

independently modern software development tools and creates novel solutions for lanuage

7.6

115P308.1

115P307.1  |processing applications

115p307.2_|Understand and implement assemblers and macro processors
115p307.3  |Apply LEX tool for generation of Lexical Analyzer.

115p307.4 _ |Apply YACC tool for generation of syntax analyzer

115p307.5 | Construct output for all the phases of compiler

115P30 Apply code optimization in the compilation process

To calculate computational complexity using asymptotic notaions for various al gorithms,

l1sp308.2 | To apply Divide & Conquer as well as Greedy approach to design algorithms.
115p3083 | To practice principle of optimality. iy
115p3084 | To illustrate different problems using Backtracking.
115p308.5 | To compare different methods of Branch and Bound strategy.
115p308.6 [ To explore the concept of P, NP, NP-complete, NP-Hard and sarallel algorithms.
115P309.1 _|Understand the Fundamentals of Cloud Computing
Understand Virtualization in cloud computing and to analyze Common Standards in Cloud Computing
115P309.2
I15P309.3 | Analyze environments and to Understand Applications of cloud computing
115P309.4 _|Explain security related terms in cloud along with security issues
State trends in ubiquitous computing, to analyze cloud enabling t=chnologies for IoT and to understand
115P309.5  |innovative applications of IoT
115P309 Interpret change in OS along with intelligent ap plications and future of intelligent devices

e ——

b
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115p310.1  |Understand Data Science and Big Data primitives.

115p310.2  |Apply different mathematical models for Big Data.

115p3103 _ |Determine Big Data learning skills by developing irdustry or research applications.

115P310.4  |Analyze each learning model and perform on different datasets.

115p310.5  [Understand needs, challenges and techniques for big data visualization

11sp310.6  |Identify different applications of Big Data technologies.
' Course Outcomes for Fourth Year Sem-l Course 2015 Pattern l

co Stazement

115P401.1

Use asrc cryptographic techmiques in application development.

115p401.2  |Apply methods for authenticztion, access control, intrusion detection and prevention.
115p401.3  [To apply the scientific method to digital forensics and perform forensic investigations
115p401.4  |To develop computer forensics awareness

115p401.5  |To study network defence tocls

115P401.6 | To study network defence tocls

T

115P403.1

115p402.1 | Understand the fundamentals and types of Machine Learning

Discriminate and solve different classification mackine learning problems and asses the performance of
115p402.2  |them.
115p402.3 | Clarify different types of linear regression models ard their performance matrices

Ilustrate probability concepts and probabilistic models and solve Bayes theorem based problems
115P402.4

Identify different techniques to combine multiple machine learning models for ensemble learning
115P402.5
115P402.6 | Understand the concepts of reinforcement and deep learning concepts

45/ 271



115P404.6

) )
&,
115P403.2 |Understand analysis process, use case modeling, domain/class nodeling
115p403.3 | Discriminate interaction and behavior modeling
115P403.4 | Analyze Understand design process and business, access and view layer class design
115p403.5 _ |Tllustrate GRASP principles and GoF design patterns.
Understand architectural design principles and guidelines in the various type of application development.
115P403.6
1154041 |Comprehend the Information Systems and development approaches of Intelligent
115P404.2  |Evaluate and Apply business processes using information systers.
115P4043 _ |Propose the Framework for business intelligence.
Get acquainted with the Theories, techniques, and considerations for capturing organizational intelligence.
115P404.4
l15p404.5  [Formulate business intelligence with business strategy.
Apply the techniques fcﬁ'-mplementing business in_tglligence systems.

115p405.1  |Explain the basics of software testing and various types of defect classes.
Explain different types of testing and study different levels of testing (-Unit Testing, Integration Testing)
115P405.2  [in detail.
115P405.3  |Explain,Scope of automation , design for automation and how to use metrics and models.
Explain components of the Software Quality Assurance System, and planning for software quality.
115P405.4
115p405.5 _ [Design models for quality assurance , and how it is utilised for better productivity.
115P405.6 _|Describe software process methodology, internal Auditing and Assessments process.
L Course Outcomes for Fourth Year Sem-l| Course
Cco

Statement

Understand the principles and desired property‘sterns on which the internet an other
olla
- “0s

distributed systems are based. A8 C
o
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Understand and apply the basic theoretical concepts and algorithms of distributed systems in problem
115p406.2  |solving.

Recognize the inherent difficulties that arise due to distributed-ness of computing resources.

115P406.3
115P406.4 Identify the challenges in developing distributed applications.
115p406.5 | Identify storage techniques applicable for distributed systems
115pa06.6  |Categorize different security measures in distributed systems

Demonstrate the knoldge of design of blcomp and its apphcatlon. |

115P407.1

115p407.2  |Explain smart devices and services used Ubicomp.

115p407.3  |Describe the significance of actuators and controllers in real time application design.
115p407.4  |Use the concept of HCI to understand the design of automation aoplications.

115p407.5 | Classify Ubicomp privacy and explain the challenges associated with Ubicomp privacy.

115P407.6

Get the knowledge of ubiquitous and service oriented networks along with Ubicomp management.

nderstand what is internet of things.

115P408.1

115p408.2  |Understand architecture and design of IoT.

115r408.3  |Describe the objects connected in IoT.

115p408.4  |Understand the underlying Technologies.

115p408.5  |Understand the platforms in [oT.
Understand cloud interface to IoT.

115P408.6

iE

. Understand the bics of Soia edi na]ytics |

115P409.1

115p409.2 | Explain the significance of Data mining in Social media.

115p409.3 | Demonstrate the algorithms used for text mining.

115P409.4 | Apply network measures for social media data.

115P409.5 :
115P409.6
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SINHGAD TECHNICAL EDUCATION SOCIETY’S
SMT. KASHIBAI NAVALE COLLEGE OF ENGINEERING,
PUNE-411 041
DEPARTMENT OF E & TC ENGINEERING
Criterion No.: 2.6.1
Academic Year 2020-21

Program Outcomes:
Engineering Graduates will be able to:

I. Engineering knowledge: Apply the knowledge of mathematics, science, engineering fundamentals,
and an engineering specialization to the solution of complex engineering problems.

2. Problem analysis: Identify, formulate, review research literature, and analyze complex engineering
problems reaching substantiated conclusions using first principles of mathematics, natural sciences, and

3. Design/development of solutions: Design solutions for complex engineering problems and design
system components or processes that meet the specified needs with appropriate consideration for the
public health and safety, and the cultural, societal, and environmental considerations.

4. Conduct investigations of complex problems: Use research-based knowledge and research
methods including design of experiments, analysis and interpretation of data, and synthesis of the

5. Modern tool usage: Create, select, and apply appropriate techniques, resources, and modern
engineering and IT tools including prediction and modeling to complex engineering activities with an

6. The engineer and society: Apply reasoning informed by the contextual knowledge to assess
societal, health, safety, legal and cultural issues and the consequent responsibilities relevant to the

7. Environment and sustainability: Understand the impact of the professional engineering solutions
in societal and environmental contexts, and demonstrate the knowledge of, and need for sustainable

8. Ethics: Apply ethical principles and commit to professional ethics and responsibilities and norms of

9. Individual and team work: Function effectively as an individual, and as a member or leader in
diverse teams, and in multidisciplinary settings.

10. Communication: Communicate effectively on complex engineering activities with the engineering
community and with society at large, such as, being able to comprehend and write effective reports and
design documentation, make effective presentations, and give and receive clear instructions.

1. Project management and finance: Demonstrate knowledge and understanding of the engineering
and management principles and apply these to one’s own work, as a member and leader in a team, to

12. Life-long learning: Recognize the need for. and have the preparation and ability to engage in
independent and life-long learning in the broadest context of technological change.
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SINHGAD TECHNICAL EDUCATION SOCIETY’S
SMT. KASHIBAI NAVALE COLLEGE OF ENGINEERING,
PUNE-411 041
DEPARTMENT OF E & TC ENGINEERING
Criterion No.: 2.6.1
Academic Year 2020-21

Program Educational QOutcomes:

Graduates will be able to
1. Apply concepts of mathematics, science and engineering for design - development of

creative interdisciplinary frameworks for advancement of the society.
2. Demonstrate quantifiable advancement in the careers they decide to seek after.

3. Adopt life-long learning with high morals to outshine in the volatile economic and
technological environment.

Dr. S.K. Jagtap
HOD (E. &TC)
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SINHGAD TECHNICAL EDUCATION SOCIETY’S
SMT. KASHIBAI NAVALE COLLEGE OF ENGINEERING,
PUNE-411 041
DEPARTMENT OF E & TC ENGINEERING
Criterion No.: 2.6.1
Academic Year 2020-21
Program Specific Outcomes:

PSOs are the statement that describe what a graduate of specific program should be able to do -

PSO1  To design and Implement Modern Electronic Systems utilizing knowledge of Embedded Systems, VLSI and Signal Processing

PSO2 Identify and apply appropriate Modern tools for the design and implementation of communication using IoT, Al and Robotics

Dr. S.K. Jagtap
JHOD (E &TC)
Dept. of Elecironics
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SINHGAD TECHNICAL EDUCATION SOCIETY’S
SMT. KASHIBAI NAVALE COCLLEGE OF ENGINEERING,
PUNE-411 041
DEPARTMENT OF E & TC ENGINEERING
Criterion No.: 2.6.1
LIST OF COURSE OUTCOMES IN ACADEMIC YEAR 2020-21

Course Qutcomes for Second Year First Semester Course (2019 Pattern)

CO No. Statclt

Solve higher order linear differential equation using appropriate techniques for modelling. analyzing of electrical

COl S
circuits and control systems.

CcO2 Solve problems related to Fourier transform, Z-transform and applications to communication systems and Signal
processing.

co3 Evaluate Interpolating polynomials, numerically differentiate and integrate functions, numerical solutions of

differential equations using single step and multi-step iterative methods used in modern scientific

CO4  |Represent vector differentiation , analyze the vector fields and apply to Electro-Magnetic fields

Solve problem related to vector integration by Greens theorem, Stokes theorem and Gauss Divergence theorem.

CO5 Sl 1 A
Which gives relations between line, surface and Volume Integrais and apply it to Electro-Magnetic fields.

Analyze conformal mappings, transformations and perform contour integration of complex functions in the study of
ectrostatics and signal processin

CO6

Sta em en .

COIl |Assimilate the physics, characteristics and parameters of MOSFET towards its application as amplificr.

CO2  |Design MOSFET amplifiers, with and without feedback, &amp; MOSFET oscillators, for given specifications

Analyze and assess the performance of linear and switching regulators, with their variants, towards applications in

CO3 ¥
regulated power supplies.

CO4  |Explain internal schematic of Op-Amp and define its performance parameters.

Design, Build and test Op-amp based analog signal processing and conditioning circuits towards various real time
applications.

CO6  |Understand and compare the principles of various data conversion techniques and PLL with their applications.

CO No. |Statement

COl  [Identify and prevent various hazards and timing problems in a digital design.

CO2  |Select the basic logic gates for various reduction techniques of digital logic circuit.

CO3  |Analyze, design and implement combinational logic circuits.

CO4  |Analyze, design and implement sequential circuits.

CO5  |Compare and design Mealy and Moore machines. -
R ~%

ieS
CO6  |ldentify and Construct digital system using PLD. ((’f\? (%0'
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Statement

COl  |Analyze the simple DC and AC circuits with circuit simplification techniques and network theorems.

CO2 |Analyze driven and source free RL and RC circuits,

CO3  |Determine network parameters of given network and analyze the given network using Laplace Transform.

CO4  [Understand speed control characteristics of DC motors,

CO5  [Perform load test on Phase AC Motors.

CO6 Explain operation of special purpose motors & understand necessity, components and specifications of electrical

vehicles.

)

CO No. |Statement
CO1  [Solve mathematical problems using C programming language.
CO2  |Implement sorting and searching algorithms and calculate their complexity.
CO3  [Develop applications of stack and queue using array
CO4  |Demonstrate applicability of Linked List.
CO5  |Demonstrate applicability of nonlinear data structures - Binary Tree with respect to its time complexity.
CO6

Apply the knowledge of graph for solving the problems of spanning tree and shortest path algorithm.

Statement

Design and build MOSFET amplifier, with and without feedback to verify and calculate parameters.

COl

CO2  [Measure and compare op-amp parameter with datasheet.

co3 Design, Build and test Op-amp based analog signal processing and conditioning circuits and various data conversion
techniques. 7

CO4  |Design and simulate MOSFET amplifier and op-amp circuit. <

CO No. |Statement
COl  [Classify the basic digital circuits and its applications.
CO2 [Understand the use of logic gates.
CO3  |Design basic combinational circuits and verify their functionalities.
CO4  |Describe the various digital IC’s & their operations.
CO5  [Analyze and design various counter circuits.
CO6  |Construct several types o.fshifl r'egi§tel's._

Dept. of. Elec-
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CO No. [Statement
COIl  |Analyze the simple DC and AC circuits with circuit simplification techniques and network theorems.
CO2 |Analyze driven and source free RL and RC circuits.
CO3  |Determine network parameters of given network and analyze the given network using Laplace Transform.
CO4  |Understand speed control characteristics of DC motors.
CO5  |Perform load test on Phase AC Motors.
CO6 Explain operation of special purpose motors & understand necessity, components and specifications of electrical

vehi

CO No. [Statement
€Ol |Compare various kinds of searching and sorting techniques.
CO2  |Construct Linear and nonlinear data structures using arrays and linked list.
CO3  |Develop Programs employing dynamic memory management.
CO4  |Choose appropriate data structure to solve various computing problems.
CO5  |Demonstrate the use of nonlinear data structures, such as the Binary Tree, in terms of time complexity.
CO6

Apply the knowledge of graph data structure for solving the problems of spanning tree and shortest path algorithm.

CO No. [Statement
COl  |Understand application of electronics principles in practice.
CO2 |Design hardware.
g0 CO3  |Find faults in hardware also test and repair the hardware.
| co4 |calculate power budget for an electronic circuit.
CO5  |Understand use of measuring equipment’s for measurement of signals.
CO6  |Understand concepts of various types of batteries and various solar power generation systems.

L Head
“Reer w22 Dent. of Electionics 8
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CO No.

Course Outcomes for Second Year Second Semester Course (2019 Pattern)

Statement

COl

Analyze, categorize basic signals and execute operations on signals.

Analyze, categorize the systems based on their properties in terms of input output relation and in terms of impulse

co2 : : - ]
response and will be able to determine the convolution between to signals.
CO3  |Analyze and evaluate the signals in frequency domain using Fourier series and Fourier Transform.
Determine the signals in complex frequency domain using Laplace Transform, and will be able to apply and analyze
CO4 ’
the LTI systems using Laplace Transforms.
CO5  |Define and describe the probability, random variables and random signals.
CO6

CO No.

Evaluate the mean, mean square, variance and standard deviation for given random variables using PDF.

Statement

COl  |Determine mathematical model of physical system and find transfer function with BDR and SFG techniques.
CO2  |(Evaluate time domain response of first and second order system for standard test signals,

CO3  |Determine stability of the system using Routh Criteria and Root Locus method.

CO4  |Analyze system by frequency response analysis using Bode plot and Nyquist plot

CO5 Express and solve system equations using state space variables.

CO6  (Understand the roll of controller in Industrial automation.

cO Statement

col To compute & compare the bandwidth and transmission power requirements by analysing time and frequency
domain spectra of signal required for modulation schemes under study.

CO2  [Describe and analyse the techniques of generation, transmission and reception of Amplitude Modulation Systcms‘()

CO3  [Explain generation and detection of FM systems and compare with AM systems.

co4 Exhibit the importance of Sampling Theorem and correlate with Pulse Modulation technique (PAM, PWM, and
PPM).
Characterize the quantization process and elaborate digital representation techniques (PCM, DPCM, DM and

CO5
ADM).

CO6 Ilustrate waveform coding, multiplexing and synchronization techniques and articulate their importance in baseband

digital transmission.

ErgiRs t Kashlba, N g?hglneer:h
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Statement

COl  [Understand the principles of object-oriented programming.

CO2  (Implement the concepts of data encapsulation, constructor, and destructors in C-++.

CO3  [Understand and apply the concepts of Operator overloading and friend functions in C-++.
CO4  |Describe and Apply the concepts of classes, methods inheritance and polymorphism in C++.
COS5  [Implement the concepts of Templates, Namespaces and Exception Handling in C++.

CO6

Describe and apply File handling concepts in C++,

T o = =

)

CO No. |Statement

Col Create, sketch basic signals, its amplitude and phase spectrum and also for an exponential signal for various cases
and verify the results.

Cco2 Create a program to record the speech and music signals and sketch it in time domain, its amplitude and phase
spectrum.

CO3 Evaluate the convolution integral of Unit step and exponential signals and create a program to sketch the response of
the system. : <
Determine Time response of First and second order systems from their Transfer Functions by software simulation

CO4 : e ; S ; ;
and Determine stability of systems using Routh criteria and Root locus. by software simulation.

CO5  |Evaluate gain margin, phase margin and comment on stability by analysing Bode plot and Nyquist plot.

CO6 Evaluate state model from Transfer Function and evaluate State transition matrix. To understand role of controllers

t

| system appl
ST

O

C0 No. |[Statement
COl  [Demonstrate generation and detection of analog modulation techniques. AM FM
CO2  |Explain and verify sampling, PCM, delta modulation, adaptive delta modulation.
CO3  |Compare various line coding schemes used for digital data transmission.
CO4

Simulate sampling as well as different modulation techniques using MATLAB.

= 1
CO No S;cment
COl  |Apply the concepts of classes, objects to develop C-++ program
CO2  |Implement C++ programs using constructor, destructor.
CO3  [Implement function overloading and Operator overloading concepts in C++,
CO4  |Implement C-++ program using the concept of string class
COS5  |Apply the concepts of templates, names apace and exceptional handling to develop object oriented program.
CO6

Develop a program using file handling ¢oncept.
N

0
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CO No.

Statem en t

COl  [Describe the fundamentals of data science.
CO2  |Explain the various Python packages related to data science.
CO3  |Develop Python programs related to data sequences using NumPy and Pandas.

Design Python programs related to data frames using NumPy and Pandas.

T T e e

CO No. |Statement
COl Define personal and career goals using introspective skills and SWOC assessment. Evaluate short-term and long-term goals.
co2 Develop effective communication skills self - management attributes, problem solving abilities and team working & building
capabilities.
CO3 Summarize inter-personal relationships, conflict management and leadership skills to take part in a multi-cultural professional
environment. L)
CO4  |Develop practically deployable skill set involving critical thinking, effective presentations and leadership qualities.
CO5  |Explain the importance of professional ethics, etiquettes & morals.
CO6  |Solve problems on quantitative ability and logical reasoning.
U
CO No. |Statement
COl  |Highlight project based learning activities that are continuing, multidisciplinary and student-centric.
CO2  |Impart self-sufficient and group learning by solving real world problem with the help of existing resources.
co3 Develop a systems based on the basics of electronics and communication engineering by possibly the addition of
previously gained knowledge,
CO4 | Acquire practical knowledge of life cycle of development of the complete electronics system.
CO5  |Choose and apply suitable hardware and software tools to design and develop prototype system.

CO6

CO No.

Course Outcomes for Third Year First Semester Course (2015 Pattern)

Statement

COl

Describe various building blocks of digital communication systems and the signal flow with different waveform
coding techniques.

CO2  [Analyze the performance of baseband digital transmission and draw various data formats.

o3 Describe various random processes and mean, autocorrelation, cross correlation, probability density functions related
to it.

CO4  |Explain time and frequency domain analysis of the signals in a digital communication system

COs5 Analyze the performance of pass band digital communication system in terms of error rate and spectral efficiency
and sketch their waveforms.

CO6

Develop team skills and learn professionalism while implementing the project. { )

Understand working of spread spectrum cum:nLlnic;tLiwﬂnd its performance
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CO No.

Statement

Define, classify and discuss various types of signals, analyse signals and apply mathematical concept for signal

Col .
processing.
CO2  |Analyze the discrete time signals and system using different transform domain techniques.
CO3  |Design & implement various filters for filtering different real world signals.
CO4

CO No. |Statement
COI1  [Apply basic mathematical concepts related to electromagnetic vector fields.
co2 Apply the principles of electrostatics to the solutions of problems relating to electric field and electric potential,
boundary conditions and electric energy density. :
Co3 Apply the principles of magneto statics to the solutions of problems relating to magnetic field and magnetic
potential, boundary conditions and magnetic energy density.
CO4 | Analyze time varying fields using the concepts related to Faraday‘s law, induced emf and Maxwell‘s equations.
CO5  |Analyze transmission line problems using Smith Chart.
CO6  |Apply Maxwell’s equations to solve problems related to uniform plane wave propagation.
CO No. [Statement
COLl  |Describe 8-bit Microcontroller Architecture of 8051.
cop  |Explain programming in assembly language for 8051 and to study various software and hardware tools for
developing applications.
CO3  |Explain interfacing of real world peripheral devices.
CO4  |Describe PIC18FXX Microcontroller Architecture.
CO5  [Explain interfacing of real world peripheral devices using Embedded C.
CO6  [Explain interfacing of real world peripheral devices using different communication protocol.
CO No. Staten.lent :
COl  [Describe key elements of the mechatronics system and its representation in terms of block diagram.
CO2  [Identify basic principles of Sensors and Transducers.
CO3  [Classify various types of mechatronics system components and its applications.
CO4  |Describe case study of the mechatronics system.
CO5  |Identify Electrical Actuators, Electron-mechanical actuators
CO6  [Describe case study of the mechatronics system.
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CO No.

Statement

COl  |Visualize and practically implement various baseband and passband modulation techniques.

CO2  [Analyze various aspects related to Spread Spectrum Techniques

CO3  [Simulate performance parameters of baseband and passband modulation techniques using MATLAB.

CO4  |Understand the digital signal processing, sampling and aliasing,

CO5  |Analyze various properties of DFT.

CO6  |Apply different window methods to realize 1IR filter design.

CO No. |Statement

COl  |Explain programming in assembly language for 8051 and Explain interfacing of real world peripheral device.

CO2  |Explain interfacing of real world peripheral devices using Embedded C for PIC18FXX Microcontroller B

CO3  [Explain interfacing of real world peripheral devices using different communication protocol.

CO4 Understand the key elements of Mechatronics design process and the basic concepts of engineering system with
dynamic response of the system.

CO5 Realize the concepts of real time interfacing and data acquisition and discuss the operating principles of hydraulic
and Pneumatic systems.

CO6

Understanding the concepts of design of Mechatronics system through case studies.

co No ent
COl  |Assess the fundamental steps and working principles of electronics devices to build electronics systems.
CO2  |Understand datasheets and select suitable components and devices. -
CO3  |Implement prototype of Data Acquisition system by selecting proper transducer and signal conditioning circuit.
CO4  |Develop an electronic system/sub-system and verify its performance by simulating the same.
CO5  |Customized an EDA tool for circuit schematic and simulation.
CO6  [Construct, accomplish the database and query handling using suitable tools.

Course Outcomes for Third Year Second Semester Course (2015 Pattern)

Statement

COIl  |Design and implement a triggering / gate drive circuit for a power device.

CO2  |Understand and analyze different phase controlled converters

CO3  [Construct the design and control of rectifier and inverter circuits.

CO4  |Experiment the working of DC-DC converters and AC voltage controllers,

COS5  |Explain the working of resonant circuits and design protection circuits used in power electronic applications.
CO6  |Examine different special motor drives fgx industrial applications.
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Perform information analysis and design of different source coding technique for data compression.

Explain different channel coding theorems for communication system and Analyze the performance of error control

cO2
codes.
CO3  |Design a channel coding scheme in communication system.
CO4  |Design of encoding and decoding circuits for channel performance improvement against burst error.
CO5  |Apply and define fundamental principles of data communication and its components.
CO6  [Understand flow and error control techniques in communication networks.

Statement

CO1  |Grasp the fundamentals of management as a function and put it into use.

CO2  [Understand the importance of quality in a business and the various philosophies & tools on quality

Co3 Demonstrate knowledge of the financial position of an organization and its use along the project management life
cycle.

Co4 Illustrate the importance of human resource and the various stages a employee has to be managed through case
studies

COs Explain the concept of entrepreneurship, demonstrate the various activities to be carried out for entrepreneurship and
the support available to encourage entrepreneurship.

CO6

LU No.

Outline the role of marketing and examining the various traditional and modern marketing techniques.

BT e e

Statement

i

COl Describe the features, advantages of ARM 7, ARM 9 & ARMI 1.

CO2  |Describe the ARM 7 microprocessor architectures and its features.

CO3  |Design and Interface the advanced peripherals to ARM based microcontroller.
CO4  |Design embedded system with available resources.

CO5  |Describe the C67X processors architecture and its features.

CO6

Apply DSP Processors and resources for signal processing applications. -

: {K’ i} -M‘ i

CO No. [Statement

COl  |Establish the awareness of different components of Systems Programming.

co2 Analyze and investigate the different implementation techniques of system programming operating system
abstractions.

co3 Demonstrate and interpret different OS functions, process management policies and scheduling of processes by
CPU.

CO4  [Discover the requirement for process synchronization and deadlock.

COS5  |Understand the Memory management systems and its allocation policies, Virtual Memory and Paging systems.

CO6 arious I/O devices and scheduling algorithl]_f_;,

Develop knowledge of file management

Headg__(ﬁ-m‘;z:>
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Statement

_CO No.

CO!  [Understand the characteristics of different power electronic devices.

CO2 |Discuss, analyse different controlled converters.

CO3  |Implementation of various power electronics applications.

CO4 Discuss, distinguish and interpret entropies and mutual information for Noise free, Error free, Binary Symmetric and
Noisy Channel

CO5 Discuss, analyse and interpret Shannon-Fano, Huffman, Linear Block, Cyclic, Convolutional, BCH-RS Coding and
decoding

CO6

Discuss networking components and LAN and simulate ARQ techniques.

— ———

CO No. |Statement
COl1  |Understand and interpret basics of LPC2148 also interfacing of LPC2148 with display, GSM.
co2 Analyze the concepts of finding current location latitude and longitude values with the help of GPS also demonstraw
the concept of ADC.
o3 Examine interfacing of SD card to LPC 2148 using SPI also interfacing of EEPROM to PL.C2148 using 12C
protocol.
CO4  |Understand and interpret the basics of the Linux operating system using various functions.
COS5 |Describe and design various components of system software.
CO6  |Demonstrate and implement various process and memory management algorithms.
(') No_[Statement
CO1  |Understand, plan and execute a Mini Project with team.
co2 Implement electronic hardware by learning PCB artwork design, soldering techniques, testing and troubleshooting
etc.
CO3  |Prepare a technical report based on the Mini project.
. : i = _
CO4  [Deliver technical seminar based on the Mini Project work carried out. o b

Course Outcomes for Fourth Year First Semester Course (2015 Pattern)

Statement

COl  [Write effective HDL coding for digital design.

CO2  |Apply knowledge of real time issues in digital design.

CO3  |Model digital circuit with HDL, simulate, synthesize and prototype in PLDs.
CO4  [Design CMOS circuits for basic digital circuits and specified applications.
CO5  |Analyze various issues and constraints in design of an ASIC.

CO6

]
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Statement

COl  [Compare different types of network; network Topology, different network devices.
CO2  |Understand TCP/IP protocol suite.

CO3  |Compare and Understand IPv4 and IPv6 IP addressing.

CO4  |Apply basic knowledge of installing and configuring networking applications.
CO5

Apply a basic l\nowledge of network security.

. |Statement
COl1  |Distinguish various performance parameters of radiating elements.
CO2  |Define, analyse, and classify radiating elements and arrays.
CO3  |Discuss, apply waveguide fundamentals in design of transmission lines.
CO4  |Design and set up a system consisting of various passive microwave components.
CO5  |Apply and analyse tube based and solid state active devices along with their application.
CO6  [Define and measure performance parameters of microwave components.

CO No. S(atement
CO[ Develop and implement hasic mathematical npﬂatmnq on digital images (2-D) ﬂnd using fundamental concepts of
Digital Image Processing with basic relationship of pixels.
CO2 |Investigate image enhancement techniques and restoration problems.
CO3  |Apply and classify various 2-D data compression techniques for 2-D digital images
CO4  [Categorize and design image processing techniques for segmentation and Morphological operators.
CO5  |Interpret objects and regions of the image with appropriate representation techniques.
CO6

Explore video signal representation and different algorithms for video processing.

CO No. |Statement
COl  |Understand the various concepts, terminologies and architecture of IoT systems.
CO2  |Study and understand various sensors and actuators for design of ToT. "‘15?5 \%\
CO3  [Mlustrate different protocols for [oT system design.
CO4  |Understand various techniques of data storage and analytics in ToT.
CO5  |Understand and apply various loT concepts for bui]mons. |
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Statement

COl1  |Identify design metrics of embedded systems to design real time applications.
CO2  |Explain the concept of Real Time Operating Systems in embedded applications.
CO3  |Summarize concepts of pC/OS RTOS.

CO4  |Select and make use of modern architecture for embedded system design.

CO5  |Select Linux for embedded system development.

CO6  |Develop an embedded product using an open source platform.

CO No. |Statement

COl Describe the modern view of Al as the study of agents that receive precepts from the Environment and perform lJ
actions. .

CO2  |Demonstrate awareness of informed search and exploration methods.

CO3  (Explain about AT techniques for knowledge representation, planning and uncertainty Management.

CO4  |Develop knowledge of decision making and learning methods.

COS  [Design and develop different pattern recognition and expert system algorithms for various applications.

CO6  |Outline the fundamentals of Natural Language Processing.

Statement

COl  [Familiar with various stages of Electronic Product Design.

CO2  |Understand different considerations of analog, digital and mixed circuit design.

CO3  [Familiar with different considerations of software design and testing methods. (ﬁ)
CO4  |Get acquainted with methods of PCB design and different tools. e
CO5  [Understand the importance of product test and test specification.

CO6  [Get acquainted with the process and importance of documentation.

cO Statement
COl  [Select a suitable LAN topology for the given network.
CO2 |Identify a given class of IP address.
CO3  |Understand simulation of different application layer protocols in Cisco Packet Tracer.
CO4  |Differentiate various antenna and antenna array by calculating performance parameters
CO3
CO6
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CO No.
COl  [Model various combinational and sequential circuits using HDL and simulate using EDA tool.
CO2 [Design and implement a Digital system on an FPGA board.
CO3  |Design and implementation of CMOS Digital Circuit Layout using EDA tool.
CO4  [Understand fundamentals operation of Digital Image and its process
CO5 Asses the different types of image enhancement techniques for the perfection of pictographic information for human
perceptions '
CO6 Understand the concepts oflmage segmentation, compression and recognition techniques to remove redundancy

less bandwidth and object

CO No. |Statement
COl  |Model various combinational and sequential circuits using HDL and simulate using EDA tool.
CO2  |Design and implement a Digital system on an FPGA board.
CO3  |Design and implementation of CMOS Digital Circuit Layout using EDA tool.
CO4 |Understand the various concepts, terminologies and architecture of loT systems.
CO5  |Mlustrate different protocols for ToT system design.
CO6  |Understand and apply various IoT concepts for building IOT applications.
CO No. [Statement
COl  |Model various combinational and sequential circuits using HDL and simulate using EDA tool.
CO2  |Design and implement a Digital system on an FPGA board.
CO3  |Design and implementation of CMOS Digital Circuit Layout using EDA tool.
CO4  [Explain task controlling procedures
CO5  |Perform Interfacing with peripheral devices
CO6  |Implement controller programming platforms

Statement

COl1  |Apply their acquired skills to define problem statements and objectives.

CO2  |Paraphrase abstract and synopsis for selected problems.

CO3  |Analyze related research work and summarize in the form of literature survey.

CO4  |Demonstrate their knowledge of technological tools and techniques for planning and execu}ion of project.
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Course Outcomes for Fourth Year Second Semester Course (2015 Pattern)

CO No. |Statement
CO1 |Describe how wireless networks are penetrating our lives for data, multimedia and voice transmission.
CO2 |Analyze different traffic model to predict and measure the propagation loss.
co3 Understand basic concepts of cellular system, wireless propagation and the techniques used to maximize the capacity
of cellular network.
CO4  |Understand the detailed Architecture of GSM with the call establishment process.
CO5  |Evaluate the performance of CDMA and GSM system.

CO6

"CO No.

Get the overview of LTE architecture, and opportunities and requirements in 5G networks.

Statement )

COl

Select various components such as optical source, detector and fiber of Optical Communication system.

CO2  (Demonstrate Link power budget and Rise Time Budget by proper selection of components and check its viability.
CO3  |Identify state of the art active and passive WDM components.

CO4  |Analyze Orbital parameters of Satellite Orbits.

CO5  |Determine various subsystems in Satellite Communication.

CO6

Design Uplink and Downlink Satellite S'ysterﬁ.

Statement

Differentiate between various learning approaches and illustrate the steps involved in designing a different machine

Col ; :
learning algorithm.
co2 Demonstrate the application of supervised learning algorithms like regression and classification for solving real
world problems, {.-.)
CO3 Develop unsupervised learning algorithms to solve complex problems with an understanding of the trade-offs &
” linvolved.
CO4 |Analyze basic concepts of neural networks and different learning mechanisms for societal applications.
CO5  |Investigate various neural network algorithms to solve real world problems.

CO6

CO No.

Formulate deep learning algorithms such as Convolutional Neural Networks (CNN'’s) for image recognition
applications

CO5

Statement
COl |Analyze different parameters of color television system.
CO2 |Study and understand various HDTV standards and Digital TV broadcasting systems.
CO3  [Hlustrate different video, audio and image compressing techniques.
CO4 |Understand Audio systems and PA systems. i:@)_
‘U 1 :

)

Understand various acoustic systems.
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CO No. [Statement

COl  (Familiar with the history, concept development and key components of robotics technologies.

COZ  |Understand mathematical manipulations of spatial coordinate representation and transformation.

CO3  [Solve basic robot forward and inverse kinematic problems.

CO4  |Understand and able to solve basic robotic dynamics, path planning and control problems.

CO5  |Get acquainted with advanced robotic techniques.

CO6  [Acquire basic knowledge of developing and building a robot.

Statement

COI  |Describe, distinguish & interpret various concepts and terminologies used in WSN.

CO2  (Classify and summarize use of various radio communication and link management in WSN.

CO3  |Define and compare various wireless standards and protocols associated with WSN.

CO4  [Recognize and illustrate importance of localization and routing techniques used in WSN.

CO5  |Understand and discuss techniques of data aggregation and importance of security in WSN.

CO6  |Analyze, compare and examine the issues involved in design and deployment of WSN.

CO No. |Statement

COl  |Model the physiology of the biomedical system.

Understand functioning of heart; principle and working of Biomedical Instruments for cardiovascular system with
various sources of bio- signal distortions and its remedial techniques.

Describe the structure of the nervous system and analyse EEG signals for disease detection like Epilepsy and Sleep
apnea.

Cco2

COo3

CO4  |Select appropriate filters like Active, Wiener and Adaptive Filters for artifact removal in ECG signal.
-

COS  [Analyze ECG signals and apply knowledge of electronics engineering for noise removal and highlight the features.

CO6  |Discuss the application of Electronics in diagnostics and therapeutic areas.

Statement

CO1  |Understand and perform practical based on telephone switching.

CO2  |Analyze and perform experiment on telecommunication traffic.

CO3  |Understand and simulate wireless channel model.

CO4  |ldentily various components such as optical source, detector and Fiber of Optical Communication system

CO5  |Determine Power budget and Time budget analysis of optical fiber system

cog |Pesien an AUDIO-VIDEQ satellite link hetween Transmitter and RecejnMdifHew
(Audio, Video, and Tone) simultaneously through satellite Link. (2L 7 '
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CO No.

Statement

COl  |Understand the fundamental theory and concepts of neural networlks.

coz Apply different neural network architectures and algorithms to solve real time problems such as classification and
regression. .

co3 Develop and characterize various machine learning algorithms such as supervised, unsupervised to solve real-life
problems such as classification and regression. .

Co4 Understand the fundamental concept of deep learning architecture and algorithm such as convolutional neural

networks.

CO No. |Statement
COl  [Understand the various concepts, terminologies and working of television systems.
CO2  |Study and understand various audio and video formats, compression techniques.
CO3  |lllustrate different audio systems and PA systems. )

CO No. [Statement
COl |Design solution for the problem defined.
CO2  |Execute the project to find a solution which is ethical and professional.
CO3 |Prepare a detailed report of work carried in the process of execution of the project.
CO4 |Demonstrate oral, written and technical skills acquired during the process of completion ofthe-'prﬁ)ject.

Dr. S.K. Jagtap
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Sinhgad Technical Education Society’s i
Smt. Kashibai Navale College Of Engineering, Pune
Department of Mechanical Engineering
Academic Year-2020-21

Program Outcomes:

PO1 Engineering Knowledge: Apply the knowledge of mathematics, science, engineering fundamentals. and an engineering specialization to the solution of complex engineering problems.
[ PO2 | Problem Analysis:Identify, formulate, research literature, and analyze complex engineering problems reaching substantiated conclusions using first principles of mathematics, natural sciences,
| - and engineering sciences.
! PO3 Design/Development of Solutions: Design solutions for complex engineering problems and cesign system components or processes that meet the specified needs with appropriate
! Icons{dcration for the public health and safety, and the cultural, societal, and environmental considerations.
PO4 ;Conduca Investigations of Complex Problems Use research-based knowledge and research methods including design of experiments, analvsis and interpretation of data. and synthesis of the
' /information to provide valid conclusions.
POS Modemn Tool Usage
2 Create, select. and apply appropriate techniques, resources, and modern engineering and IT tools inciuding prediction and modeling to complex engineering activities with an understanding
POG The Engineer and Society
Apply reasoning informed by the contextual knowledge to assess societal, health, safety, legal and cultural issues and the consequent responsibilities relevant to the professional engineering
PO7 Environment and Sustainability
Understand the impact of the professional engineering solutions in societal and environmental contexts, and demonstrate the knowledge of, and need for sustainable development.
POS Ethics
Apply ethical principles and commit to professional ethics and responsibilities, and norms of the engineering practice
PO9 Individual and Teamwork
Function effectively as an individual, and as a member or leader in diverse teams, and in multidisciplinary settings.
POI10 Communication Communicate effectively on complex engineering activities with the engineering community and with society at large, such as, being able to comprehend and write effective
reports and design documentation, make effective presentations, and give and receive clear instructions.
POIL Project Management and Finance Demonstrate knowledge and understanding of the engineering and management principles and apply these to one’s own work, as a member and leader in a
team, to manage projects and in multidisciplinary environments.
PO12 Life-Long Learning Recognize the need for and have the preparation and ability to engage in independent and life-long learning (LLL) in the broadest context of technological change.
Program Specific OQutcomes (PSO):
PSO1 Core Competence in Mechanical Engineering : Student will be able to comprehend, synthesize and analyse the problems in the field of Thermal engineering, Design engineering,
Manufacturing engineering and Mechatronics.
PSO2 Competence in Computational Tools : Student will be able to apply the knowledge of mechanical engineering software tools for solving engineering problems for developing products &
Processes related to mechanical & alligned engineering feilds.
Program Educational Objctives (PEQs):
PEO1 Core Competence in Mechanical Engineering: Employable in core mechanical industries, multidisciplinary sectors like government organizations, software industries, practice
entrepreneurship and pursue higher education.
PEO2 Innovation and Research: Able to solve complex mechanical engineering problems through innovation and research.
PEO3

Professionalism and Ethics: Able to practice professionalism as a team or an individual considering ethics, social and environmental responsibility

\ SS_
HoD
Department of Mechanical Engineering

Assistant Professor & Head
Dept. of Mechanical Engg. -
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Course Outcome For SE Year Sem-I +“cuarse 2019 Pattern £

CO No

Statement

Department of Mechanical Engineering, Course Name: SOLII» MECHANICS (M19P215), A.Y 2020-21

M19P215.1

ANALYSE various types of stresses and strain developed on determinate and indet2rminate members.

M19P215.2

| . . . . e
lCOE\ES’I'R‘._JC‘:' Shear force and bending moment diagram for various types of transverse bading and support.

M19P215.3

EVALUATE the slope & deflection, bending stresses and shear stresses on a beam

[ MI19P215.4 CALCULATE torsional shear stress in shaft and buckling on the column
| M19P215.5 APPLY the concept nt‘.prin;:-i‘p;l_srrtsses and theories of tailure to determine stresses ‘ ‘
MI19P215.6 UTILIZE the concepts of SFD & BMD, torsion and principal stresses to solve combined bading application-based problems,
Department of Mechanical Engineering, Course Name: SOLID MCDELING & DRAFTING (M19P215), A.Y 2020-21
M19P216.1 UNDERSTAND basic concepts of CAD system, need and scope in Product Lifecycle Management
M19P216.2 UTILIZE knowledge of curves and surfacing features and methods to create complex sol&l geometry
M19P216.3 CONSTRUCT solid models, assemblies using various modeling techniques & PERFORM rass property analysis, including creating and using a coordinate system
M19P216.4 APPLY geometric transformations to simple 2D geometries
M19P216.5 USE CAD model data for various CAD based engineering applications viz. production dm=wings, 3D printing, FEA, CFD, MBD, CAE, CAM, etc.
M19P216.6 USE PMI & MBD approach for communication

Department of Mechanical Engineering, Course Name: Engineering Thermodynamics (M19P217), A.Y 2020-21

M19P217.1

Understand and apply first laws of thermodynamics to various processes and thermodynamiz systems

M19P217.2 Apply the concept of second law of thermodynamics to determine thermodynamic properties for various ideal gas processes.
MI19P217.3 Apply the Concept of entropy, Available and non-available energy for an open and closed-system.
M19P217.4 Estimate the quality of steam and performance of vapour cycle.
M19P217.5 Analyze the fuel combustion process and product of combustion.
MI9P217.6 Evaluate the performance of steam generators.
Department of Mechanical Engineering, Course Name: Engineering Materials & Metallurgy (M19P218), A.Y 2020-21
MI19P218.1 COMPARE crystal structures and ASSESS different lattice parameters. =-_-\-SQ

b
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CORRELATE crystal structures and imperfi a5 in crystals with mechanical behaviour of materials. )

| MI19P218.2 =
MI19P218.3 DIFFERENTIATE and DETERMINE mechanical properties using destructive and non-destructive testing of maicn'a]s.ﬂ
MI19P218.4 IDENTIFY and ESTIMATE different parameters of the system viz., phases, variables, component, grains, grain boundary, degree of freedom, etc.
MI19P218.5 ANALYSE effect of alloying element and heat treatment on properties of ferrous and nonferrous alloy.

M19P218.6

iS ELECT appropriate materials for various applications.

Department of Mechanical Engineering, Course Name: Electrical & Electronics Engineering (M19P219), A.Y 2020-21

MI19P219.1

iApp]y Programming concepts to Understand role of microprocessor and microcontroller in Embedded systems

M19P219.2 Develop interfacing of different types of sensors and other hardware devices with Atmega328 base Arduino board.
M19P219.3 Explain the operation of DC motor .its speed control methods and braking
MI19P219.4 Compare between types of three phase induction motor and its characteristic features.
M19P219.5 Explain about emerging technology of electric vehicle (EV) and modular subsystem
M19P219.6 Choose energy storage devices and electrical drives for EVs.
Department of Mechanical Engineering, Course Name: Geometrical Dimensioning & Tolerancing Lab (M19P220), A.Y 2020-21
MI19P220.1 Understand GD&T terminology, Maximum and Minimum material condition, features, rules for GD&T. Datum control and various tolerances related to it
MI19P220.2 Examine the Industrial Practices on Surface finish, Welding symbols and understand various Industrial Drawings
M19P220.3 Analyze Tolerances based on Type of Fits in Assembly & Stacks-Up with suitable examples
M19P220.4 Apply the designing skills through specific mechanical software on application like Design for Manufacturing (DFM), Assembly and Dis-assembly & Safety with suitable examples.
M19P220.5 Prepare a report on Industrial visit / Case study
Department of Mechanical Engineering, Course Name: Audit Course -111 (M19P221), A.Y 2020-21
M19P221.1 Understand and appreciate the concept of Entrepreneurship
M19P221.2 Identify Entrepreneurship opportunity.
M19P221.3 Develop winning business plans.
Course Outcome For SE Year Sem-I1 Course 2019 Pattern
CO No Statement

SR
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Department of Mechai 2 Engmeermg, Course Name: Engmeeung Mathematices -IIT (Ml{—‘\ZZ), ALY 2020-21

Solve higher order linear differential equations and apply to modeling and analyzingm  a=s spring systems.

Apply Laplace transform and Fourier transform techniques to solve differential equationsimvolved in Vibration theory, Heat transfer and related engineering applications

M19P222.3

Apnly statistical methods like correlation, regression analysis in analyzing, interpretinge =perimental data .

M19P222.4

|.-\;‘_ s probability theory in testing and quality control.

M19P222.5 Perform Vector differentiation & integration, analyze the vector fields and APPLY to fluicf low problems
M19P222.6 Selve various partial differential equations such as wave equation. one and two dimensional heat flow equations.
Department of Mechanical Engineering, Course Name: Kinenmtics of Machinery (M19P223), A.Y 2020-21 a
M19P223.1 APPLY kinematic analysis to simple mechanisms
MI19P223.2 ANALYZE velocity and acceleration in mechanisms by vector and graphical method
MI19P223.3 SYNTHESIZE a four bar mechanism with analytical and graphical methods
MI19P223.4 APPLY fundamentals of gear theory as a prerequisite for gear design

M19P223.5

CONSTRUCT cam profile for given follower motion

Department of Mechanical Engineering, Course Name: Applied Thermodynamics (M19P224), A.Y 2020-21

MI19P224.1 Classify various types of Engines, Compare Air standard, Fuel Air and Actual cycles and identify various losses in real cycles.

M19P224.2 Understand fundametales of petrol engine including Theory of Carburetion, Stages of Combustion in S. I. Engines and Theory of Detonation, and factors affecting detonation

MI9P224.3 Understand fundametales of petrol engine including Fuel Supply system, Types of Injectors and Injection Pumps,Comparison of SI and CI Combustion and Knocking and Factors affecting,
Criteria for good combustion chamber and types

M19P224.4 Investigate performance parameters of I. C. Engines

MI19P224.5 Describe construetion and working of various 1. C. Engine systems also various harmful geses emitted from exhaust and different devices to control pollution and emission norms for pollution

control

=55 -
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Department of | " hanical Engincering, Course Name: Fluid Mechanics (M19P2257Y 2020-21

M19P225.1

DETERMINE various properties of fluid

MI19P225.2

;»\ PPLY the laws of fluid statics and concepts of buoyancy

MI19P2253

ics to laminar flow

[ MIOP223.5 }ESTE;\-!ATE friction and minor losses in internel flows and UNDERSTAND the concept o™ boundary layer formation over an external surface
i MI9P225.6 ICONSTRUCT mathematical correlation considering dimensionless parameters. also ABLE to predict the performance of prototype using model laws
I Department of Mechanical Engineering, Course Name: Manufeeturing Processes (M19P226), A.Y 2020-21
M19P226.1 Select appropriate moulding, core making and melting practice and estimate pouring time. 3olidification rate and Design riser size and location for sand casting process.
M19P226.2 Understand mechanism of metal forming techniques and calculate load required for flat rclling.
M19P226.3 Demonstrate press working operation and apply the basic principle to design dies and tools Zor forming and shearing operations.
MI19P226.4 Classify and explain different welding processes and evluate welding characteristics
MI19P226.5 Differentiate thermoplastics and thermosetting and explain polymer processing techniques.
M19P226.6 Understand the principle of manufacturing fibre reinforce composites and metal matrics composites.
Department of Mechanical Engineering, Course Name: Mzchine Shop (M19P227), A.Y 2020-21
M19P227.1 Perform welding using TIG/ Resistance welding technique
M19P227.2 Demonstrate the fabrication of Fibre-reinforced composites by hand lay-up process
M19P227.3 Perform surface grinding operation and calculate its machining time
M19P227.4 Determine number of indexing movements required and acquire skills to produce a spur gear on a horizontal milling machine
M19P227.5 Prepare industry visit report
M19P227.6 Understand procedure of plastic processing

sistant Professor ¢
+. of Mechanical Er

.__..-""I.._
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of Engineering, Pune - 4
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Department of Me " ical Engineering, Course Name: Project Based Learning -IT (M1*7228), 2020-21

MI19P228.1

plinary nature) through a rigorous Eterature survey and formulate / set relevant aims and objectives.
I ry ¥

[E]}ENTIFY the real-world sroblem (possibly of i

MI19P228.2

ANALYZE the results and arrive at valid conclusions.

MI19I225.4

-
1

PROPOEE 2 sifiable salutionbased ondhe & viously acguired knowledge.

ssional ethas and safety measures.

CONTRIBUTE o society through proposed solutions by strictly following profi

MI19P228.5

USE of technology in proposed work and demonstrate learning in oral and written form.

|
|
l
|
|

M19P228.6 DEVELQP ability to work as an individual and as a team member.
Department of Mechanical Engineering, Course Name: Audit Course -1V (M19P229), A.Y 2020-21
M19P229.1 Understand the stages of writing process and apply them to technical and workplace writing task.
M19P229.2 Produce set of documents related to technology.
M19P229.3 Know basic technical writing concept and terms.
Course Outcome For TE Year Sem-I Cearse 2015 Pattern
Department of Mechanical Engineering, Course Name: Design of ™achine Elements -1 (M15P301), A.Y 2020-21
MI5SP301.1 Design the cotter joints. knuckle joints, levers and component subjected to eccentric loading
MI15P301.2 Design shafts.keys and couplings under static load conditions
M15P301.3 Analyze different stresses in power screws and apply those in the procedure to design scraw jack
MI15P301.4 Evaluate dimensions of machine components under fluctuating load condition

MI15P301.5

Evaluate and interpret the stress developed in welded and threaded joints

MI15P301.6 Apply the design and development procedure for different types of springs

Department of Mechanical Engineering, Course Name: Hest Transfer (M15P302), A.Y 2020-21
MI15P302.1 Analyze the various modes of heat transfer and implement the basic heat conduction equaticas for steady one dimensional thermal system.
MI15P302.2 Apply general heat conduction equation to thermal systems with internal heat generation & >valuate heat transfer through extended surfaces
MI15P302.3 Validate lumped system analysis for transient heat conduction and identify insulating mater=ls
MI5P302.4 Analyze the heat transfer rate in natural and forced convection and evaluate through experimental investigation
M15P302.5 Estimating heat transfer by radiation between objects with different geometries

istant Professor &
t. of Mechanical Ei

of Engineering, Pune - 41.
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Analyze the heat transfer equipments and est e their performance £

" M15P302.6
it of Mechanies] Fuoineering, Course Name: Theory of Machines -IT (M15P303), A.Y 2020-21
MI5P303.1

'IUnci::rsiand fundamental of gear which will be the prerequisite for gear design.

M15P303.2

'Perf‘:\rr“: force analysis of Spur. Helical . Bevel , worm & Worm Gear

MISP303.4

 — s : s ;
' Design cam profile with particular follower motion & understand cam jump phenomenon , advance cam curves

MI15P303.5 Synthesize a four bar mechanism with analytical & graphical methods

MI15P303.6 Analyze the gyroscopic couple or its effect for stabilization of ship, acroplane , Four wheeler vehicle & they will also choose appropriate drive for given application.
Department of Mechanical Engineering, Course Name: Turbo Machines (M15P304), A.Y 2020-21

MI15P304.1 Know the basic principles, governing equations and applications of turbo Machines

MI15P304.2 Understand construction and working principle of Turbo Machines.

MI15P304.3 Design and evaluate different parameters for Turbo Machines.

MI15P304.4 Analyse different Turbo Machines.

MI15P304.5 Predict performance of different Turbo Machines applying model analysis.

M15P304.6 Evaluate the performance characteristics of Turbo Machines.

Department of Mechanical Engineering, Course Name: Turbo Machines (M15P304), A.Y 2020-21

MI15P304.1

Know the basic principles, governing equations and applications of turbo Machines

M15P304.2 Understand construction and working principle of Turbo Machines,
MI15P304.3 Design and evaluate different parameters for Turbo Machines.
MI15P304.4 Analyse different Turbo Machines.
MI5P304.5 Predict performance of different Turbo Machines applying model analysis.
MI15P304.6 Evaluate the performance characteristics of Turbo Machines.
Department of Mechanical Engineering, Course Name: Metrology & Quality Controls (M15P305), A.Y 2020-21
M15P305.1 Select the appropriate measuring instruments (standards), design guages and calibrate measuring instruments.
MI15P305.2 Understand the conventional methods of measurements and

rent parametars of gear and threads.
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© M15P305.3

Understand the advanced methods of measur™ =nts such as CMM, Machine Vision Syster-, Interferometer and Lasa;puein-ology_
MI15P305.4 Associate quality control tools (Techniques) for industrial applications. o
MI15P305.5 Apply the appropriate statistical tools to investigate and predect the quality of product/proz=ss.
M15P305.6 Describe the different technigues in total quality management systems.
Department of Mechanical Engineering, Course Name: Skil Development (M15P306), A.Y 2020-21
M15P306.1 Assemble the different components such as tail stock, IC engine which are required for shao floor working
MI15P306.2 Acquire the knowledge of tool and tackles used in machine assembly shop
MI15P306.3 use the Therotical knowledge in practical work
Department of Mechanical Engineering, Course Nam=- NMAQ (M15P307), A.Y 2020-21
MI15P307.1 Implement appropriate numerical methods and solver to evaluate roots of equation. Measur= the numerical errors.
M15P307.2 Apply direct and approximate methods to solve linear algebric equations and formulation o~ algorithms and programs.
MI15P307.3 Build solutions for real life problem using optimization techniques.
MI15P307.4 Choose and validate appropriate methods to solve initial and boundary value problems in Qrdinary Differential Equations and Partial Differential Equatons.
MISP307.5 Apply and validate various techniques for regression analysis and curve fitting.
MI15P307.6 Analyze different numerical integration methods.
Course Outcome For TE Year Sem-II Czurse 2015 Pattern
CO No Statement
Department of Mechanical Engineering, Course Name: Design of Machine Elements -II (M15P308), A.Y 2020-21
M15P308.1 Design Spur, Helical, Bevel and Worm gears and apply it for industrial applications
M15P308.2 Analyze Rolling contact bearing and its selection from manufacturer’s Catalogue
MI15P308.3 Select belt. rope and chain drive from manufacturer’s Catalogue
M15P308.4 Analyze and select sliding contact bearing for industrial applications
Department of Mechanical Engineering, Course Name: Refrigeration & Air Conditioning (M15P309), A.Y 2020-21
MI15P309.1 Know the applications of refrigeration and air conditioning systems and present the proper:is, applications and environmental issues of different refrigerants.
M15P309.2 Obtain cooling capacity and coefficient of performance by conductin

our comgr=ssion refrigeration and vapour absorption refrigeration systems. c/ﬂ
c
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| M15P309.3

;ﬁmalyze the reﬁ'.i;c.,'erat.ian C)-fcles and methods ‘mproving pcrﬁ.)r.rr;r.n;e u-f.r.cfri-geration systems. I{"‘\:
MI5P309.4 Understand basic air conditioning processes on psychrometric chart and calculate cooling oad for various comfort and iﬁdusm'al air conditioning applications.
MI15P309.5 Choose different components of refrigeration and air conditioning systems as per their operating principles and the requirement.
M15P309.6 Select air distribution and air handling systems as per requirement.
Department of Mechanical Engineering, Course Name: Mzchatronics (M15P310), A.Y 2020-21
M15P310.1 Understand principle of sensors, its characteristics and applications in mechatronics system
M15P310.2 Identify key elements of mechatronics system and represention in terms of block diagram
M15P310.3 Sensors and Actuators interfacing with DAQ using appropriate microcontroller
M15P310.4 Develop PLC ladder programming for various control system application.
M15P310.5 System modelling & stability analysis in frequency domain for control system application
MI15P310.6 Implementation of PID control on real time systems
Department of Mechanical Engineering, Course Name: Manufzcturing Process -II (M15P311), A.Y 2020-21
MI15P311.1 Apply the knowledge of various manufacturing Processes
MI15P311.2 Identify various process parameter and their effect on processes
MI15P311.3 Figure out application of Modern Machining
MI15P311.4 Aapply the knowledge of different advanced machining processes
MI15P311.5 Get familiarize with control systems, Manual part programming (plain milling and turning), Subroutine, Canned cycle
MI15P311.6 Get the knowledge of Jigs and Fixtures for variety of operations.
Department of Mechanical Engineering, Course Name: Machine Shop- IT (M15P312), A.Y 2020-21
M15P312.1 Understand and implement process planning sheet of job
M15P312.2 Draft jog and fixture drawing maually
MI15P312.3 Excute various opertions on lathe machine to develop proposed mechanical component
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= Department” Mechanical Engineering, Course Name: Seminar (M15P313), A.}“‘Q}G-Zl

MI15P313.1 Establish motivation for any topic of interest and develop a thought process for technical presentation
M15P313.2 Organize a detailed literature survey and build a document with respect to technical publications.
MI15P313.3 Analysis and comprehension of proof-of-concept and related data.
MI15P313.4 Effective presentation and improve soft skills.
MI15P313.5 Make use of new and recent technology (e.g. Latex) for creating technical reports
Department of Mechanical Engineering, Course Name: Audit Course -II (M15P314), A.Y 2020-21
M15P314.1 Appreciate the concept of Entrepreneurship
MI15P314.2 Identify Entrepreneurship opportunity .
M15P314.3 Develop winning business plans.
Course Outcome For BE Year Sem-I Course 2015 Pattern
Department of Mechanical Engineering, Course Name: Hydraulics & Pneumatics (M15P401), A.Y 2020-21
CO No Statement
MI15P401.1 Understand working principle of components used in hydraulic & pneumatic systems
M15P401.2 Identify various applications of hydraulic & pneumatic systems
MI15P401.3 Selection of appropriate components required for hydraulic and pneumatic systems
MI15P401.4 Analyse hydraulic and pneumatic systems for industrial/mobile applications
M15P401.5 Design a system according to the requirements
MI15P401.6 Develop and apply knowledge to various applications
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Department of Mec!  ‘cal Engineering, Course Name: CAD / CAM Automation (MISES), ALY 2020-21

MI15P402.1 Associate and apply homogeneous trarsformation matrices for geometrical transformations mapping of 2D CAD entities.
MI15P402.2 Estimate analytical and synthetic curve profiles and associate various types of surfaces and solid modeling approaches for part modeling.
MI15P402.3 Simulate the structural analysis of simple mechanical elements like bars, beams, trugses, etc. using Finite Element Analysis software like ANSYS and comment on their safety.
M15P402.4 Program CNC code for Tumning / Millmg operations and simulate tool path using CAM software.
MI15P402.5 Differentiate various additive rapid menufacturing techniques for engineering applications.
M15P402.6 Differentiate roles and components of various industrial automation strategies.
Department of Mechanical Engineering, Course Name: Dynamics of Machinery (M15P403), A.Y 2020-21
M15P403.1 Understand different methods to determine natural frequency for single DOF undamped & damped free vibratory systems.
M15P403.2 Analyze response of forced vibrations Jue to harmonic excitation, base excitation and excitation due to unbalanced forces.
M15P403.3 Evaluate natural frequencies, mode shepes for 2 DOF undamped free longitudinal and torsional vibratory systems.
MI15P403.4 Apply balancing technique for static ard dynamic balancing of multi eylinder inline and radial engines.
M15P403.5 Understand uses of vibration measuring instruments for industrial / real life applications along with suitable method for vibration control.
M15P403.6 Analyze noise measurement & noise reduction techniques for industry and day today life problems.
Department of Mechanical Engineering, Course Name: Elective -1 Finite Element (M15P 404A), A.Y 2020-21
MI15P404A.1 Understand basic fundamentals of finies element model using different approaches.
MI15P404A.2 Apply FEA technique to solve problems on bar, beams and truss for calculating displacement, stresses and reaction.
MI15P404A.3 Evaluate stresses and displacements of 2D problems by using FEA.
MI15P404A.4 Implement the concept of isoparametrie Elements, Co-ordinate Mapping & Numerical Integration in FEA.
MI15P404A.5 Formulate the Finite Element model ard Implement it to solve one dimensional heat transfer problem.
MI15P404A.6 Apply lumped and mass system methocs and investigate dynamic behavior for bar, truss and beam element.
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Departmient of Mechanical E~ eering, Course Name: Elective -I Computational Fluid Dynamic/>15F 404B), A.Y 2020-21

M15P404B.1

Students should be able to model fluid / heat transfer problems and apply fundamental conservation principles

MISP404B.2 Students should be able to do discretize the governing equations by Finite Difference Method and Finite volume Method.
M15P404B.3 Students should be able to develop programming skills by in-house code development for conduction, convection and fluid dynamics problems.
MI15P404B.4 Students should be able to solve basic convection and diffusion equations and understands the role in fluid flow and heat transfer.
MI15P404B.5 To prepare the students for research leading to higher studies.
MISP404B.6 To prepare the students for career in CAE industry using software tools.

Department of Mechanical Engineering, Course Name: Elective -1 Heating Ventilation & Air Conditioning (M15P 404C), A.Y 2020-21
MI5P404C.1 Evaluate the performance parameters of trans-critical & ejector refrigeration systems
MI15P404C.2 Estimate thermal performance of compressor, evaporator, condenser and cooling tower.
MISP404C.3 Analyze refrigerant piping design, capacity & safety controls and balancing of vapour compressor system.
MISP404C.4 Estimate heat transmission through building walls using CLTD and decrement factor &time lag methods with energy-efficient and cost-effective measures for building envelope.
MISP404C.5 Recognise working of types of desiccant, evaporative, thermal storage, radiant cooling, clean room and heat pump air-conditioning systems.
MISP404C.6 Evaluate working of types of desiccant, evaporative, thermal storage, radiant cooling, clean room and heat pump air-conditioning systems.

Department of Mechanical Engineering, Course Name: Elective -II Automobile Engineering (M15P 405A), A.Y 2020-21

MI15P405A.1

Understanding the automobile vehicle and it's layout. Demonstrate Automobile Transmission system like clutch, gear box, ete

MISP405A.2

Demonstrate Automobile control system like Axle, steering, suspension, wheels and tyres with it's construction and working.

MI15P405A.3

Demonstrate system like Suspension and Brakes with its Contruction and working principle

MISP405A.4

Demonstrate of vehicle performance and safety of vehicle based on various road conditions

MISP405A.5

Demonstrate electrical system like lighting, starting charging with its Contruction and working principle. also demonstrate Automobile maintenance

MISP405A.6

Demonstrate the Automobile system like Electrical and hybrid vehicles with their construction and working. Environment importance to use this vehicles and future scope.
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Department of " hanical Engineering, Course Name: Elective -Il Dperational Research (M15P 405B).<7.2020-21

MI15P405B.1

Apply the knowledge of LPP and decision theory to solve the problems related to top level management.

M15P405B.2 Optimize the available resources with the help of transportation and assignment models
MI5P405B.3 Select the optimal strategies in conflicting situations and solve simple problems of replazement.
M15P405B.4 Solve, analyze and optimize the simple problems of CPM and PERT by using project management techniques.
M15P405B.5 Improve the decision making and also critical thinking related to sequencing as well as queuing models.
MI15P405B.6 Optimize multi stage decision making environments.
Department of Mechanical Engineering, Course Name: Elective -1 Encegy Audit & Management (M15P 405A), A.Y 2020-21
MI5P405C.1 Identify the demand supply gap of energy in Indian scenario
MI5P405C.2 Carry out energy audit of an industry/Organization.
MISP405C.3 Draw the energy flow diagram of an industry and identify the energy wasted or a waste stream.
M15P405C.4 Select appropriate energy conservation method to reduce the wastage of energy.
MI15P405C.5 Evaluate the techno economic feasibility of the energy conservation technique adopted.
MI5P405C.6 Select appropriate cogeneration technique suitable for organization
Department of Mechanical Engineering, Course Namez Project -1 (M15P 406), A.Y 2020-21
MI5P406.1 Students will be able to find out the gap between existing mechanical systems and develop new creative new mechanical system.
MI5P406.2 Students will be able to learn about the literature review.
M15P406.3 Students will be able to get the experience to handle various tools, tackles and machines.
Course Outcome For BE Year Sem-11 Course 2015 Pattern
Department of Mechanical Engineering, Course Name: Energy Engineering /Power Plant Engineering (M15P 407), A.Y 2020-21
MISP407.1 Describe present Energy generation scenario and Analyze the improved Rankine cycle with reheat and regenration, Cogeneration cycle .
M15P407.2 Analyze the steam condensers. recognize the an environmental impacts of thermal power plant and method to control the same
MI15P407.3 Interpret the hydrograph and Analyze the flow duration curve
MISP407.4 Analyze Diesel Engine power plant & Gas turbine power cycle.
MISP407.5

Explain the fundamentals of non-conventional power plants

Nnoineering. Pune - 41
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Select power generation Equipment & deter  depreciation cost. £

MI5P407.6
Department of Mechanical Engineering, Course Name: Mechanical System Design (M15P 408), A‘Y:I;ZD—ZI
M15P408.1 Design and model machine tool gear boxes for stated specifications
M15P408.2 Apply the statistical considerations in design to analyze the defects and failure modes in industrial products.
M15P408.3 Design Belt Conveyor System for Material Handling applications
MI5P408.4 Design and model cylinders and pressure vessels for engineering applications
M15P408.5 Design 1.C. engine components for stated specifications
M15P408.6 Apply appropriate optimum design principles to mechanical components.

Department of Mechanical Engineering, Course Name: Elective -l Tribology (M15P 409A), A.Y 2020-21

MI15P409A.1

Know the significance of role of tribology in Industry.

MISP409A.2 know the the basic concepts of friction and wear mechanism and their measurement along with lubrication methods.
M15P409A.3 Analyze the performance Hydrodynamic Bearings analytically.

M15P409A.4 Analyze the performance Hydrostatic Bearings analytically.

MISP409A.5 Know the mechanism of Elastohydrodynamic bearing and get the knowledge of advanced lubrication methods.
MISP409A.6 Apply the principles surface engineering in different applications of tribology.

Department of Mechanical Engineering, Course Name: Elective -1II Industrial Engineering (M15P 409B), A.Y 202021

MI15P409B.1

Apply the Industrial Engineering concept in the industrial environment.

MISP409B.2 Manage and implement different concepts involved in methods study and understanding of work content in different situations
MI5P409B.3 Undertake small case study based project works regarding work measurement and time study.
NTiSB0E Planning and controlling of production system and use of modern forecasting and mangement techniques for different types of industries Apply inventory models and techniques to create and
) recommend appropriate stocking solutions in various business settings.
MI5SP409B.5 Develop capability in integrating knowledge of design along with other aspects of value addition in the conceptualization and manufacturing stage of various products.
MISP409B.6 Identify various cost accounting and financial management practices widely applied in indvstries.
Department of Mechanical Engineering, Course Name: Elective -III Robotics (M15P 409C), A.Y 2020-21
MI5P409C.1 Identify different type of robot configuration and design gripper
MISP409C.2 select necessary Sensors, Drives and Control systems for Robot
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MI15P409C.3

Calculate forward and inverse kinematics ant. welocity in robotic systems by representing DH parameters o

MISP409C.4

Plan trajectory for desired motion using trajectory planning tools for robot

MI15P409C.5 Understand machine vision and select appropriate robot programming for given applicat o2
MI5P409C.6 Understand Artificial intelligence, loT, machine learning, and select simulation for robot =onfiguration
Department of Mechanical Engineering, Course Name: Elective -IV Advane-¢ Manufacturing Processes (M15P 410A), A.Y 2020-21
MI5P4104A.1 Classify and analyze special forming processes
M15P410A.2 Analyze and identify applicability of advanced Joining processes
M15P4104.3 Understand and analyze the basic mechanisms of hybrid non-conventional machining ted-riques
MISP410A.4 Select appropriate micro and nano fabrication techniques for engineering applications.
MI5P410A.5 apply various additive manufacturing technology for product development in industrial as~lications

MI15P410A.6

Compare various material characterization techniques used to analyze effects of chemica’ =>mposition, crystal structure, topography etc. of specimens.

Department of Mechanical Engineering, Course Name: Elective -IV Produst Design & Development (M15P 410A), A.Y 2020-21

MI5P410B.1 On completion of the course, Students will be able to understand essential factors for prod=ct design.
MI15P410B.2 On completion of the course, Students will be able to design product as per customer need:=and satisfaction
M15P410B.3 On completion of the course, Students will be able to understand Processes and concepts-caring product development On completion of the course,
MI15P410B.4 On completion of the course, Students will be able to understand methods and processes cf “orward and Reverse engineering
MI15P410B.5 On completion of the course, students will be able to carry various design processes as DEa, DFMEA, design for safety
MISP410B.6 On completion of the course, students will be able to understand the product life cycle anc roduct data management
Department of Mechanical Engineering, Course Name: Prosect -IT (MI15P 411), A.Y 2020-21
MI15P411.1 Design and develope manufacturing set up /simulate various mechanical systems using va-eus manufacturing processes / softwares
M15P411.2 Evaluate the solution to a problem defined on the basis of research gap
MI5P411.3

Formulate a dissertation report :_T‘
Cc

T
HoD

Department of Mechanical Engineering
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Sinhgad Technical Education Society
Smti. Kashibai Navale College of Engineering, Pune

Department of Engiaeering Sciences
Criteria 2.6.1

List of CO of All Course for A.Y.: 2020-21

ENGINEERING MATHEMATICS I

SUBJECT CODE_ |107001
CODE iis -
107001.1 Mean value theorems and its generalizations leading to taylors and maclaurians ser es useful in the analysis of engineering problems.
107001.2 The fourier series representation and harmonic analysis for design and analysis of periodic continuous and discrete systems.
107001.3 To deal with derivative of functions of several variables that are essential in various branches of engineering.
107001.4 To apply the concept of jacobian to find partial derivative of implicit function and “unctional dependence. use of partial derivatives in estimating errors and approximations and findiez
. extreme values of function.
107001.5 The essential tool of matrices and ;linear algebra ina a comprehensive manner for atalysis of system of linear equations.
107001.6 Finding linear and orthogonal transformations eigen values and eigen vectors applicable to engineering problems.

" |ENGINEERING PHYSICS

107002.1 Develop understanding of interference, diffraction and polarization; connect it to few engineering applications.

107002.2 Leamn basics of lasers and optical fibers and their use in some applications.

107002.3 Understand concepts and principles in quantum mechanics. Relate them to some applications.

107002.4 Understand theory of semiconductors and their applications in some semiconductor devices.

107002.5 Summarize basics of magnetism and superconductivity. Explore few of their technclogical applications.

107002.6 Comprehend use of concepts of physics for Non Destructive Testing. Learn some prcperties of nanomaterials and their application.

= .3@/63;,
Head, of Department
Engineering Science Department
_~ Smt. Kashibai Navale College
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SUBJJ |SYSTEMS OF MECHANICAL ENGINEERING

IECT CODE" |102003 : Fit .

CODE i
102003.1 Describe and compare the conversion of energy from renewable and non-renzwable energy sources
102003.2 Explain basic laws of thermodynamics, heat transfer and their applications.
102003.3 List down the types of road vehicles and their specifications
102003.4 Ilustrate various basic parts and transmission system of a road vehicle
102003.5 Discuss several manufacturing processes and identify the suitable process
102003.6 Explain various types of mechanism and its application

BASICS ELECTRICAL ENGINEERING

BJECT CODE |103004
CODE i i
103004.1 Differentiate between electrical and magnetic circuits and derive mathematical relaon for self and mutual inductance along
5 with coupling effect.

103004.2 Calculate series, parallel and composite capacitor as well as characteristics paramete-s of alternating quantity and phasor arithmetic

103004.3 Derive expression for impedance, current, power in series and parallel RLC circuit with AC supply along with phasor diagram.
Relate phase and line electrical quantities in polyphase networks, demonstrate the o=ration of single phase transformer and

103004.4 : : = : )
calculate efficiency and regulation at different loading conditions

103004.5 Apply and analyze the resistive circuits using star-delta conversion KVL, KCL and &fferent network theorems under DC supply.

103004.6

Evaluate work, power, and energy relations and suggest various batteries for differen: applications, concept of charging and discharging and depth of charge.

{62
Head of Department
: : t
ineering Science Departmen
E"?.m, Kashibai Navale College

of Engineering, Vadgaon, Pune - &1.
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PROGRAMMING AND PROBLEM SOLVING

“ODE 1110005

CODE i i
110005.1 Inculcate and apply various skills in problem solving and learn program design tools
110005.2 Choose most appropriate programming constructs and features to solve the problemss in diversified domains using python
110005.3 Exhibit the Modular programming skills for the problems which require the logical constructs of python language.
110005.4 Know library functions and develop programs dealing with Strings
110005.5 Learn Object oriented Programming concepts and implement the same developing pvthon programs
110005.6 Study data storage and demonstrate the same using File handling using python programs

WORKSHOP

Familiar with safety norms to prevent any mishap in workshop.

111006.4

CODE

111006.1

111006.2 Able to handle appropriate hand tool, cutting tool and machine tools to manufacture a job.

111006.3 Able to understand the construction, working and functions of machine tools and their parts.
Able to know simple operations (Turning and Facing) on a centre lathe.

5 ENVIRONMENTAL SCIENCE I (AUDIT COURCE I)

DE (101007

[Co with Statem
101007.1 To explain the concepts and strategies related to sustainable development and various components of environment.
101007.2 To examine biotic and abiotic factors within an ecosystem, to identify food chains, webs, as well as energy flow and relationships.
101007.3 To identify and analyze various conservation methods and their effectiveness in reltion to renewable and nonrenewable natural resources.
101007.4

To gain an understanding of the value of biodiversity and current efforts to conserve biodiversity on national and local scale.

Qe

Df”r{;er\t
Head ot Depa
Engineering Science Department

Smt. Kashibai Navale

of Engineering, Vadgaon, Pune - 41.
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| ENGINEERING MATHEMATICS II : B

; E 107008 E :
CODE Co with Statements L L R AR .

107008.1 The effective mathematical tools for solutions of first order differential equations that model physical processes such as Newton’s law of cooling, electrical circuit, rectilinear motion,
G mass spring systems, heat transfer etc.

107008.2 The effective mathematical tools for solutions of first order differential equations that model physical processes such as Newton’s law of cooling, electrical circuit, rectilinear motion,
’ mass spring systems, heat transfer etc.

1070083 Advanced integration techniques such as Reduction formulae, Beta functions. Gamma functions, Differentiation under integral sign and Error functions needed in evaluating multiple

integrals and their applications.

107008.4 Trace the curve for a given equation and measure arc length of various curves.

107008.5 The concepts of solid geometry using equations of sphere, cone and cylinder in a comprehensive manner.

107008.6 Evaluation of multiple integrals and its application to find area bounded by ctrves, volume bounded by surfaces, Centre of gravity and Moment of inertia.

|ENGINEERING CHEMISTRY.

107009

10?009_.1 Apply the different methodologies for analysis of water and techniques involvzd in sofiening of water as commodity.
107009.2 Select appropriate electro-technique and method of material analysis.

107009.3 Demonstrate the knowledge of advanced engineering materials for various engineering applications

107009.4 Analyze fuel and suggest use of alternative fuels.

107009.5 Identify chemical compounds based on their structure.

107009.6 Explain causes of corrosion and methods for minimizing corrosion.

SRS

t
Head of epartmen
.~ Science Depa
ineerng sqence
Smt. Kashibal Navale College a.

of Engineering, Vadgaon, Puné-

85/271



BASIC ELECTRONICS ENGINEERING

[ ODE |104010 _ .'
CODE i h
104010.1 Differentiate between electrical ard magnetic circuits and derive mathematical relation for self and mutual inductance along
: with coupling effect.
104010.2 Calculate series, parallel and composite capacitor as well as characteristics parameters of alternating quantity and phasor arithmetic
104010.3 Derive expression for impedance, current, power in series and parallel RLC circuit with AC supply along with phasor diagram.
Relate phase and line electrical quantities in polyphase networks, demonstrate the operation of single phase transformer and
104010.4 4 4 : : )
calculate efficiency and regulation at different loading conditions
104010.5 Apply and analyze the resistive circuits using star-delta conversion KVL, KCL ard different network theorems under DC supply.
104010.6 Evaluate work, power, and energy relations and suggest various batteries for different applications, concept of charging and discharging and depth of charge.
SUBJECT ENGINEERING MEC CS
SUBJECT CODE |101011 e
CODE :
101011.1 Determine resultant of various forze systems.
101011.2 Determine centroid, moment of in=rtia and solve problems related to friction.
101011.3 Determine reactions of beams, calzulate forces in cables using principles of equil brium.
101011.4 Solve trusses, frames for finding member forces and apply principles of equilibrium to forces in space.
101011.5 Calculate position, velocity and acceleration of particle using principles of kinematics.
101011.6

Calculate pesition, velocity and acceleration of particle using principles of kinetics and Work, Power, Energy.

_ b % .

Head of Department
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102012 6

102012.1 Draw the fundamental engineering objects using basic rules and able to construct the simple geometries.
1020122 Construct the various engineering curves using the drawing instrument
102012.3 Apply the concept of orthographic projection of an object to draw several 2D views and its sectional views for visualizing the physical state of the object.
102012.4 Apply the visualization skill to draw a simple isometric projection from given orthographic views precisely using drawing equipment.
102012.5 Draw the development of lateral surfaces for cut section of geometrical solids.
Draw fully-dimensioned 2D,.3D drawings using computer aided drafting tools.

PROJECT BASED LEARNING

110013 =

110013.1 Project based learning will increase their capacity and learning through shared cognition
110013.2 Students able to draw on lessons from several disciplines and apply them in practical way

110013.3

Learning by doing approach in PBL will promote long-term retention of material and rephcabie skill, as well as improve teachers' and studcnts attitudes towards

ENV]RONMENTAL SCIENCE II {AUDIT COURCE2)

101014

101014.1 To provide a comprehensive overview of environmental pollution and the science and technology associated with the monitoring and control
101014.2 To understand the evolution of environmental policies and laws.
101014.3 To explain the concepts behind the interrelations between environment and the development.

101014.4

To examine a range of environmental issues in the field, and relate these to sclentlf ic theory

_|PHYSICAL EDUCATION

107015.1

Concept of Physical Education, its Definition and Scope

107015.2

Fitness Assessment

Co with Statements

Meaning of democracy and the role of the governance

Understand the study of democracy and governance

g\q %18
Qa\
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Smt. Kashibai Navale College Of Engineering,Vadgoan(Bk),Pune-41

Department of Computer Engineering
Academic Year 2019-20

Program Outcomes

Apply the knowledge of mathematics, science, engineering fundamentals, and an engineering

PO1 |Engineering knowledge ;
8 & 8 specialization to the solution of complex engineering problems.
Identify, fo late, review research literature, and analyze complex engineering problems reachin
PO2 |Problem analysis Y, I, revie dsca ek i A e R O
substantiated conclusions using first principles of mathematics, natural sciences, and engineering
PO3 Design /Development of  [Design solutions for complex engineering problems and design system components or processes that
Solutions meet the specified needs with appropriate consideration for the public health and safety, and the cultural,
PO Conduct Investigations of ~ [Use research-based knowledge and research methods including design of experiments, analysis and
Complex Problems interpretation of data, and synthesis of the information to provide valid conclusions.
PO5  |Modein Tosl Usaga ‘Createl, select, and apply approp-riate techniques, re'sour-ces, and Tn-oderll't engineering and. IT tools
including prediction and modeling to complex engineering activities with an understanding of the
PO | The Brigitiesanid Socisty Apply re.asoru'n g informed by the contexmfﬂ 'k'n'owledge to assess societal‘, health, ?afetj’f, legal ax-id
cultural issues and the consequent responsibilities relevant to the professional engineering practice.
POY Environment and Understand the impact of the professional engineering solutions in societal and environmental contexts,
Sustainability and demonstrate the knowledge of, and need for sustainable development.
POS  |Ethics Apply ethical principles and commit to professional ethics and responsibilities and norms of the
engineering practice.
el Function effecti indivi ’ in di i
PO9 |Individual and Team Work unc_ c?n fa r_ec vely a.s an individual, and as a member or leader in diverse teams, and in
multidisciplinary settings.
ato et > : T : = : :
PO10 |Communication Skills Cm;nmumca e effectively 0f1 complex engineering activities with the engineering community and with:
society at large, such as, being able to comprehend and write effective reports and design documentat-on,
PO Project Management and  |Demonstrate knowledge and understanding of Engineering and management principles and apply these
Finance to one’s own work, as a préfabey/aidleader in a team, to manage projects and in multidisciplinary
R i e Th
PO12 [Life-long Learning eco'gmz'e Rueaiy é have:
learning in the broadgst:qontextrde

@ eparation and ability to engage in independent and life-long
échtjological change. 54
- —

o\ PuUne-a3l. 73 | =
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Program Specific Qutcomes (PSO)

A graduate of the Computer Engineer:ng Program will demonstrate

PSO1

Professional Skills-The ability to understand, analyse and develop computer programs in the areas related to algorithms, system
software, multimedia, web design, big data analytics, and networkirg for efficient design of computer-based systems of varying.

PSO2

Problem-5Solving Skills- The ability to apply standard practices anc strategies in software project development using open-ended
programming environments to deliver a quality product for business success.

PSO3

Successful Career and Entrepreneurship- The ability to employ modern computer languages, Benvironments, and platforms in
creating innovative career paths to be an entrepreneur, and a zest for higher studies.

Program Educational Objectives

PEO1

To prepare globally competent graduates having strong fundamen-zls and domain knowledge to provide effective solutions for
engineering problems.

PEO2

To prepare the graduates to work as a committed professionals with strong professional ethics and values, sense of responsibilities,
understanding of legal, safety, health, societal, cultural and envirormental issues.

PEO3

To prepare committed and motivated graduates with research attitude, lifelong learning, investigative approach, and
multidisciplinary thinking.

PEO4

To prepare the graduates with strong managerial and communication skills to work effectively as individual as well as in teams.

-~
-~ Head

Department of Computer Engineering
SKNCOE Pune 411041
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Department of Computer Engineering

Course outcomes for all courses

2015 Pattern

Course Outcome For SE Year Sem-I Course

CO No.

Statement

C15P201.1

Design and analyze real world engineering problems by applying set theory, propositional logic and mathematical induction

C15P201.2

Develop skill in expressing mathematical properties of relation and function

C15P201.3

Identify number of logical possibilities of events to design professional engineering Solutions

C15P201.4

Model and solve computing problem using graph theory

C15P201.5

Evaluate tree structure to find out optimal solution to complex real world problems

C15P201.6

Analyze the properties of binary operations and evaluate the algebraic structure

" CO No.

Statement

C15P202.1 |Design and implement Combinational digital circuits using Algebraic simplifications methods.

C15P202.2 |Design and Implement Sequential digital circuits as per the specifications.

C15P202.3 |Construct ASM Chart and demonstrate the digital systems using VHDL

C15P202.4 |Describe different types of Programmable logic devices(PLD's). o

C13P202.5 Undfarsta_nd the working of logic families & Apply the knowledge to select the logic families IC packages as per the design %\;‘H
specifications. il § i)

CiSPs.6 Differentiate between Microprocessor and Microcontroller 8051 to develop a minimum embedded syst/¥or imple real world
application. d )

Department of Computer Engineering L

SKNCOE, Pune 411041
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CO No.

Statement

C15P203.1

Describe and study data structure classification, programming cons-ructs and algorithmic analysis.

C15P203.2

Demonstrate the use of array as a linear data structure, it’s operaticns and applications.

C15P203.3

Discuss dynamic memory allocation using Linked List and perfornmng operations along with its applications.

C15P203.4

Understand ,Implement and Apply operations performed on stack msing array and linked representation.

C15P203.5

Analyze problems to use variants of queue and solve various queuing problems.

C15P203.6

Recognize the differences between various searching and sorting alsorithms and discover efficient algorithms by analyzing

computational efficiency of given searching/sorting algorithms.

-_';I)eparnnent Compute E gg

CO No

Statement

C15P204.1

Understand the structure, function and characteristics of Computer Systems.

C15P204.2

Acknowledge the design of various functional units and componenss of digital computers.

C15P204.3

Analyze the principles and functions of core architecture , Memory Access techniques and I/O system.

C15P204.4

Ascertain the foundation of instruction sets and illuminate their impact on processor design.

C15P204.5

Identify and compare the various I/O interfacing techniques.

C15P204.6

Understand basic concepts and perform arithmetic and logical oper=tions.

CO No.

Statement

[ Pradgaonan) o)

C15P205.1 [Analyse the strengths of classes and objects using object oriented programrzing \(] M(k
C15P205.2 |Design and apply the concepts of inheritance and polymorphism OOP princ ples for effective programmipg 3\5/\} : \&\ rine=41 /ff’ /
C15P205.3 N

Develop programming application using object oriented programming langzage C++ by MMMI‘SC%T uter Eanneeﬂng

* /
R
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C15P205.4

Analyse the Templates and Exception Handling used in OOP principles

C15P205.5

Design and apply the concepts of Files and Streams

C15P205.6

Design and apply the concepts of Standard Template Library (STL)

Statement

C15P206.1

Simplify Boolean Expressions using K Map.

C15P206.2

Design and implement combinational circuits.

C15P206.3

Design and implement sequential circuits.

C15P206.4

Develop simple real-world application using ASM and PLD.

C15P206.5

Choose appropriate logic families IC packages as per the given design specifications.

C15P206.6

Explain organization and architecture of computer system

Statement

C15P207.1

To demonstrate a detailed understanding of behaviour of data structures like array, linked list, stack, and queue by developing programs.

C15P207.2

To use appropriate algorithmic strategy for better efficiency

C15P207.3

To summarize data searching and sorting techniques.

C15P207.4

To discriminate the usage of various structures in approaching the problem solution.

C15P207.5

To analyze and use effective and efficient data structures in solving various Computer Engineering domain problems.

C15P207.6

To design the algorithms to solve the programming problems.

H

Department of Computer Engineering
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__ Department : Computer Engg. Course Name : Object Oriented Programming Lab (C15P208) (2102

CO No.

Statement

C15P208.1

Analyze the strengths of object oriented programming.

C15P208.2

Design and apply OOP principles for effective programming.

C15P208.3

Develop programming application using object oriented programming language C++.

C15P208.4

Percept the utility and applicability of OOP.

C15P208.5

To use the object-oriented paradigm in program design.

C15P208.6

To understand object-oriented concepts such as data abstraction, encapsulation, inheritance, dynamic binding, and polymorphism.

CO No.

Statement

C19P209.1

Express effectively through verbal/oral communication and improve listening skill

C19P209.2

Write precise briefs or reports technical documents

C19P209.3

Prepare for group discussion / meeting / interview and presentations

C19P209.4

Explore goal / target setting self-motivation and practicing creative thinking

C19P209.5

Operate effective in multidisciplinary and heterogeneous teams through the knowledge of team work , Inter-personal relationships, conflict

management and leadership qualities.

Statement
C15P210 1 Better understanding of the dynamic behavior of the urban system by going beyond the physical appearance and by focusing on representations,
~__|properties and impact factors

C15P210.2 |Exploration of the city as the most complex human-made organism with a metabolism that can be modeled in terms of stocks and flows
C15P210.3 |Knowledge about data-informed approaches for _the development of the future city, based on crowd sourcing and sensing @E‘H %
CI5P210.4 |Knowledge about the latest research results in for the development and management of future cities \Q)‘(S / (/“é' @ B @o\\

= U3 ol VLT Ex
C15P210.5 |Understanding how citizens can benefit from data-informed design to develop smart and _r_esponsiv%

{‘_:‘ o) z | .'1[} 4!
< "-”9~4'1./<€//
N
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CO No.

Statement

C15P211.1

Linear differential equations of higher order applicable to Control systems, Computer vision and Robotics.

CI5e211.2

Transform techniques such as Fourier transform, Z-transform and applicazions to Image processing.

C15P211.3

Statistical methods such as correlation, regression analysis and probability theory to analyze data and to make predictions applicable to machine
intelligence

CI15P211.4

Vector calculus necessary to analyse and design complex electrical and electronic devices as appropriate to Computer engineering

C15P211.5

Complex functions, conformal mappings and contour integration applicable to Image processing, Digital filters and Computer graphics.

CO No.

Statement

C15P212.1

Apply mathematics and logic to develop Computer programs for elementary graphic operations

C15P2122

Develop scientific and strategic approach to solve complex problems in th= domain of Computer Graphics

C15P2123

Develop the competency to understand the concepts related to Computer Vision and Virtual reality

Ci5P212.4

Apply the logic to develop animation and gaming programs

ead
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" CO No. | Statement
CI5P213.1 |Identify the complexity goals of a good hashing technique and evaluation of the hashing technique with respect to a real world

problem.

C15P213.2

Design and specify nonlinear data structure and implementation of binary tree along with its operations.

C15P213.3

Discuss graph ADT. Explore,analyse and apply various graph algcrithms.

C15P213 4

Describe the algorithmic solutions for resource requirements and optimization using search trees.

C15P213.5

State and explain indexing methods and multiway search techniques.

C15P213.6

Describe the importance of secondary storage and indicate the real world usage. Demonstrate file organization techniques and
illustrate the time and space complexities.

CO No.

Statement

C15P214.1

Comprehend/ acquire the knowledge of the programmer's model of advanced processors and its memory organization

C15P214.2

Understand the functionality and concept of memory management and apply instruction set to develop assembly language programs

C15P214.3

Relate the system level features to implement multitasking and prorection in 386 processor

C15P214.4

Identity and handle Exceptions and Interrupts for better resource uxilization

C15P214.5

Apply and Identify debugging and testing techniques confined to 80386 DX.

C15P214.6

Construct different mathematical operations such as trigonometric, floating point and statistical using Co-processor.

",r'-.;zd
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Statement

C15P215.1

Analyze the strengths and weaknesses of programming languages -or effective and efficient program development.

C15P215.2

Inculcate the principles underlying the programming languages enabling to learn new programming languages

EI5P2153

Understand different programming paradigms

C15P2154

Know the programming paradigms effectively in application development

C15P215.5

Utilize the concept of inheritance, packages and interface in java

C15P215.6

Apply the exception handling in script programming for web development

.CO No.

Statement

C15P216.1

Define basic terminologies of Computer Graphics, interpret the mathematical foundation of the concepts of computer graphics and apply
mathematics to develop Computer programs for elementary graphic operations.

C15P216.2

Define the concept of windowing and clipping and apply various algorithms to fill and clip polygons.

C15P216.3

Implement the core concepts of computer graphics, including transformation in two and three dimensions, viewing and projection.

C15P216.4

Explain the concepts of color models, lighting, shading models and hidden surface elimination.

C15P216.5

Describe the fundamentals of curves, fractals, animation and gaming,.

C15P216.6

To design the algorithms to solve the programming problems.

Department of c, O
g il T Enni 4
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2 “‘""uctul‘es Lab (c15P217) i

CO No

Statement

C15P217.1

To apply appropriate advanced data structure and efficient algorithms to approach the problems of various domain.

C15P217.2

To design the algorithms to solve the programming problems.

C15P217.3

To use effective and efficient data structures in solvin g various Computer Engineering domain problems.

C15P217.4

To analyze the algorithmic solutions for resource requirements and optimization.

CI15P217.5

To use appropriate modern tools to understand and analyze the functionalities confined to the data structure usage.

C15P217.6

To understand various algorithmic strategies to approach the problem solution.

Department Computer Eng

CO NO

Statement

C15P218.1

To apply the assembly language programming to develop small real life embedded application.

C15P218.2

To understand the architecture of the advanced processor thoroughly to use the resources for programmin g.

C15P218.3

To understand the higher processor architectures descended from 80386 architecture.

C15P218.4

To understand the system level features and processes of advanced processar.

C15P218.5

To acquaint the learner with application instruction set and logic to build assembly language programs.

C15P218.6

To learn the architecture and programmer’s model of advanced Processor.

Department

C

CO No.

Statement

Powers of concentration, focus, and awareness will be heightened.

/TG Voys
C15P219.1  [Students understanding of philosophy and religion as well as daily life issues will be challenged and enhanced. R < C‘X
/ S5 =
C15P219.2 |Enhances the immune system. \ &T(\ A iy _.;;""3?5, \S
b - D LD
C15P219.3 [Intellectual and philosophical understanding of the theory of yoga and basic Telated Hindu scri res will be developed. '\\ 5\ /‘f'»,;"’&/ J S?.JJ
C15P219.4 A1t \ '
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2015 Pattern

Course Outcome For TE Year Sem-I Course

CO No.

Statement

C15P301.1

Understand formal language, translation logic, essentials of translation, alphabets, language representation and apply it to design Finite Automata and its variants.

C15P301.2

Understand basic building blocks of regular expression and apply them to construct regular expression. Understand the pumping Lemma and its use in theoretica.
computer science.

C15P301.3

Define and identify the properties of context free grammars. Illustrate different forms of grammar and its use in parsing. Learn to simplify the grammar.

C15P301.4

Demonstrate the push down automaton model for the context free language by designing and studying its different applications

C15P301.5

Understand the representation and Language Acceptability by Turing Machine. Design Turing machine for the different requirements outlined by theoretical contputer
science

C15P301.6

Acquire awareness about different classes of Problems, classify them and analyse them and study concepts of NP completeness.

CO No.

Statement

C15P302.1

Understand the fundamental concepts of database management as well as Analyse and Design Database model using E-R Diagram.

C15P302.2

Study and implement SQL and PI/SQL CURD operations on large volume of structured database

C15P302.3

Design a good relational database using techniques like Normalization, CODDs Rules to eliminate or reduce redundancy

C15P302.4

Identify the issues of transaction processing and concurrency control in relational database System.

C15P302.5

Study of different Database Architectures and its real time applications.

C15P302.6

Learn powerful, flexible, scalable and modern database programming techniques such as NOSQL to handle big data.
—

gineering
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"CONo.

C15P303.1

Understand the fundamentals of software engineering and decide on process models and tools.

C15P303.2

Apply methods of capturing, specifying, visualizing and analyzing software requirements

C15P303.3

Analyze ways of design concept at architectural, component &interface level.

C15P303.4

Discuss various estimation and scheduling techniques and apply them.

C15P303.5

Know project risk management, software configuration management, maintenance and reengineering.

C15P303.6

Analyse testing types and tools and create test cases.

CONo.

Statement

C15P304.1

Understand the importance of various forms of an Information Systems and its application to an organization

C15P304.2

Learn the role of vendor management and understand ethical, social and privacy issues in IT governance.

C15P304.3

Study Information System Development and Project Management.

C15P304.4

Understand engineering economic analysis in decision making for earning and evaluating.

C15P304.5

Analyse the effects of inflation , economic equivalence of the project and calculate the present worth of a project

C15P304.6

Adapt perfect decisions for investment in business projects to reduce the tax.

Department of Computer Engineenng
SKNCOE. Pune 411041
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CONo.

Staterment

C15P305.1

Explain the basic concepts used in networking and layered architecture of computer neswork and intersect the components of network to flow.

C15P305.2

Illustrate different link layer terminologies like error detection-correction and flow comzrol used in network.

C15P305.3

Analyse and select appropriate channel allocation methodologies and different Multip « access protocol used in network

CI15P305.4

Demonstrate the subnet formation with IP allocation mechanism and apply various rou ing algorithms to find shortest paths for network-layer packet delivery.

C15P305.5

Describe and Implement the services provided by TCP and UDP protacols used for reEeble data transfer maintaining flow control and congestion control.

C15P305.6

Comprehend basic protocols of application layer with selection and usage for various s=ctors of user community.

CO No.

Statem=nt

C15P306.1

To adapt the usage of modern tools and recent software.

CI15P306.2

To evaluate problems and analyze data using current technologies

C15P306.3

To learn the process of creation of data-driven web applications using current technolocies

C15P306.4

To understand how to incorporate best practices for building enterprise applications

C15P306.5

To learn how to employ Integrated Development Environment(IDE) for implementing £1d testing of software solution

C15P306.6

To construct software solutions by evaluating alternate architectural patterns.

ad
Department of Computer £
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CO No.

Statement

C15P307.1

To develop basic, intermediate and advanced Database programming skills

C15P307.2

To develop basic Database administration skills

C15P307.3

To percept transaction processing

C15P307.4

To Develop the ability to handle databases of varying complexities

C15P307.5

Implement advanced database Programming concepts

-
CO No. Statement
C15P308.1 |To establish communication among the computing nodes in P2P and Client-Server architecture
C15P308.2 [Configure the computing nodes with understanding of protocols and technologies
C15P308.3 |Use different communicating modes and standards for communication
C15P308.4 [Use modern tools for network traffic analysis
C15P308.5 |To learn network programming.

CO No. Statement
C15P309.1 Compare the interrelationships among security roles and responsibilities in a modern information-driven enterprise—to include interrelationships.across security do
mains (IT, physical, classification, personnel, and so on) " '(-\ / Y& &31 al & Cp /
C15P309.2 |Assess the role of strategy and policy in determining the success of information security \by / ‘9 (
. tiéad ; Tﬂon@
CI5P309.3 |Estimate the possible consequences of misaligning enterprise strategy, security pﬁﬁaﬁﬁlﬁéﬁglﬁﬂﬁg}m‘ltef Engineenng \Y.K Una. 47
QULAIAAT D A 11nn1
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Course Outcome For TE Year Sem-II Course

C15P310.1 [Understand the performance parameter for recursive and non-recursive lgorithms and use it in the design of algorithms for engineering problems
CI5P310.2 |Develop the skill to find the suitable algorithmic model for problems from functional and imperative models.

C15P310.3 |Discuss different algorithmic strategies and apply them to solve various 2roblems and analyse them

CI5P310.4 |(Explain complexity theory along with different classes of problems and “ormulate solutions to problems.

C15P310.5 |Summarize amortised analysis and apply on various types of algorithms. Synthesise algorithms to common engineering situations

C15P310.6 |Analyse the properties of multithreaded, distributed algorithms and the string matching algorithm.

CO No.

Statement
C15P311.1 |Understand the basic concepts of System Software. Analyse and implemznt Pass and Phase concepts for assembler design
CI5P311.2 [Analyse and synthesize macro processor design using efficient data structures.
C15P311.3 |Study of language translator and tools viz. LEX &YACC to implement I=xical analysis and syntax analysis.
C15P311.4 |Study and Implement operating system functions to improve performancs of operating system.
C15P311.5 [Summarize the programming model for memory management and simulate the algorithms for performance analysis.
C15P311.6 |Study and implement the /O management and file management.

Department of Computer Engineenng
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Statement

C15P312.1 |Describe fundamentals of embedded systems with ARM and IoT including essence and basic design strategy of [oT
C15P312.2 |Describe IoT based application according to IoT platform design methedology

C15P312.3 |Develop real world IoT application &deploy it on physical devices by understanding pillars of embedded IoT
C15P312.4 |Understand Protocol Standardization and Security for IoT.

C15P312.5 |To understand the importance of web and cloud in IoT.

C15P312.6 |Understand the architecture of cloud of things &Build web applications by using python web application framework

Statement

C15P313.1

Analyse the problem statement (SRS) and choose proper design technicue for designing web based/ desktop application

C15P313.2 |Design and analyze an application using UML modeling as fundamental tool

CISP313.3 |Apply design patterns to understand reusability in OO design

CI5P313.4 |Decide and apply appropriate modern tool for designing and modelling

C15P313.5 |Decide and apply appropriate modern testing tool for testing web-based/desktop application

Head

partment of Computer Engineering
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CO No.

Statement

C15P314.1 [|Perceive the basics of web and Design static web based application using HTML,CSS, XML

C15P314.2 |Understand and employ Javascript, Jquery to design and develop Static and dynamic web based applications.

C15P314.3 |To understand and apply the concepts of Servlet and JSP using different JSP elements

C15P314.4 T(_) acquaint and employ PHP, AJAX programming functionalities including MY SQL integration. To design and evaluate dynamic web applications
with PHP, AJAX and MYSQL.

C15P314.5 |To design, understand, implement MV C architecture with Angular]S and NodelJS functionalities.

C15P314.6 |To understand web services and content management.

CO No. Statement
C15P315.1 |To explore the basic principles of communication (verbal and non-verbal) and active, empathetic listening, speaking and writing techniques.
C15P315.2 |To expose the student to new technologies, researches, products, algorithms, services
C15P315.3 |To explore to be familiar with basic technical writing concepts and termrs, such as audience analysis, jargon, format, visuals, and presentation.
C15P315.4 |To improve skills to read, understand, and interpret material on technolegy
C15P315.5 |To improve communication and writing skills

~ CONo.

C15P316.1 |To use current client side and server side web technologies
C15P316.2 |To implement communication among the computing nodes using curren: client side and server side technologies
C15P316.3 |To design and implement web services with content management

{/\h(“L; Z
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' 2019 20
CO No. Sta_ement
C15P317.1 |To implement basic language translator by using various needed data strmctures
C15P317.2 |To implement basic Macroprocessor
C15P317.3 |To design and implement Dynamic Link Libraries
C15P317.4 |To implement scheduling schemes

CO No.

Statement

C15P318.1 |To understand functionalities of various single board embedded platforms fundamentals
C15P318.2 |To develop comprehensive approach towards building small low cost embedded ToT system.

C15P318.3

To implement the assignments based on sensory inputs

CO No.

Statement

C15P319.1 |To Identify best practices for Social Media Marketing, including platform level best practices
C15P319.2 |To Connect business objectives to appropriate Social Media tactics.
C15P319.3 |To Create strong content that engages their target audience with their marketing message.

Department of u ter Engineering
SKNCOE, Pune 411041
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2015 Pattern

Course Outcome For BE Year Sem-I Course

CO No.

Statement
C15P401.1 |Transform algorithms in the computational area to efficient programming code for modern computer architectures
C15P401.2 |Write, organize and handle programs for scientific computations
C15P401.3 |Exploring tools for performance optimization and debugging of parallel algorithms.
C15P401.4 |Present analysis of code with respect to performance and implement performance improvements
C15P401.5 |To present test cases to solve problems using multi-core and distributed environments
C15P401.6 |Analysis and design of novel techniques to parallelize the programming task

CONo. |

Statement
C15P402.1 |Identify and apply suitable searching techniques for Artificial Intelligent Systems
C15P402.2 |Decomposition of problem for development of suitable algorithms for constraint satisfaction and planning
C15P402.3 |Apply logic and infer new facts using previous knowledge
C15P402.4 |Construct Machine language translation by applying Natural Language Processing and simulation using Artificial Neural Networks.
C15P402.5 |Develop mobile robotic system with deployment of various environment sensors and development of strategies for path finding.
C15P402.6 |Design and Develop robots for various real time applications.

Department of Compuier Enu;zlneering
SKNCOE, Pune 411041
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 Department : Computer Engg. C

alyties (CISP403) (410243), ACA

CO No.

Statement

C15P403.1 |Write case studies in Business Analytic and Intelligence using mathematical models
CI5P403.2 |Present a survey on applications for Business Analytic and Intelligence

C15P403.3

Provide problem solutions for multi-core or distributed, concurrent/Parallel environments

Statement

C15P404(D).1

Acquire various techniques to mine the data.

C15P404(D).2

Describe data warehouse with dimensional modelling and OLAP operations

C15P404(D).3

Recognize similarity and dissimilarity of the data and analyse its proximity to discover the patterns in data.

C15P404(D).4

Employ market basket analysis to generate association rules using mining algorithms

C15P404(D).5

Apply the various data mining techniques to classify the data

C15P404(D).6

Evaluate performance of classifier by applying machine learning techniques

. C(j No.

Statement

C15P405(B).1

Describe fundamental concepts in software testing such as manual testing, automation testing and software quality assurance.

C15P405(B).2

Design and develop project test plan, design test cases, test data, and conduct test operations

C15P405(B).3

Apply recent automation tool for various software testing for testing software

C15P405(B).4

Understand in details working of selenium automation testing tool

C15P405(B).5

Apply different approaches of quality management, assurance, and quality standa[\dﬁto;“@ﬁ“‘rgre system

C15P405(B).6

Apply and analyse effectiveness Software Quality Tools

Hod
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. Do ne : Laboratory Practi
CO No. Statement

C15P406.1 [To be conversant with performance analysis and modeling of parallel programs
CI5P406.2 |To understand the options available to parallelize the programs
C15P406.3 |To learn various peculiar search strategies for Al
C15P406.4 |To develop a mind to solve real world problems unconventionally with cptimality
C15P406.5 |To apply algorithmic strategies while solving problems
C15P406.6 |To study algorithmic examples in distributed, concurrent and parallel environments

Statement

C15P407.1 |To be conversant with performance analysis and modeling of parallel programs
C15P407.2 |To understand the options available to parallelize the programs

C15P407.3 |To learn various peculiar search strategies for Al

C15P407.4 |To develop a mind to solve real world problems unconventionally with optimality
CI5P407.5 |To apply algorithmic strategies while solving problems

C15P407.6 |To study algorithmic examples in distributed, concurrent and parallel environments

Departg?ent of Computar Engineeri
KNCOE, Pune 411041 e
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Statement

CO No.
C15P408.1 [To develop problem solving ability
CI15P408.2 |To Organize, sustain and report on a substantial piece of team work over a period of several months
C15P408.3 |To Evaluate alternative approaches, and justify the use of selected tools and methods
C15P408.4 To find information for yourself from appropriate sources such as manuals, books, research journals and from other sources, and in turn increase

analytical skills

Statement
C15P409.1 |(Implement security as a culture and show mistakes that make applications vulnerable to attacks.
C15P409.2 (Understand various attacks like DoS, buffer overflow, web specific, database specific, web -spoofing attacks.
C15P409.3 Demonstrate skills needed to deal with common programming errors that lead to most security problems and to learn how to develop secure

application

Department of Computer Engineering
SKNCOE, Pune 411041
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Course OQutcome For BE Year Sem-II Course

CO No. |

Statement

C15P410.1 |Apply Machine learning concepts to distinguish different learning based applications.
C15P410.2 |Synthesis with feature selection methodologies, design learning models and evaluate.
C15P410.3 |Design and implement regression models and evaluate performance

C15P410.4 |Design and Implement supervised learning algorithms with different learing models.
C15P410.5 |Design and implement decision trees and Ensemble Learning

C15P410.6 |Design and implement different state of the art clustering techniques.

CO No. Statement
CI15P411.1 |Understand the security basics and elements of information security.
C15P411.2 |Understand symmetric and asymmetric algorithms for encryption and decryption to secure data across networks.
C15P411.3 |Apply the standard algorithms while communicating in cyberspace to provide data integrity, confidentiality and authentication.
C15P411.4 |Analyze various protocols to ensure security over networks.
C1I5P411.5 |Design intrusion detection system and security solutions against cyber-attacks by applying policies of firewall
C15P411.6 |Acquire the knowledge of Personally Identifiable Information (PII) and Irdian Information Protection Law.

¥oad
Department of Computer Engineering
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C15P412D.1

Understand and apply soft computing methodologies, including artificia neural networks, fuzzy logic, and genetic algorithms. Identify its real tine
applications.

C15P412D.2

Develop an efficient parallel algorithm to solve a given problem.

C15P412D.3

Apply the fuzzy logic &rules for reasoning to formulate the conclusions for the problem statements.

C15P412D.4

Design and development of certain scientific and commercial application usin g evolutionary processes

C15P412D.5

To design and develop commercial applications using Genetic Algarithmas.

C15P412D.6

Learn a swarm intelligence, PSO &ACO, its formulation, topology, and =ifferent parameters.

Departmen
CO No. Sta=ment
C15P413.1 |Understand the foundation of Human Computer Interaction and methods for evaluation of user interface.
CI15P413.2 |Understand HCI key design principles, rules and standards.
C15P413.3 [Develop the design concepts with implementation tools, technology and dentify errors.
C15P413.4 |Evaluate the model to make products and services more usable, easy to learn and intuitive for the user
C15P413.5 |Understand various users model like Predictive Models, Cognitive Modeds and apply it for evaluating the quality of a user interface
C15P413.6

Apply appropriate task models and dialogs to design systems that are usa=le by people

read
Department of Computer Engineering
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CO No.
C15P414.1
C15P414.2
C15P414.3
C15P414.4
C15P414.5
C15P414.6

Statement

Apply Machine learning concepts to distinguish different learning basec applications.

Synthesis with feature selection methodologies, design learning models and evaluate.

Design and implement regression models and evaluate performance

Understand the security basics and elements of information security.

Understand symmetric and asymmetric algorithms for encryption and decryption to secure data across networks.

Apply the standard algorithms while communicating in cyberspace to provide data integrity, confidentiality and authentication.

CO No. Statement

Understand and apply soft computing methodologies, including artificia: neural networks, fuzzy logic, and genetic algorithms. Identify its real time
applications.

C15P415.1

C15P415.2
C15P415.3
C15P415.4
C15P415.5
C15P415.6

Develop an efficient parallel algorithm to solve a given problem.

Apply the fuzzy logic &rules for reasoning to formulate the conclusions for the problem statements.

Understand the foundation of Human Computer Interaction and methods for evaluation of user interface.
Understand HCI key design principles, rules and standards.

Develop the design concepts with implementation tools, technology and identi
( ”/-\




"CO No.

Statement
C15P416.1 |Show evidence of independent investigation
C15P416.2 |Critically analyze the results and their interpretation.
C15P416.3 |Report and present the original results in an orderly way and placing the open questions in the right perspective.
C15P416.4 |Link techniques and results from literature as well as actual research and future research lines with the research.
CI5P416.5 |Appreciate practical implications and constraints of the specialist subject

CO No. Statement
CI5P417.1 |Apply the concepts of Business Intelligence in real world applications
C15P417.2 |Explore and use the data warehousing wherever necessary
C15P417.3 |Design and manage practical BI system

SKNCOE, Pun
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Sinhgad Technical Education Society's
Smt. Kashibai Navale College of Engineering, Vadgoan(Bk), Pune-41
Department of Computer Engineering
Academic Year 2019-20

Post Graduate Programme on Computer Engineering (M.E. computer Engineering)

Program Outcomes

POl

Scholarship of Knowledge: Acquire in-depth knowledge of Computer Science and Engineering,
including wider and global perspective, with an ability to discriminate, evaluate, analyze and synthesize
existing and new knowledge, and integration of the same for enhancement of knowledge.

PO2

Critical Thinking: Analyze complex engineering problems critically; apply independent judgment for
synthesizing information to make intellectual and/or creative advances for conducting research ina
wider theoretical, practical and policy context.

PO3

Problem Solving: Think laterally and originally, conceptualize and solve engineering problems,
evaluate a wide range of potential solutions for those problems and arrive at feasible, optimal solutions
after considering public health and safety, cultural, societal and environmental factors in the core areas
of expertise.

PO4

Research Skills: Extract information pertinent to unfamiliar problems through literature survey and
experiments, apply appropriate research methodologies, techniques and tools, design, conduct
experiments, analyze and interpret data, demonstrate higher order skill and view things in a broader
perspective, contribute individually/in group(s) to the development of scientific/technological
knowledge in one or more domains of engineering.

POS5

Usage of Modern Tools: Create, select, learn and apply appropriate techniques, resources, and modern
engineering and IT tools, including prediction and modeling, to complex engineering activities with an
understanding of the limitations

PO6

Collaborative and Multidisciplinary work: Possess knowledge and understanding of group dynamics,
recognize opportunities and contribute positively to collaborative-multidisciplinary scientific research,
demonstrate a capacity for self-management and teamwork, decision-making based on open-
mindedness,objectivity and rational analysis in order to achieve common goals and further the learning
of themselves as well as others.

PO7

Project Management and Finance: Demonstrate knowledge and understanding of Computer Science
& Engineering and management principles and apply the same to one’s own work, as a member and
leader in a team, manage projects efficiently in respective disciplines and multidisciplinary
environments after consideration of economical and financial factors.

PO8

Communication: Communicate with the engineering community, and with society at large, regarding
complex engineering activities confidently and effectively, such as, being able to comprehend and write
effective reports and design documentation by adhering to appropriate standards, make effective
presentations, and give and receive clear instructions.

PO9

Life-long learning: Recognize the need for, and have the preparation and ability to engage in life-long
learning independently, with a high level of enthusiasm and commitment to improve knowledge and
competence continuously.

PO10

Ethical Practices and Social Responsibility: Acquire professional and intellectual integrity,
professional code of conduct, ethics of research and scholarship, consideration of the impact of research
outcomes on professional practices and an understanding of responsibility to contribute to the
community for sustainable development of society

PO11

Independent and Reflective Learning: Observe and examine critically the outcomes of one’s actions
and make corrective measures subsequently, ) mistakes without depending on external
feedback

4
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Program Specific Outcomes (PSO)

A graduate of the Computer Engineering Program will demonstrate

PSO1

Professional Skills: The ability to understand, analyze and develop software in the areas related to
system software, multimedia, web design, big data analytics, networking, and algorithms for efficient
design of computer-based systems of varying complexities.

PSO2

Successful Career and Entrepreneurship- The ability to employ modern computer languages,
Benvironments, and platforms in creating innovative career paths to be an entrepreneur, and a zest for
higher studies.

Program Educational Objectives

PEOI

To prepare globally competent post graduates with enhanced domain knowledge and skills attaining
professional excellence and updated with modern technology to provide effective solutions for
engineering and research problems

PEO2

To prepare the post graduates to work as a committed professionals with strong professional ethics and
values, sense of responsibilities, understanding of legal, safety, health, societal, cultural and
environmental issues.

PEO3

To prepare committed and motivated post graduates with research attitude, lifelong learning,
investigative approach, and multidisciplinary thinking to succeed in the career in
industry/academia/research.

PEO4

To prepare the post graduates with strong managerial and communication skills to work effectively as
individual as well as in teams.

sad
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Department of Computer Engineering

Course outcomes for all courses
2017 Pattern
Course Outcome For M.E. Computer Engineering First Year Sem-I

CO No. Statement

510101.1 |Discuss some basic concepts of research and its code of ethics.
510101.2 (Identify appropriate research topics through literature search and review.
510101.3 |[Discuss various statistical analysis tools to measure errors in research.
510101.4 |Discuss various optimization techniques in engineering research.
510101.5 |Apply ethics and practices in survey based research methods.

510101.6 |Write and present a research report.

r CO No. Statement
510102.1 (Understand and design algorithms for particular classes of problems
510102.2  |Apply various evolutionary computation methods and algorithms for particular classes of problems.
510102.3 [Discuss the basics of Al and different optimizations techniques.
510102.4 |Select the optimal solution based on bio-inspired algorithms
510102.5 |Apply nature-inspired algorithms to optimization
510102.6 |[Discuss the natural phenomena that motivate the algorithms

CO No.

Statement
510103.1 |Discuss and apply the design patterns for software development.
510103.2 |Understand different software architectural designs.
5101033 Discuss the basics of identify and assess the quality attributes of a system at the architectural level of Al
and different optimizations techniques.
510103.4 |Discuss basic principles and purposes of Software Configuration Management (SCM)
510103.5 |Discuss the need of software version control.
510103.6 |Apply and Use of open source version control tool.

CO No. Statement
510104.1 |[Recognize and classify embedded and real-time systems
510104.2 (Apply various real time algorithms for building embedded systems.

~ 510104.3 |Discuss various I/O communication mechanism in embedded system.
510104.4 |Design real time embedded systems using the concepts of RTOS.
510104.5 |Discuss the communication bus protocols  used-forreal-time systems.
510104.6 |Categorize and represent scheduling a%WGBX\
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CO No.

Statement

510105.1 (Discuss various data mining phases and various ways of data mining.

510105.2 Recognize similarity and dissimilarity of the data and analyse its proximity to discover the patterns in
data.

510105.3 |Optimize the mining process by choosing best data mining technique

510105.4 |Apply the various data mining techniques to classify the data

510105.5 |Apply data mining techniques to discover patterns in data

510105.6 |Apply data mining for any project

b

CO No. Statement

510106.1 ([Perform research based literature survey of any research paper

510106.2 (Apply numerical and statistical modeling on a dataset

510106.3 |Design any nature inspired algorithm

510106.4 |Study of open source system/application software like Version Control in Linux Kernel
510106.5 [Simulation/ Design, planning and modeling of a Real-Time / Embedded System
510106.6 (Design and develop any data mining algorithm

Course Outcome For M.E. Computer Engineering First Year Sem-II

Statement

510108.1 |Model and solve linear programming problems using appropriate techniques.

510108.2 (Identify and develop operational research models from the verbal description of the real system.

510108.3 |Understand mathematical models used in Operations Research.

510108.4 |Construct various dynamic and adaptive models

510108.5 Build up mathematical skills to analyse and solve integer programming problems from a wide range of
applications

510108.6 |Develop critical thinking and objective analysis of decision problems

CO No.

Statement

510109.1 |Apply modelling to understand system behaviour

510109.2 |Design the simulation scheme for particular system

510109.3 |Analyse the modelled and simulated systems

510109.4 |Develop skills to apply simulation software to construct and execute goal-driven system models.
510109.5 [Understand the definition of a stochastic process and its behaviour.

510109.6 |Compare the results of simulations C%W rld applications.

A
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CO No. Statement

510110.1 |Apply Machine learning concepts to distinguish different learning based applications.

510110.2 |Design and evaluate learning models and synthesize it with feature selection methodologies.

510110.3 |Design and implement regression models and evaluate its performance.

510110.4 |Design and implement supervised learning algorithms with different learning models.

510110.5 Form.ulate a given problem within the Bayesian learning framework with focus on building lifelong
learning ability

510110.6 Apply the algorithms to a real problem, optimize the models learned and report on the expected

accuracy that can be achieved by applying the models

CO No. Statement
Describe the characteristics of pervasive computing applications including the basic computing
510111.1 S R :
application problems, performance objectives and architectures of the systems.
510111.2 |Analyze and estimate the impact of pervasive computing on future computing applications and society
5101113 Describe the characteristics of personal digital assistant and its applications including the basic
~ " |computing application problems, performance objectives and architectures of the systems.
510111.4 Recognize the different ways that humans will interact with systems in a ubiquitous environment and
" |account for these accordingly
510111.5 |Solve various interface issues in pervasive computing.
510111.6 |Explore the trends and problems of current pervasive computing systems using examples.

CO No. Statement

510112.1 To use multiple thinking strategies to examine real-world issues and explore creative avenues of
© |expression.

5101122 To acquire, articulate, create and convey intended meaning using verbal and non-verbal method of

7" |communication

510112.3 To learn and integrate, through independent learning in sciences and technologies, with disciplinary
" |specialization and the ability to integrate information across

510112.4 |Apply communication skills to effectively communicate in seminar presentation

510112.5 |Apply writing skills to effectively document the findings

510112.6 |Explore the trends and problems related to research area explored in Seminar - I

CO No. Statement

510113.1 |Explore and compare various operations research algorithms

510113.2 |Design and develop an algorithmic solutoin for transportation and related problems
510113.3 |Design simulation solution for any automobile manufacturmg or any other industry
510113.4 (Explore and compare various machme};@‘%s and its applications

510113.5 |Design and develop machine leamm}é@;ﬁﬁs for S
510113.6 |Design network security solutions { { © ( p—A’l \Y“ \

SKNCOE, Pune 4 51041




Course Outcome For M.E. Computer Engineering Second Year Sem-I

cp
CO No. Statement
610101.1 |[Discuss the need and necessity to consider fault tolerant design in digital systems
610101.2 |Discuss various techniques for fault modelling and tests generation
610101.3 |Discuss fault tolerance routing and its algorithms.
610101.4 |Evaluate reliability of systems in Hierarchical Interconnection Networks
610101.5 |Evaluate fault tolerance and reliability of systems in networks.
610101.6 |Apply important methods in distributed systems to support scalability and fault tolerance.

Statement

CO No.

610102.1 |Discuss basic concepts and techniques in Information Retrieval
610102.2 |Evaluate and analyse retrieved information

610102.3 |Generate quality information out of retrieved information

610102.4 |Apply clustering and classification algorithms to analyze the information
610102.5 |Identify and discuss language models for information retrieval.

610102.6 |Design information retrieval system.

Statement

610103A.1

Articulate the differences between deployment models (public, private, hybrid, and community) versus
service models (infrastructure-, platform-, and software-as-a-service) of cloud computing

610103A.2

Discuss computing security fundamentals confined to cloud environment

610103A.3

Identify the threats, risks, vulnerabilities, side-channel attacks, and privacy issues associated with cloud-

610103A.4

Describe cloud computing security architectures

610103A.5

Choose the appropriate technologies, algorithms, and approaches for the cloud security issues.

610103A.6

Apply security architectures that assure secure isolation of physical and logical infrastructures.

CO No. Statement

610104.1 To use fnultiple thinking strategies to examine real-world issues and explore creative avenues of
expression,.

610104.2 |To acquire, articulate, create and convey intended meaning using verbal and non-verbal method of

610104.3 To le?am and integrate, through independent learning in sciences and technologies, with disciplinary
specialization and the ability to integrate information across

610104.4 |Apply communication skills to effectively communicate in seminar presentation

610104.5 |Apply writing skills to effectively document the findings

610104.6

Explore the trends and problems relatWea explored in Seminar - II

Department ¢f Compu
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CO No. Statement

610105.1 |Conduct thorough literature survey confined to the domain of choice

610105.2 |Perform critical analysis on the literature survey and find the research gap
610105.3 |Design preliminary solution to the research gap

610105.4 |Analyze the findings and work of various authors confined to the chosen domain
610105.5 |Develop presentation skills to deliver the technical contents

610105.6 |Furnish the report of the technical research domain

Course Outcome For M.E. Computer Engineering Second Year Sem - II

CO No.

Statement
610107.1 To use multiple thinking strategies to examine real-world issues and explore creative avenues of
" |expression,.
610107.2 |To acquire, articulate, create and convey intended meaning using verbal and non-verbal method of
610107.3 To learn and integrate, through independent learning in sciences and technologies, with disciplinary
™ |specialization and the ability to integrate information across
610107.4 [Apply communication skills to effectively communicate in seminar presentation
610107.5 |Apply writing skills to effectively document the findings
610107.6 |Explore the trends and problems related to research area explored in Seminar - I

Statement

610108.1 [Show evidence of independent investigation
610108.2 |Critically analyze the results and their interpretation ; infer findings
610108.3 Report and present the original results in an orderly way and placing the open questions in the right

" |perspective
610108.4 |Link techniques and results from literature as well as actual research and future research lines with the
610108.5 |Appreciate practical implications and constraints of the specialist subject
610108.6 |Write and present the well documented findings-in-the report of Dissertation Stage - Il
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Sinhgad Technical Education Society’s
Smt. Kashibai Navale College Of Engineering, Pune
Department of Information Technology

AY 2019-20

Program Outcomes:

PO1

Engineering Knowledge: Apply the knowledge of mathematics, science, engineering
fundamentals, and an engineering specialization to the solution of complex engineering
problems.

PO2

Problem Analysis:Identify, formulate, research literature, and analyze complex engineering
problems reaching substantiated conclusions using first principles of mathematics, natural
sciences, and engineering sciences.

PO3

Design/Development of Solutions:

Design solutions for complex engineering problems and design system components or
processes that meet the specified needs with appropriate consideration for the public health
and safety, and the cultural, societal, and environmental considerations.

PO4

Conduct Investigations of Complex Problems

Use research-based knowledge and research methods including design of experiments,
analysis and interpretation of data, and synthesis of the information to provide valid
conclusions.

POS

Modern Tool Usage

o
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PO6

The Engineer and Society

Apply reasoning informed by the contextual knowledge to assess societal, health, safety, legal
and cultural issues and the consequent responsibilities relevant to the professional engineering
practice

PO7

Environment and Sustainability
Understand the impact of the professional engineering solutions in societal and environmental
contexts, and demonstrate the knowledge of, and need for sustainable development.

POS8

Ethics
Apply ethical principles and commit to professional ethics and responsibilities, and norms of
the engineering practice

PO9

Individual and Teamwork
Function effectively as an individual, and as a member or leader in diverse teams, and in
multidisciplinary settings.

PO10

Communication

Communicate effectively on complex engineering activities with the engineering community
and with society at large, such as, being able to comprehend and write effective reports and
design documentation, make effective presentations, and give and receive clear instructions.

S
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Project Management and Finance
Demonstrate knowledge and understanding of the engineering and management principles and

PO11 apply these to one’s own work, as a member and leader in a team, to manage projects and in
multidisciplinary environments.
Life-Long Learning

PO12 Recognize the need for and have the preparation and ability to engage in independent and life-

long learning (LLL) in the broadest context of technological change.

Program Specific Outcomes (PSO):

PSO 1

PSO 2

Program Educational Objctives (PEOs):

PEO 1: Development of fundamental concepts To develop strong fundamental concepts for solving

PEO 2: Core Excellence

PEO 3: Versatility

PEO 4: Ethical and Social Development
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CO No

Course Outcome For Second Year Sem-I Course
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Statement
115P201.1 |Analyze and evaluate the combinatorial problems by using probability theory.
I15P201.2 . ; . : 5[
Formulate and apply formal proof techniques and solve the problems with logical reasoning.
I15P201.3 |Analyze types of relations and functions te-preyide solution to computational problems.
I15P201.4 |[Understand and Apply the concepts gfgfﬁgh%‘fy to devise mathematical models.
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I115P201.5

Apply different algorithms to find minimum spanning tree.

115P201.6_

Identify fundamental algebralc structures.

Statemnt

CO No

115P202.1 |[Solve problems based on computer arithmetic.
115P202.2 |Explain processor structure & its functions.
115P202.3 |Obtain knowledge about micro-programming of a processor.
115P202.4 |Understand concepts related to memory & 10 organization.
Acquire knowledge about instruction level parallelism & parallel organization of multi-
115P202.5 :
processors & multi core systems.
115P202.6 |Understand concepts related the processor

Statement
Spectacle an awareness and apply knowledge of number systems, codes, Boolean algebra and
115P203.1 |use necessary A.C, D.C Loading characteristics as well as functioning while designing with
logic gates.
[15P203.2 Use logic function representation for simplification with K-Maps and analyze as well as design
" |Combinational logic circuits using SSI & MSI chips.
115P203.3 Analyze Sequential circuits like Flip-Flops (Truth Table, Excitation table), their conversion &
design the applications.
Analyze Sequential circuits like shift regiaters, counters (Truth Table, Excitation table), their
115P203.4
applications & design sequence generator using counters and shift generator.
115P203.5 |Identify the Digital Circuits, Input/Outputs to replace by FPGA
115P203.6 |Use VHDL programming technique with different modeling styles for any digital circuits.
CO No . Statement
115P204.1

Understand and Apply constructs Q?@Maﬁ‘q\
A 2\
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115P204.2 |Exemplify and Apply pointers , file handling in C.
115P204.3 Classify'mg: Data Structures and an-alyze algorithm
based on time and space complexity.
115P204.4 Understand and Implement different searching
___|and sorting techniques for application development.
I15P204.5 |Understand and Apply Linear data structures using sequential organization.
I15P204.6 |Understand and Apply Linear data structures using linked organization.
T : : : e P L - : D
CO No Statement
115P205.1 Employ a problem-solving strategy to breakdown a complex problem into a series of simpler
" |tasks.
115P205.2 |Execute problem-solving actions appropriate to completing a variety of sub problems
Apply analytical and logical thinking to extract facts from a problem description and
determine
15P205.
HoE285,3 how they relate to one another and to the problems to be solved.
115P205.4 |Design and implement an object oriented solution to solve a real life problem
I15P205.5 . . o
Understand and apply logic to create files for persistent data storage for real world application.
115P205.6 |Develop problem-solving and programming skills using OOP concept.
115P205.7 | Apply appropriate design patterns to provide object-ariented solutions
Course Outcome For SE Year Sem-II Course 2015 Pattern
CO No

Department of |
mt. Kashibaj Navale

&

HOD

Vadgaon, (Bk.)
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Solve higher order linear differential equations and apply to Control systems, Computer

HORR06 vision, and Robotics
115P206.2 [Solve problems related to Fourier transform, Z-transform and applications to Image processing

Apply statistical methods like correlation, regression analysis in to analyze data and to make
I15P206.3 e . S .

predictions applicable to machine intelligence.
115P206.4 |Perform Vector differentiation and analyze the vector fields
115P206.5 |Perform Vector integration and APPLY to fluid flow problems

Analyze Complex functions, conformal mappings and contour integration applicable to Image
I15P206.6 ; Lo :

processing, Digital filters and Computer graphics.

; e ; nolo . \ 3 ; Jute
CO No Statement
115P207 1 Apply mathematics and logic to develop Computer programs for elementary graphic
" |operations

Develop scientific and strategic approach to solve complex problems in the domain of
I15P207.2 ;

Computer Graphics

Develop the competency to understand the concepts related to Computer Vision and Virtual
I15P207.3 ;

reality
I115P207.4 |Apply the logic to develop animation and gaming programs
I15P207.5 |Perceive the concepts of virtual reality.
115P207.6 |Understand Computer Gaming Concepts
CO No Statement
I15P208.1 |Learn architectural details of 80386 MmiCroprocessor
115P208.2 |Learn assembly language programming of 80386 MICroprocessors.
I15P208.3 |Understand memory management and multitasking of 80386 microprocessor
I15P208.4 |Understand architecture and memory organization of 805 1microcontroller 5
115P208.5
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Timers and interrupts of 8051 microcontroller and its interfacing with I/O devices




Learn interfacing of real world input and output devices to 8051 microcontroller
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115P208.6
CO No Statement
115P209.1 |Understand, Analyze, Design and implement the stack and queue abstract data type.
115P209.2 |Understand, Analyze, Design and implement Tree as an abstract data type with traversals.
115P209.3 ; s ;
Understand, Analyze, Design and implement graph as an abstract data type with traversals.
115P209.4 |Illustrate and implement symbol table,hash tables.
Inferring and implement concept of advance trees like TBT with traversals, AVL Trees, B
115P209.5
trees, B+ trees, Splay trees etc.
115P209.6 [Compare and implement different file types and file organization.
CO No Statement
115P2010.1 |Understand data/signal transmission over communication media
115P2010.2 |Recognize usage of various modulation techniques in zommunication
I15P2010.3 |Analyze various spread spectrum and multiplexing techniques
115P2010.4 |Use concepts of data communication to solve various ~elated problems
115P2010.5 |Understand error correction and detection techniques.
115P2010.6 [Acquaint with transmission media and their standards
Course Outcomes for Third Year Sem-I Course 2015 Pattern
CO Statement
Number
115P301.1 Solve higher order linear differential equations and apply to Control systems, Computer

vision, and Robotics

HOD

Department of Information Technology
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[15P301.2 Solve pFoblems related to Fourier transform, Z-transform and applications to Image
processing
Apply statistical methods like correlation, regression analysis in to analyze data and to make
115P301.3 = 5 ; - :
predictions applicable to machine intelligence.
115P301.4 |Perform Vector differentiation and analyze the vector fields
115P301.5 |Perform Vector integration and APPLY to fluid flow oroblems
Analyze Complex functions, conformal mappings anc contour integration applicable to Image
115P301.6 : i :
processing, Digital filters and Computer graphics.
I yart nfo Technolov.Course Name Datahase Ma 1 Svstem o 018-16
CO No Statement
115P302.1 |Understand the fundamental concepts and basic functions of DBMS and RDBMS
115P302.2 |Apply normalization techniques for database design improvement and understand SQL
115P302.3 |Explain basic concept of query processing and transaction management
[15P302.4 |Explain the concurrency control, recovery algorithms and database architectures
115P302.5 |Design and implement a database schema for a given problem-domain
[15P302.6 Identify the key processes of data mining, data warehousing and knowledge discovery process

and Analyze various database architectures and technologies.

Statement
[15P303.1 Recc?gni.ze unique features of various software application domains and classify software
applications.
115P303.2 |Choose and apply an appropriate lifecycle model of software development.
[15P303.3 Describe principles of agile development, discuss the SCRUM process and distinguish agile
™ |process models from other process models.
115P303.4 |[Analyze software requirements by applying various modeling techniques.
[15P303.5 List and classify CASE tools and discuss rece1_1fc trends and research in software engineering.
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|Understand IT project management through the life cycle of the project and future trends in IT
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2k 200 Project Management.
5 nic | | 3]

CO No Statement
115P304.1 |Understand the fundamentals and Roles of Operating System

understand the concept of a process, thread and solve problems based on process scheduling
115P304.2 :

algorithms

Understand the concept of process synchronization, utual exclusion and deadlock and solve
115P304.3 g

Deadlock avoidance
115P304.4 | Illustrate and Differentiate various memory management techniques
[15P304.5 Clarify the concept of I/O management and File system and analyse the seek time using disk

scheduling algorithm

115P304.6

Understand the linux operating system with it’s com>onents

i

HOD

D N .
CO No Statement
CO No Statement
115P305.2 |To develop understanding of human factors in HCI design.
115P305.3 |To develop understanding of models, paradigms and context of interactions.
115P305.4 |To design effective user-interfaces following a structured and organized UCD process..
115P305.5 |To evaluate usability of a user-interface design.
115P305.6 |To apply cognitive models for predicting human-computer-interactions.
Course Outcomes for Second Year Sem-II Course
CO Statement
Number
115P306.1 Understand and recall responsibilities, services offer=d and protocol used at each layer of OSI

and TCP/IP model .

‘Departm_en? of information ~e chnology
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115P306.2 |Understand different addressing techniques, design network and analyze network traffic. §
I15P306.3 |Implement client server paradigm and test different application layer protocols
115P306.4 [Illustrate the different wireless technologies and IEEE standards.
115P306.5 |Identify and understand issues, design goals and ptotocols in Ad Hoc wireless network
115P306.6 |Understand and explore recent trends in communication network
CO No Statement
115P307.1 Learn independer}tly modem'soﬂware development tcols and creates novel solutions for
" |language processing applications
115P307.2 |Understand and implement assemblers and macro prozessors
115P307.3 |Apply LEX tool for generation of Lexical Analyzer.
115P307.4 |Apply YACC tool for generation of syntax analyzer
115P307.5 |Construct output for all the phases of compiler
115P307.6 |Apply code optimization in the compilation process
T ; atio > ) > el
CO No Statement
115P308.1 |To calculate computational complexity using asymptctic notations for various algorithms.
115P308.2 |To apply Divide & Conquer as well as Greedy approach to design algorithms.
115P308.3 |To practice principle of optimality.
115P308.4 |To illustrate different problems using Backtracking.
[15P308.5 |To compare different methods of Branch and Bound strategy.
115P308.6 |To explore the concept of P, NP, NP-complete, NP-Hard and parallel algorithms.
CO No Statement
115P309.1 |Understand the Fundamentals of Cloud Computing HOD
115P309.2 Understand Virtualization in cloud computing and to analyze Common Standards in Cloud Department of Inforration Technology
g Computing Bmt. Kashibai Navale Callege of Engineering

Vadgaon, (Bk.), Pune - 411 041
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Analyze environments and to Understand Applications of cloud computing

115P309.3
115P309.4 |Explain security related terms in cloud along with security issues
[15P309.5 State trends in ubiquitous computing, to analyze cloud enabling technologies for IoT and to

understand innovative applications of IoT

I

:]

CO No

15P309.6

Interpret change in OS along with intelligent applications and future of intelligent devices

Statement

115P310.1 |Understand Data Science and Big Data primitives.
115P310.2 |Apply different mathematical models for Big Data.
115P310.3 |Determine Big Data learning skills by developing industry or research applications.
I15P310.4 |Analyze each learning model and perform on different datasets.
I15P310.5 |Understand needs, challenges and techniques for big data visualization
115P310.6 |Identify different applications of Big Data technologies.

Course Outcomes for Fourth Year Sem-I Course 2015 Pattern

131/271

Statement
Number
I15P401.1 |Use basic cryptographic techniques in application development.
115P401.2 |Apply methods for authentication, access control, intrusion detection and prevention.
115P401.3 |To apply the scientific method to digital forensics and perform forensic investigations
115P401.4 |To develop computer forensics awareness
115P401.5 |To study network defence tools
115P401.6 |To study network defence tools
CO No Statement_——_
115P402.1 | Understand the fundamentals and types of Macb}@%‘,

\
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Discriminate and solve different classification machine learning problems and asses the
115P402.2
performance of them.
115P402.3 |Clarify different types of linear regression models and their performance matrices
Illustrate probability concepts and probabilistic models and solve Bayes theorem based
115P402.4
problems
[15P402.5 Identify different techniques to combine multiple machine learning models for ensemble
"~ |learning
115P402.6 | Understand the concepts of reinforcement and deep learning concepts

CONo

_ Departmen

CO No Statement

[15P403.1 Understand object oriented methodologies, basics of Unified Modeling Language (UML).

115P403.2 | Understand analysis process, use case modeling, domain/class modeling

115P403.3 | Discriminate interaction and behavior modeling

115P403.4 | Analyze Understand design process and business, access and view layer class design

115P403.5 | Illustrate GRASP principles and GoF design patterns.

[15P403.6 Understand architectural design principles and guidelines in the various type of application
; development.

Statement
I15P404.1 [Comprehend the Information Systems and development approaches of Intelligent
[15P404.2 |Evaluate and Apply business processes using information systems.
115P404.3 |Propose the Framework for business intelligence.
115P404.4 Qet a-cquamted with the Theories, techniques, and considerations for capturing organizational
intelligence.
I15P404.5 |Formulate business intelligence with business strategy.
115P404.6

Apply the techniques for implementing business intelligence systems.
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fty
Statement

115P405.1 |Explain the basics of software testing and various tvpes of defect classes.
Explain different types of testing and study different levels of testing (-Unit Testing,
115P405.2 ; : . .
Integration Testing) in detail.
115P405.3 |Explain,Scope of automation , design for automation and how to use metrics and models.
Explain components of the Software Quality Assurance System, and planning for software
115P405.4 j
quality.
115P405.5 |Design models for quality assurance , and how it is utilised for better productivity.
115P405.6 |Describe software process methodology, internal Auditing and Assessments process.
Course Outcomes for Fourth Year Sem-II Course

st
CO Statement
Number
Understand the principles and desired properties of distributed systems on which the internet
115P406.1 o
and other distributed systems are based.
[15P406.2 Understand apd apply the basic theoretical concepts and algorithms of distributed systems in
problem solving.
[15P406.3 Recognize the inherent difficulties that arise due to distributed-ness of computing resources.
115P406.4 Identify the challenges in developing distributed applications.
115P406.5 |Identify storage techniques applicable for distributed systems
115P406.6 |Categorize different security measures in distributed systems
CO No Statement
115P407.1 |Demonstrate the knowledge of design eftJbiéomp and its applications.

(o)
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[15P407.2 |Explain smart devices and services used Ubicomp.

115P407.3 |Describe the significance of actuators and controllers in real time application design.
115P407.4 |Use the concept of HCI to understand the design of automation applications.

115P407.5 |Classify Ubicomp privacy and explain the challenges associated with Ubicomp privacy.
[15P407.6 Get the knowledge of ubiquitous and service oriented networks along with Ubicomp

oG -

management.

115P408.1 |Understand what is internet of things.

115P408.2 |Understand architecture and design of IoT.

115P408.3 |Describe the objects connected in IoT.

115P408.4 |Understand the underlying Technologies.

115P408.5 |Understand the platforms in IoT.

115P408.6 |Understand cloud interface to IoT.

CO No Statement

[15P409.1 | Understand the basics of Social Media Analytics

115P409.2 |Explain the significance of Data mining in Social media.
115P409.3 |Demonstrate the algorithms used for text mining.

115P409.4 |Apply network measures for social media data.

115P409.5 |Explain Behavior Analytics techniques used for social media data
115P409.6 |Apply social media analytics for Face book and Twitter kind of applications.

Department oi
Smt. Kashibza:
Vadgaon, (Bk.}, Pune - 411 041
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SINHGAD TECHNICAL EDUCATION SOCIETY’S
SMT. KASHIBAI NAVALE COLLEGE OF ENGINEERING,
PUNE-411 041
DEPARTMENT OF E & TC ENGINEERING
Criterion No.: 2.6.1
Academic Year 2019-20

Program Outcomes:
Engineering Graduates will be able to:

1. Engineering knowledge: Apply the knowledge of mathematics, science, engineering fundamentals,
and an engineering specialization to the solution of complex engineering problems.

2. Problem analysis: Identify, formulate, review research literature, and analyze complex engineering
problems reaching substantiated conclusions using first principles of mathematics, natural sciences, and

3. Design/development of solutions: Design solutions for complex engineering problems and design
system components or processes that meet the specified needs with appropriate consideration for the
public health and safety, and the cultural, societal, and environmental considerations.

4. Conduct investigations of complex problems: Use research-based knowledge and research
methods including design of experiments, analysis and interpretation of data, and synthesis of the

5. Modern tool usage: Create, select, and apply appropriate techniques, resources, and modern
engineering and IT tools including prediction and modeling to complex engineering activities with an

6. The engineer and society: Apply reasoning informed by the contextual knowledge to assess
societal, health, safety, legal and cultural issues and the consequent responsibilities relevant to the

7. Environment and sustainability: Understand the impact of the professional engineering solutions
in societal and environmental contexts, and demonstrate the knowledge of, and need for sustainable

8. Ethics: Apply ethical principles and commit to professional ethics and responsibilities and norms of

9. Individual and team work: Function effectively as an individual, and as a member or leader in
diverse teams, and in multidisciplinary settings.

10. Communication: Communicate effectively on complex engineering activities with the engineering
community and with society at large, such as, being able to comprehend and write effective reports and
design documentation, make effective presentations, and give and receive clear instructions.

I'1. Project management and finance: Demonstrate knowledge and understanding of the engineering
and management principles and apply these to one’s own work, as a member and leader in a team, to

12. Life-long learning: Recognize the need for, and have the preparation and ability to engage in
independent and life-long learning in the broadest context of technological change. 2

TIced
Dept. of Electronics &
Telecornmunication Engineering
Smt. Kashibui Wavale Colloge
of Engineering, Pune - 41.
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SINHGAD TECHNICAL EDUCATION SOCIETY’S
SMT. KASHIBAI NAVALE COLLEGE OF ENGINEERING,
PUNE-411 041
DEPARTMENT OF E & TC ENGINEERING
Criterion No.: 2.6.1
Academic Year 2019-20

Program Educational Outcomes:

Graduates will be able to
1. Apply concepts of mathematics, science and engineering for design - development of

creative interdisciplinary frameworks for advancement of the society.
2. Demonstrate quantifiable advancement in the careers they decide to seek after.

3. Adopt life-long learning with high morals to outshine in the volatile economic and
technological environment.

Dr. S.K. Jagtap
HHO(P (E &TC)

Dept. of Lleu‘*omcs &

Telecommumcamm Eﬂ%ll’l&ui’ll’{:g
\
Smt. Kasnibai Navale m,ohi
of Engineering, Pune - 41
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SINHGAD TECHNICAL EDUCATION SOCIETY’S
SMT. KASHIBAT NAVALE COLLEGE OF ENGINEERING,
PUNE-411 041
DEPARTMENT OF E & TC ENGINEERING
Criterion No.: 2.6.1
Academic Year 2019-20
Program Specific Outcomes:

PSOs are the statement that describe what a graduate of specific program should be able to do -

PSO1 To design and Implement Modern Electronic Systems utilizing knowledge of Embedded Systems, VLSI and Signal Processing

PSO2 Identify and apply appropriate Modern tools for the design and implementation of communication using IoT, AT and Robotics

Dr. S.K. Jagtap

HOD (E &TC)-
Head
Dept. of Eler‘tfombs &
Twlecommu ication En
“m yal Navale

(93] v“-“{”‘»‘ { xH I

©

137/ 271



SINHGAD TECHNICAL EDUCATION SOCIETY’S
SMT. KASHIBAI NAVALE COLLEGE OF ENGINEERING,
PUNE-411 041
DEPARTMENT OF E & TC ENGINEERING
Criterion No.: 2.6.1

LIST OF COURSE OUTCOMES IN ACADEMIC YEAR 2019-20

‘Course Qutcomes fo_:j Second Year First Semester Course _20]5 Pattern

CO No. Statement.

COl  |Understand mathematical description and representation of continuous and discrete time signals and systems.

Develop input output relationship for linear shift invariant systems and understand the convolution operator for

co2 ; ; ;
continuous and discrete time systems.

CO3  [Understand and resolve the signals in frequency domain using Fourier series and Fourier transforms.

Understand the limitations of Fourier transform and need for Laplace transform and develop the ability to

analyze the system in s- domain
Understand the basic concept of probability, random variables & random signals and develop the ability to find

: CO No. Stateent

COl |Comply and verity parameters after exciting devices by any stated approach.

CO2 |Discuss, examine and enforce circuit and test the realization

CO3  |Define, outline, build and test small signal model of FET and MOSFET.

CO4 ' [Define, illustrate and validate performance of FET at low frequency.

COS5  |Outline, design and implement adjustable voltage regulator circuit electronic applications.

TR T i T | ey
8 1CS & elect 111 O { il Iﬁ

CO No. [Statement ==
COl  [Analyze the simple DC and AC circuit with circuit simplification techniques and Network Theorems.

CO2  [Select the proper type of the transformer.

CO3  |Explain construction, working and applications of DC Machines / Single Phase & Three Phase AC Motors

CO4  |Classify motors and prefer appropriate electrical motor for given application.

CO No. |Statement
Recall fundamentals of procedure-oriented programming and understand the computational efficiency of the

principal algorithms such as sorting & searching.

CO2 |Implement different searching and sorting methods.

CO3  |Compare & use concepts of stack & queue for various applications.

CO4  [Explain how arrays. linked structures are represented in memory and use them in algorithms.

CO5  |Demonstrate various terminologies and traversals of trees and apply them for various applications.

CO6  |Classify various terminologies and traversals of graﬁ?}ﬂ;‘m for various applicafi
o — Py

5
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CO No. |

Statement

COl  |Explain the basic logic gates and various reduction techniques of digital logic circuit in detail.

co2 Design and identify complex examples of combinational circuits (Adders and their use as a Subtractor and
sequential circuits (Shift Registers Counters).

CO3 Explain, identify state machmes (FSM, ASM) and design, implement state machines and realize sequential
circuits.

CO4  |Explain, compare and classify digital logic families, PLDs and semiconductor memories.

CO5  [Design and implement hardware circuits to test performance and application.

CO6 Describe the architecture and use of microcontrollers for basic operations and write simple assembly/C

rograms using 8051 microcontrollers.
& 4
CO No. |Statement

CO1  |Understand fundamental of various electrical measurements

CO2  |Understand and describe specifications, features and capabilities of electronic instruments.

CO3  |From the specifications of instrument and select an appropriate instrument for given measurement.

CO4  |Carry out required measurement using various instruments under different setups

Course Outcomes for Second Year Second Semester Course (2015 Pattern)

CO No. [Statement ¥aiiwe i
col Solve higher order linear differential equations using appropriate techniques for modelling, analysing electrical
circuits and control systems.
co2 Solve problems related to Fourier transform, Z-transform and applications to Communication systems and
Signal processing.
co3 Evaluate Interpolating polynomials, numerically differentiate and integrate functions, numerical solutions of
differential equations using single step and multi-step iterative methods used in modern scientific computing.
; i : (
CO4  [Represent vector differentiation, analyse the vector fields and apply to Electro-Magnetic fields.
Cos Solve problems related to vector integration by Green's theorem, Stokes theorem and Gauss Divergence theorem

which gives relations between line, surface and Volume Integrals and apply it to Electro- Magnetic fields?

Analyze conformal mappings, transformations and perform contour integration of complex functions in the

CO No. |Statement
COl  |Understand the characteristics of IC and Op-Amp and identify the internal structure.
CO2 |Understand and identify various manufactu'ring techniques.
CO3  |Derive and determine various performances based parameters and their significance for Op-Amp.
CO4 |Comply and verify parameters referring data sheet.
CO5 [Analyze and identify the closed Ioop stability considerations and 1/0 limitations.
CO6 [Analyze and identify |i u@\wr applications of Op-Amp. 2l e
e Y ————
>
£
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CO No. [Statement
Develop mathematical model of physical systems and also evaluate Transfer Function of System by Block
COl ] : : X
Diagram Reduction and Signal Flow Graph techniques.
CO2  [Evaluate Time Domain response of first and second order system for Standard test signals.
CO3  |Apply concept of Stability to analyse system using Routh criteria and Root Locus.
CO4  |Analyze Frequency Response of system using Bode plots and Nyquist Criteria.
COS5  [Express the system equations in state variable form.
CO6

Apply concepts of Digital Control System, PID controller and PLC in control system applications.

i i

CO No. |Statement

col Summarize generation of various types of Amplitude Modulation schemes and draw time domain and frequency
domain waveforms related to them.

o2 Describe superheterodyne receiver for AM demodulation and understand various properties like sensitivity,
selectivity, fidelity.

Co3 Discuss generation of Frequency and Phase Modulation schemes and draw time domain and frequency domain
waveforms related to them.

CO4  |Describe superheterodyne receiver for FM demodulation and compare it with AM receiver

CO5 'Calcu]ate noise voltage, signal to noise ratio, noise figure and noise temperature for single and cascaded stages
in a communication system.

CO6 Differentiate analog pulse modulation techniques like PAM, PWM, PPM and digital modulation technique like

Statement

COI  |Explain the principles of object oriented programming and basics of C-++ programing language.

co2 Summarize the concepts of classes, objects, constructors, destructors and operators used for overloading
concepts and concept of inheritance.

CO3  |Describe the fundamental concepts in Java programming.

CO4 | Apply concept of classes, objects and various methods in java programming.

CO5  |Differentiate the basic concepts of Inheritance, Packages and Interfaces in java.

' tatement

Ilustrate the concept of multithreading, Exception handling and difference between applet and applications

CO No.

COl |Solve the arithmetic and calculate LCM, HCF

CO2  |Describe Bloom taxonomy and analyze the strength and weakness also improve weakness

co3 Develop effective communication skills and problem solving abilities in order to fetch employability

3 34 :
opportunities and further success in the workplace

CO4  |write the paragraph, story and letter also solve real problem using problem solving

COS5  |Construct the team and identify and solve the probl?@% e
1 ~ o X‘Q} Y "-1\\ J J

CO6 |Represent and judge themselves éq? 23 . \% o

§ n Engineering
Telecommunicalion LN g

5 1 G 6
tlavuslie {0t

T
L

o ‘!"'E”n, 1 J:._D i TTG e
{{? g e, (J) Dept. of Electronics &

Snt, Kashiba

. Bunisy: 7
ey e 140/ 271




Course Outcomes for Third Year First Semester Course (2015 Pattern)

CO No. [Statement _
Col Describe various building blocks of digital communication systems and the signal flow with different waveform

coding techniques.

CO2  |Analyze the performance of baseband digital transmission and draw various data formats.

Describe various random processes and mean, autocorrelation, cross correlation, probability density functions
related to it.

CO4  [Explain time and frequency domain analysis of the signals in a digital communication system

Analyze the performance of pass band digital communication system in terms of error rate and spectral

5 ; :
o efficiency and sketch their waveforms.

Understand working of spread spectrum communication system and its performance

CO No. |Statement
COl Define, classify and discuss various types of signals, analyse signals and apply mathematical concept for signal

processing.

CO2  |Analyze the discrete time signals and system using different transform domain techniques.

CO3  |Design & implement various filters for filtering different real world signals.

Apply DSP in different real world signal processing applications.

i

Statement

COl1  |Apply basic mathematical concepts related to electromagnetic vector fields.

Apply the principles of electrostatics to the solutions of problems relating to electric field and electric potential,
boundary conditions and electric energy density.

Apply the principles of magneto statics to the solutions of problems relating to magnetic field and magnetic
potential, boundary conditions and magnetic energy density. E )

CO4  [Analyze time varying fields using the concepts related to Faraday*s law, induced emf and Maxwell‘s equations.

CO5  |Analyze transmission line problems using Smith Chart.

CO6  |Apply Maxwell’s equations to solve problems related to uniform plane wave propagation.

CO No. [Statement
COl [Describe 8-bit Microcontroller Architecture of 8051.

Explain programming in assembly language for 8051 and to study various software and hardware tools for

co2 : T
developing applications.

CO3  |Explain interfacing of real world peripheral devices.

: CO4 |Describe PIC18FXX Micracontroller Architecture.

CO5  |Explain interfacing of real world peripheral devices using Embedded C.

CO6  |Lxplain inter l_huiug}{[fgéﬂ}_%@'bqqphcml devices using difterent commﬁn‘i% protocol.
ra —— o |_,/.‘ ; L2 -
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Statement
COl |Describe key elements of the mechatronics system and its representation in terms of block diagram.
CO2 |Identify basic principles of Sensors and Transducers.
CO3  |Classify various types of mechatronics system components and its applications.
CO4 |Describe case study of the mechatronics system.
COS5  |Identify Electrical Actuators, Electron-mechanical actuators
CO6 |Describe case study of the mechatronics system.

CO No. [Statement
COl |Visualize and practically implement various baseband and passband modulation techniques.
CO2 |Analyze various aspects related to Spread Spectrum Techniques
CO3  |Simulate performance parameters of baseband and passband modulation techniques using MATLAB.
CO4 |Understand the digital signal processing, sampling and aliasing.
CO5 |Analyze various properties of DFT.

CO6

Apply different window methods to realize [IR filter design.

P L T o=

CO No. |Statement

COl |Explain programming in assembly language for 8051 and Explain interfacing of real world peripheral device.

CO2 |Explain interfacing of real world peripheral devices using Embedded C for PIC18FXX Microcontroller

CO3 |Explain interfacing of real world peripheral devices using different communication protocol.

CO4 Understand the key elements of Mechatronics design process and the basic concepts of engineering system with
dynamic response of the system.

CO5 Realize the concepts of real time interfacing and data acquisition and discuss the operating principles of
hydraulic and Pneumatic systems.

CO6

Understanding the concepts of design of Mechatronics system through case studies.

CO No. |Statement
COl  |Assess the fundamental steps and working principles of electronics devices to build electronics systems.
CO2  |Understand datasheets and select suitable components and devices.
CO3  |Implement prototype of Data Acquisition system by selecting proper transducer and signal conditioning circuit.
CO4  |Develop an electronic system/sub-system and verify its performance by simulating the same.
CO5 |Customized an EDA tool for circuit schematic and simulation. ] .
CO6

Construct, accomplish the database and query handling usin
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. CO No.

Course Outcomes for Third Year Second Semester Course (2015 Pattern)

Statement
COl  [Design and implement a triggering / gate drive circuit for a power device.
CO2  [Understand and analyze different phase controlled converters
CO3  |Construct the design and control of rectifier and inverter circuits.
CO4  [Experiment the working of DC-DC converters and AC voltage controllers.
COS  |Explain the working of resonant circuits and design protection circuits used in power electronic applications.
CO6  |Examine different special motor drives for various industrial applications.

CO No. ttcment a5 | )
COl1  |Perform information analysis and design of different source coding technique for data compression.
o2 Explain different channel coding theorems for communication system and Analyze the performance of error
control codes.
CO3  [Design a channel coding scheme in communication system.
CO4  |Design of enceding and decoding circuits for channel performance improvement against burst error.
CO5  |Apply and define fundamental principles of data communication and its components.
CO6

Understand flow and error control techniques in ccmmuhication networks.

CO No. [Statement

CO1  |Grasp the fundamentals of management as a function and put it into use.

CO2  |Understand the importance of quality in a business and the various philosophies & tools on quality

CO3 Demonstrate knowledge of the financial position of an organization and its use along the project management

> life cycle. { !

CO4 [lustrate the importance of human resource and the various stages a employee has to be managed through case
studies

COs Explain the concept of entrepreneurship, demonstrate the various activities to be carried out for entrepreneurship
and the support available to encourage entrepreneurship.

CO6

Outline the role of marketing and examining the various traditional and modern marketing techniques.

T

Statement

CO No.
COl  |Describe the features, advantages of ARM 7, ARM 9 & ARMI 1.
CO2 |Describe the ARM 7 microprocessor architectures and its features.
CO3  [Design and Interface the advanced peripherals to ARM based microcontroller.
CO4 [Design embedded system with available resources.
CO5 |Describe-th X pll.-'OCE:SSO]'S architecture and its features.
CO6 |A and resources for signal processing applications.

L= . 1
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CO No. [Statement

CO1  |Establish the awareness of different components of Systems Programming.

o2 Analyze and investigate the different implementation techniques of system programming operating system
abstractions,

CO3 Demonstrate and interpret different OS functions, process management policies and scheduling of processes by

2

CPU.

CO4  [Discover the requirement for process synchronization and deadlock.

CO5  |Understand the Memory management systems and its allocation policies, Virtual Memory and Paging systems.

Statement

CO1 |Understand the characteristics of different power electronic devices.

CO2 |Discuss, analyse different controlled converters.

CO3  |Implementation of various power electronics applications.

COo4 Discuss, distinguish and interpret entropies and mutual information for Noise free, Error free, Binary Symmetric
and Noisy Channel

CO5 Discuss, analyse and interpret Shannon-Fano, Huffman, Linear Block, Cyclic, Convolutional, BCH-RS Coding
and decoding

CO6

Discuss networking components and LAN and simulate ARQ technigues.

i

Statement

CO1  |Understand and interpret basics of LPC2148 also interfacing of LPC2148 with display, GSM.

o2 Analyze the concepts of finding current location latitude and longitude values with the help of GPS also
~__|demonstrate the concept of ADC.

CO3 Examine interfacing of SD card to LPC 2148 using SPI also interfacing of EEPROM to PLC2148 using 12C

protocol.

CO4  |Understand and interpret the basics of the Linux operating system using various functions.

CO5  |Describe and design various components of system software.

CO6 |Demonstrate and implement various process and memory management algorithms.

CO No.

Statement

COl  |Understand, plan and execute a Mini Project with team.
Cco2 Implement electronic hardware by learning PCB artwork design, soldering techniques, testing and
troubleshooting etc.
CO3  |Prepare a technical report based on the Mini project.
CO4  [Deliver technical seminar based on the Mini Project wcri ! ﬁ-_
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Course Outcomes for Fourth Year First Semester Course (2015 Pattern)

CO1  |Write effective HDL coding for digital design.

CO2  |Apply knowledge of real time issues in digital design.

CO3  |Model digital circuit with HDL, simulate, synthesize and prototype in PLDs.

CO4  [Design CMOS circuits for basic digital circuits and specified applications.

CO5  |Analyze various issues and constraints in design of an ASIC.

CO6 |Apply knowledge of testability in design and build self-test circuit.

Statement

COl  [Compare different types of network; network Topology, different network devices.

CO2 |Understand TCP/IP protocol suite.

CO3  (Compare and Understand IPv4 and IPv6 IP addressing.

CO4 | Apply basic knowledge of installing and configuring networking applications.

CO5  |Apply a basic knowledge of network security.

T

CO Nu. |Statlement

COl1  [Distinguish various performance parameters of radiating elements.

CO2  |Define, analyse, and classify radiating elements and arrays.

CO3  |Discuss, apply waveguide fundamentals in design of transmission lines.

. - - - - - "
CO4  |Design and set up a system consisting of various passive microwave components. (

CO5  |Apply and analyse tube based and solid state active devices along with their application.

CO6  |Define and measure performance parameters of microwave components.

Statement

Develop and implement basic mathematical operations on digital images (2-D) and using fundamental concepts

0l S : ? : ; 1 }
< of Digital Image Processing with basic relationship of pixels.

CO2  |Investigate image enhancement techniques and restoration problems.

CO3  |Apply and classify various 2-D data compression techniques for 2-D digital images.

CO4  |Categorize and design image processing techniques for segmentation and Morphological operators.

‘CO5  |Interpret objects and regions of the image with appropriate representation techniques.
: pret objects and regi g pprop p q

28 COllg SR : . :
CO6 |Explore VW ation and different algorithms for video processing. __
0] : ’G 3
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tatement

COl  |[Identify design metrics of embedded systems to design real time applications.
CO2  [Explain the concept of Real Time Operating Systems in embedded applications.
CO3  |Summarize concepts of nC/OS RTOS.

CO4  [Select and make use of modern architecture for embedded system design.

CO5  |Select Linux for embedded system development.

Develop an embedded product using an open source platform.

Statement

Describe the modern view of Al as the study of agents that receive precepts from the Environment and perform

o actions.

CO2  [Demonstrate awareness of informed search and exploration methods.

CO3  [Explain about Al techniques for knowledge representation, planning and uncertainty Management.

CO4  [Develop knowledge of decision making and learning methods.

COS  [Design and develop different pattern recognition and expert system algorithms for various applications.

CO6 |Outline the fundamentals qf Natural Language Processing. 2
o b

CO No. |Statement

COl  [Familiar with various stages of Electronic Product Design.

CO2  (Understand different considerations of analog, digital and mixed circuit design.

CO3  [Familiar with different considerations of software design and testing methods.

CO4  |Get acquainted with methods of PCB design and different tools.

CO5  |Understand the importance of product test and test specification.

CO6

Get acquainted with the process and importance of documentation.

CO No. |Statement
COl  [Select a suitable LAN topology for the given network.
CO2 [ldentify a given class of IP address.
CO3  |Understand simulation of different application layer protocols in Cisco Packet Tracer.
CO4  |Differentiate various antenna and antenna array by calculating perfoﬁnance parameters
CO5  |Design and set up a system consisting of variouWe microwave components
CO6

™
Measure performance parameter of micr owaﬁﬁé "(;Ee?fsx //\ ﬁ
. %
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Statement

CO

CO1  [Model various combinational and sequential circuits using HDL and simulate using EDA tool.

CO2 |Design and implement a Digital system on an FPGA board.

CO3  [Design and implementation of CMOS Digital Circuit Layout using EDA tool.

CO4  |Understand fundamentals operation of Digital Image and its process

Cos Asses the different types of image enhancement techniques for the perfection of pictographic information for
human perceptions

CO6 Understand the concepts of image segmentation, compressmn and recognition techniques to remove redundancy

CO No.

Statement
CO1  [Model various combinational and sequential circuits using HDL and simulate using EDA tool.
CO2 |[Design and implement a Digital system on an FPGA board.
CO3  |Design and implementation of CMOS Digital Circuit Layout using EDA tool.
CO4 |Explain task controlling procedures
COS5  [Perform Interfacing with peripheral devices
CO6

Implement controller programming platforms

Statement
COl1  [Apply their acquired skills to define problem statements and objectives.
CO2 |Paraphrase abstract and synopsis for selected problems.
CO3  |Analyze related research work and summarize in the form of literature survey. (h )
CO4  [Demonstrate their knowledge of technological tools and techniques for planning and execution of project.

Course Outcomes for Fourth Year Second Semester Course (2015 Pattern)

CO No. |Statement
COl  |Describe how wireless networks are penetrating our lives for data, multimedia and voice transmission.
CO2 [|Analyze different traffic model to predict and measure the propagation loss.
CO3 Understand basic concepts of cellular system, wireless propagation and the techniques used to maximize the
% capacity of cellular network.
CO4  |Understand the detailed Architecture of GSM with the call establishment process.
CO5 |Evaluate the perfgwﬂWA and GSM system.
@\_e lﬂ\?ﬁ ;
CO6 |Getthe ovefw TE arch e, and opportunities and requirements in 5G n _t\_@&
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Statement ‘

CO No.
COl  [Select various components such as optical source, detector and fiber of Optical Communication system.
co2 Demonstrate Link power budget and Rise Time Budget by proper selection of components and check its
~ |viability.
CO3  |ldentify state of the art active and passive WDM components.
CO4  |Analyze Orbital parameters of Satellite Orbits.
CO5 |Determine various subsystems in Satellite Communication.
CO6  [Design Uplink and Downlink Satellite System.
CO No. [Statement
Col Differentiate between various learning approaches and illustrate the steps involved in designing a different
machine learning algorithm.
co2 Demonstrate the application of supervised learning algorithms like regression and classification for solving real
world problems.
Co3 Develop unsupervised learning algorithms to solve complex problems with an understanding of the trade-offs
involved.
CO4  |Analyze basic concepts of neural networks and different learning mechanisms for societal applications.
COS5 |Investigate various neural netwark algorlthms to solve real world problems.
.CO6 Formulate deep learning alﬂorlthms sueh as Convolutional Neural Networ ks (CNN s) for image lecogmtlon
i applications. -
b
CO No. |Statement
COl |Analyze different parameters of color television system.
CO2 |Study and understand various HDTV standards and Digital TV broadecasting systems.
CO3  |Hllustrate different video, audio and image compressing techniques.
. [
CO4  |Understand Audio systems and PA systems.
COS5 |Understand various acoustic systems.
CO No. [Statement
COl  [Familiar with the history, concept development and key components of robotics technologies.
CO2 [Understand mathematical manipulations of spatial coordinate representation and transformation.
CO3  |Solve basic robot forward and inverse kinematic problems.
CO4 |Understand and able to solve basic robotic dynamics, path planning and control problems.
CO5 |Get acquainted with advanced robotic techniques.
C0O6  |Acquire basic knowledge of developing and building a r

@ } .
Dept. of Eiu tronics &
e ommunication Engineering

mit. Kd.smbal N ﬂvale Collme

of Enginer A 148 / L




CO No. [Statement
COl  [Describe, distinguish & interpret various concepts and terminologies used in WSN.
CO2  |Classify and summarize use of various radio communication and link management in WSN,
CO5  |Define and compare various wireless standards and protocols associated with WSN.
CO4  |Recognize and illustrate importance of localization and routing techniques used in WSN.
COS5  [Understand and discuss techniques of data aggregation and importance of security in WSN.
CO6  |Analyze, compare and examine the issues involved in design and deployment of WSN.

e

Statement

Model the physiology of the biomedical system.

Understand functioning of heart; principle and working of Biomedical Instruments for cardiovascular system

R with various sources of bio- signal distortions and its remedial techniques.

Co3 Describe the structure of the nervous system and analyse EEG signals for disease detection like Epilepsy and
Sleep apnea.

CO4  |Select appropriate filters like Active, Wiener and Adaptive Filters for artifact removal in ECG signal.

CO5 Analyze ECG signals and apply knowledge of electronics engineering for noise removal and highlight the
features.

CO6  |Discuss the application of Electronics in diagnostics and therapeutic areas.

CO No. [Statement

COI  |Understand and perform practical based on telephone switching.

CO2 |Analyze and perform experiment on telecommunication traffic.

CO3  |Understand and simulate wireless channel model. =/

CO4  |Identify various components such as optical source, detector and Fiber of Optical Communication system

CO5  |Determine Power budget and Time budget analysis of optical fiber system.

CO6 Design an AUDIO-VIDEO satellite link between Transmitter and Receiver and transmit three separate signals

Audio, Video, and Tone) simultaneously through satellite Link.

Statement .

CO1  |Understand the fundamental theory and concepts of neural networks.
o2 Apply different neural network architectures and algorithms to solve real time problems such as classification
and regression.
Coa Develop and characterize various machine learning algorithms such as supervised, unsupervised to solve real-
=2 i . 5 .
life problems such as classification and regression.
convolutional neural
CO4

7

Understand the fundamental ¢ eep learning architecture and algorithm such g
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CO No. |Statement
COl  |Understand the various concepts, terminologies and working of television systems.
CO2  |Study and understand various audio and video formats, compression techniques.
CO3  [[lustrate different audio systems and PA systems.

CO No. |Statement
CO1 |Design solution for the problem defined.
CO2 |Execute the project to find a solution which is ethical and professional.
)| CO3 |Prepare a detailed report of work carried in the process of execution of the project.
CO4  |Demonstrate oral, written and technical skills acquired during the process of completion of the project.

Dr. S.K. Jagtap
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Sinhgad Technical Education Society’s
Smt. Kashibai Navale Colleze Of Engineering, Pune -~

Department of Mechamical Engineering Academic Year-2019-20
Program OQutcomes:
PO1 Engineering Knowledge:Apply the knowledge of mathematics, science, engi ing fund; tals, and an engineer— specialization to the selution of complex engineering problems.
PO2 Problem Analysis:Identify, formulate, research literature, and analyze complex enginezring probl reaching subs=ntiated concl using first principles of mathematics, natural sci and engineering
PO3 Design/Development of Solutions: Design solutions for complex engineering problems and design system cormpon=ats Or Processes that meet the specified needs with appropriate consideration for the public health and safety, and the cultural,
ietal, and envir | considerations.
PO4 Conduct Investigations of Complex Problems Use research-based knowledge and research methods including desic= of experiments, analysis and interpretation of data, and synthesis of the information to provide valid conclusions.
POS Modern Tool Usage ]
Create, select, and apply appropriate techniques, resources, and modern engineering and IT tools includi pradict=n and modeling to complex engineering activities with an understanding of the limitations.
PO6 The Engineer and Society
Apply reasoning informed by the contextual knowledge to assess societal, health, safety, legal and cultural issues £=i the consequent responsibilities relevant to the professional engineering practice
PO7T Environment and Sustainability
Understand the impact of the professional engineering st lutions in societal and environmental contexts, and demo==trate the knowledge of, and need for sustainable development.
PO8 Ethics
Apply ethical principles and commit to pr fessional ethics and responsibilities, and norms of the engineering prac=-¢
POY Individual and Teamwork
Function effectively as an individual, and as a member or leader in diverse teams, and in multidisciplinary sertings
POID Cc ication C icate effectively on complex engineering activities with the engineering community ané with society at large, such as, being able to comprehend and write effective reports and design documentation, make effecti~e
presentations, and give and receive clear instructions.
POI11 Project Management and Finance Demonstrate kmowledge and understanding of the engineering and —rinciples and apply these to one’s own work, as a member and leader in a team, to manage projects and in multidisciplinars
environments.
PO12 Life-Long Learning Recognize the need for and have the preparation and ability to engage in independent and life—ong leaming (LLL) in the broadest context of technological change.
Program Specific Dutcomes (PSO):
PSO1 Core Competence in Mechanical Engineering : Student will be able to comprehend, synthesize and analyse the peeolems in the field of Thermal gineering, Design engineering, Manufacty ring engineering and Mechatronics.
PSO2 Competence in Computational Tools : S dent will be able to apply the knowledge of mechanical engineering soFware tools for solving gineering problems for developing products & Processes related to mechanical & alligned engineenng feilds.
Program Educatior 3 Objctives (PEOs):
PEO 1 Core Comp in Mechanical Engineering: Employable in core mechanical industries, multidisciplinary sectess like government organizations, software industries, practice entrepreneurship and pursue higher education,
——
PEO2 Innovation and Research: Able to solve camplex mechanical engineering problems through innovation and rese==h.
PEO3 Professionalism and Ethics: Able ta practice professionalism as a team oran individual considering ethics, socia = nd environmental responsibility

HoD, Department of Mechanical Engineering

—

-—
- VRS o i
Assistant Professor & I-ead:
Dept. of Mechanical Engg. *
Smt. Kashibai Navale Co lege
of Engineering, Pune - 41.
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Course Outcome For Second Year Sem-1 Course 2015 Pattern x|

CO No Statement
Department of Mechanical Engineering, Course Name: Engineering Mathematics -I11 (M15P201), A.Y 2019-20
MI15P201.1 Solve higher order linear differential equations and apply to modeling and analyzing mass spring systems.
MI15P201.2 Apply Laplace transform and Fourier transform techniques to solve differential equationsi nvolved in Vibration theory. Heat transfer and related engineering applications
M15P201.3 Apply statistical methods like correlation, regression analysis in analyzing, interpretinge xperimental data .
M15P201.4 Apply probability theory in testing and quality control.
MI15P201.5 Perform Vector differentiation & integration, analyze the vector fields and APPLY to fluidf low problems

M15P201.6

1 heat flow

Solve various partial differential equations such as wave equation, one and two

Department of Mechanical Engineering, Course Name: Bfanufacturing Process -1 (M15P202), A.Y 2019-20

M15P202.1 DIFERENTIATE various Casting process and ANALYZE moulds used for sand casting process

M15P202.2 Identify, Differentiate metal forming process & estimate dimension of die used for open die forging.

MI15P202.3 Understand, differentiate and compare different plastic moulding technique.

MI15P202.4 IDENTIFY various metal joining techniques.

MI15P202.5 Identify various sheet metal process and analyze progressive and drawing dies.

MI5P202.6 Understand the construction of centre lathe, various attachments of the machine and various operations performed using the lathe
Department of Mechanical Engineering, Course Name: Computer Aided Machine Drawing(M15P203), ALY 2019-20

M15P203.1 Understand the importance of CAD in the light of allied technologies such as CAM, CAE, FEA, CFD and PLM

M15P203.2 Draw 2D sketching using parametric technology

MI15P203.3 Draw 3D machine components modeling using parametric feature-based modeling

MI15P203.4 Create 3D blies that rep static or dynamic Mechanical Systems

MI15P203.5 Understand and impliment Geometric Dimensioning and Tolerancing

M15P203.6 Communicate between Design and Manufacturing using 2D drawings
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W il
_epartment of Mechanical Engineering, Course Name: Thermodynamics (M15F JALY 2019-20

MI15P204.1 Understand and apply laws of thermodynamics to various processes and thermodynamic systems
MI5P204.2 Apply the concept of Entropy and determine thermodynamic properties for various ideal gas processes.
MI15P204.3 Estimate performance of various Thermodynamic cycles and availability in each case.
MI15P204.4 Estimate the quality of steam and performance of vapour cycle.
MI5P204.5 Evaluate the performance of steam generators.
MI15P204.6 D Psyct icp using psychrometric chart.
Department of Mechanical Engineering, Course Name: Material Science (M15P205), A.Y 2019-20

M15P205.1 Demonstrate the basic concept and properties of Material.
MI5P205.2 Demonstrate and apply fundamental material/metallurgical theories behind material processing.
MI15P205.3 Evaluate material properties through experimentation and analyze and interpret results.
MI15P205.4 Define and analyze engineering problems related to corrosion and achieving a practical solution.
M15P205.5 Recognize how surfaces of the materials can be strengthened using various surface modification techniques.
M15P205.6 Select proper metal, alloys, nonmetal and powder metallurgical component for specific

Department of Mechanical Engineering, Course Name: Strength of Materials (M15P206), A.Y 2019-20
MI15P206.1 ANALYSE various types of stresses and strain developed on determinate and indeterminate members.
M15P206.2 CONSTRUCT shear force and bending moment diagram for various types of transverse loading and support.
MI15P206.3 EVALUATE bending stress and shear stress distribution in machine elements
MI15P206.4 DETERMINE slope and deflection of beam and EVALUATE strain energy stored due to various types of load. =
MI15P206.5 CALCULATE torsional shear stress developed in shaft and buckling of column.
M15P206.6 APPLY the concept of principal stresses and theories of failure to determine stresses,
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Course Outcome For Second Year Sem-I Course 2015 Patterrn |

CO No Statement
Department of Mechanical Engineering, Course Name: Engineering Mathematics -I11 (M15P201), A.Y 2019-20
MI5P201.1 Solve higher order linear differential equations and apply to modeling and analyzing mass spring systems.
MI15P201.2 Apply Laplace transform and Fourier transform Jues to solve difft ial equationsi nvolved in Vibration theory, Heat transfer and related engineering applications
MI15P201.3 Apply statistical methods like correlation, regressi alysis in analyzing, interpretinge xperimental data .
MI5P201.4 Apply probability theory in testing and quality control.
MI15P201.5 Perform Vector differentiation & integration, analyze the vector fields and APPLY to fluidf low problems
M15P201.6 Solve various partial differential equations such as wave equation, one and two dimensional heat flow equations.
Department of Mechanical Engineering, Course Name: Manufacturing Process -1 (M15P202), A.Y 2019-20
M15P202.1 DIFERENTIATE various Casting process and ANALYZE moulds used for sand casting process
M15P202.2 Identify, Differentiate metal forming process & estimate dimension of die used for open die forging.
MI15P202.3 Understand, differentiate and compare different plastic moulding technique.
Mi15P202.4 IDENTIFY various metal joining techniques.
MI5P202.5 Identify various sheet metal process and analyze progressive and drawing dies.
M15P202.6 Understand the construction of centre lathe, various attachments of the machine and various operations performed using the lathe
Department of Mechanical Engineering, Course Name: Computer Aided Machine Drawing(M15P203), A.Y 2019-20
M15P203.1 Understand the importance of CAD in the light of allied technologies such as CAM, CAE, FEA, CFD and PLM
M15P203.2 Draw 2D sketching using p ric technology
MI15P203.3 Draw 3D machine components modeling using parametric feature-based modeling
MI15P203.4 Create 3D assemblies that represent static or dynamic Mechanical Systems
MI15P203.5 Understand and impliment Geometric Dimensioning and Tolerancing
M15P203.6 Communicate between Design and Manufacturing using 2D drawings
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Jepartment of Mechanical Engineering, Course Name: Audit Course -1 (M IEP.”IF\I\,LY 2019-20

M15P207.1 Generate awareness about number of people dyeing every vear in road accidents, traffic rules and characteristics of aceident.
M15P207.2 Understand the importance of multidisciplinary approach to planning for traffic safety and rehabilitation
MI15P207.3 Gain information and knowledge about people responsible for accidents and their duties
MI15P207.4 Understand 5 P's of road safety education
Course Qutcome For SE Year Sem-II Course 2015 Pattern
Department of Mechanical Engineering, Course Name: Fluid Mechanics (M15P208), A.Y 2019-20
MI15P208.1 DETERMINE various properties of fluid
M15P208.2 APPLY the laws of fluid statics and concepts of buoyancy
MI15P208.3 IDENTIFY types of fluid flow and terms associated in fluid kinematics
M15P208.4 UNDERSTAND and APPLY principles of fluid d ics to laminar flow
MI15P208.5 ESTIMATE friction and minor losses in internal flows and UNDERSTAND the concept of boundary layer formation over an external surface
M15P208.6 CONSTRUCT math ical correlation idering di ionless parameters, also ABLE to predict the performance of prototype using model laws
Department of Mechanical Engineering, Course Name: Soft Skills (M15P209), A.Y 2019-20
M15P209.1 Understand about SWOT analysis & identify their Strenghts, Weakness,Opportunity & Threats
MI15P205.2 understand the differnce between listening & Hearing
MI15P209.3 Improve presentation &speaking skills
MI15P209.4 write their resume
M15P209.5 Apply businees etiquette for right attitudinal behavioural change
MI15P209.6 Communicate effectively in a group with help of social media
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L. artment of Mechanical Engineering, Course Name= Theory of Machines -1 (M1, 0), A.Y 2019-20

M15P210.1 IDENTIFY mechanisms in real life applications.
MI15P210.2 PERFORM kinematic analysis of simple mechanisms,
MI15P210.3 PERFORM static and dynamic force analysis of slider crank mechanism.
M15P210.4 DETERMINE moment of inertia of rigid bodies experimentally
MI15P210.5 ANALYZE velocity and acceleration of mechanisms by vector and graphical methods
Department of Mechanical Engineering, Course Name: Engineering Metallurgy (M15P211), A.Y 2019-20

MI15P211.1 UNDERSTAND the basic concept of Engineering Metallurgy and construct Equilibrium diagrams.
M15P211.2 PREPARE the specimen for Metallography and analyze microstructures for ferrous and nonferrous metals for Industmal applications.
MI15P211.3 COMPARE various types of steels and alloys for its applications.
MI15P211.4 IDENTIFY the suitable heat treatment methods for different types of steels.
MI15P211.5 DIFFERENTIATE various specific grades of steels and modemn materials for engineering practices.
MI15P211.6 CLASSIFY the various Nonferrous metals and their alloys for industrial applications.

Department of Mechanical Engineering, Course Name: £pplied Thermodynamies (M15P212), A.Y 2019-20
M15P212.1 Classify various types of Engines, Compare Air standard, Fuel Air and Actual cycles and identify various losses in r=al cycles.
M15P212.2 Understand fundametales of petrol engine including Theory of Carburetion, Stages of Combustion in S. I. Engines and Theory of Detonation, and factors affecting detonation
MI15P212.3 Understand fundametales of petrol engine including Fuel Supply system, Types of Injectors and Injection Pumps, Comparison of SI and CI Combustion and Knocking and Factors affecting, Criteria for good combustion chamber and types
MI5P212.4 Investigate performance parameters of 1. C. Engines
Mi15P212.5 Describe construction and working of various I. C. Engine systems also various harmful gases emitted from exhaust =id different devices to contral pollution and emission norms for pollution control
MI15P212.6

Describe construction, working of various types of reciprocating and rotary compressors with performance calculatiozs of positive displacement compressors
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i,
Departn.. . of Mechanical Engineering, Course Name: Electrical & Electronics Engineeri/ T15P213), A.Y 2019-20

MI15P213.1 Explain the operation of DC motor ,its speed control methods and braking
M15P213.2 Describe the operation of Induction Motor and its speed control methods.
MI15P213.3 Select sutaible special purpose motor and its industrial applications.
MI15P213.4 Compare between microprocessor and microcontroller & apply programming concept.
M15P213.5 Understand Interfacing of Peripheral output devices
MI15P213.6 Devlop interfacing of different types of sensors and other hardware devices with Atmega328p based Arduino board.
Department of Mechanical Engineering, Course Name: Machine Shop -1 (M15P214), A.Y 2019-20
MI15P214.1 {Manufacture spur gear on milling machine using indexing head
MI15P214.2 Perform surface grinding using table grinder
M15P214.3 Prepare sheet metal component involving metal forming operations
MI5P214.4 Produce component using injection type plastic moulding machine
Course Outcome For TE Sem-I Course 2015 Pattern
Department of Mechanical Engineering, Course Name: Design of Machine Elements -1 (M15P301), A.Y 2019-20
MI15P301.1 Design the cotter joints, knuckle joints, levers and component subjected to eccentric loading.
MIi15P301.2 Design shafis,keys and couplings under static load conditions
M15P301.3 Analyze different stresses in power screws and apply those in the procedure to design screw jack
M15P301.4 Evaluate di ions of machi p under fluctuating load condition
M15P301.5 Evaluate and interpret the stress developed in welded and threaded joints
MI15P301.6 Apply the design and development procedure for different types of springs
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F i
vepartment of Mechanical Engineering, Course Neme: Heat Transfer (M15P30 Y 2019-20

MI15P302.1

Analyze the various modes of heat transfer and implement the basic heat conduction equations for steady one dimens-oral thermal system.
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MI15P302.2

Apply general heat conduction equation to thermal systems with intemal heat generation & evaluate heat transfer through extended surfaces

MI15P302.3

Validate lumped system analysis for transient heat conduction and identify insulating materials

MI5SP302.4 Analyze the heat transfer rate in natural and forced convection and evaluate throngh experimental investigation
MI15P302.5 Estimating heat fer by radiation between objects with different geometries
MI15P302.6 Analyze the heat transfer equipments and estimate their performance
Department of Mechanical Engineering, Course Name: Theory of Machines -1I (M15P303), A.Y 2019-20
M15P303.1 Understand fundamental of gear which will be the prerequisite for gear design.
MI15P303.2 Perform force analysis of Spur, Helical , Bevel , worm & Worm Gear
M15P303.3 Analyze speed & torque in epi-cyclic gear train which will help in gear design
MI15P303.4 Design cam profile with particular follower motion & und d cam jump ph , ad cam curves
MI15P303.5 Synthesize a four bar mechanism with analytical & graphical methods
MI15P303.6 Analyze the gyroscopic couple or its effect for stabilization of ship, aeroplane, Four wheeler vehicle & they will alss cioose appropriate drive for given application.




s Y
—-epartment of Mechanical Engineering, Course Name: Turbo Machines (M15P] _‘,—1.\' 2019-20

MI5P304.1 Know the basic principles, governing equations and applications of turbo Machines
MI15P304.2 Understand construction and working principle of Turbo Machines.

MI15P304.3 Design and eval different ters for Turbo Machines.

MI15P304.4 Analyse different Turbo Machines.

MI5P304.5 Predict performance of different Turbo Machines applying model analysis.
M15P304.6 Evaluate the performance characteristics of Turbo Machines.
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epartment of Mechanical Engineering, Course Name: Turbo Machines (MISB:/“\.,A.Y 2019-20
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M15P304.1 Know the basic principles, governing equations and applications of turbo Machines
M15P304.2 Understand construction and working principle of Turbo Machines.

MI15P304.3 Design and evaluate different par for Turbo Machi

MI15P304.4 Analyse different Turbo Machines.

MI15P304.5 Predict performance of different Turbo Machines applying model analysis.
M15P304.6 Evaluate the performance characteristics of Turbo Machines.
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Dep.  ient of Mechanical Engineering, Course Name: Metrology & Quality Controls’

3P305), A.Y 2019-20

M15P305.1 Select the appropriate measuring instruments (standards), design guages and calibrate measuring instruments.

MI15P305.2 Ind i the ional methods of measurements and estimate the different parameters of gear and threads.

MI15P305.3 Understand the advanced methods of measurements such as CMM, Machine Vision System, Interferometer and Laser Metrology.
MI15P305.4 Associate quality control tools (Techniques) for industrial applications.

MI15P305.5 Apply the appropriate statistical tools to investigate and predect the quality of product/process.

MI15P305.6 Describe the different techniques in total quality management systems.

Assistant Professor & H
Dept. of Mechanical En
Smt. Kashibai Navale Col

of Engineering, Pune - %.L.
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P
—«<partment of Mechanical Engineering, Course Name: Skill Development (M15! ALY 2019-20

MI5P306.1 Assemble the different compenents such as tail stock, IC engine which are required for shop floor working

M15P306.2 Acquire the knowledge of tool and tackles used in machine assembly shop

MI15P306.3 use the Therotical knowledge in practical work

Department of Mechanical Engineering, Course Name: NMAO (M15P307), A.Y 2019-20

MI15P307.1 Implement appropriate numerical methods and solver to evaluate roots of equation. Measure the numerical errors.

MI15P307.2 Apply direct and approximate methods to solve linear algebric equations and formulation of algorithms and programs.

MI5P307.3 Build solutions for real life problem using optimization techniques.

MI5P307.4 Choose and validate appropriate methods to solve initial and boundary value problems in Ordinary Differential Equetions and Partial Differential Equatons.

M15P307.5 Apply and validate various techniques for regression analysis and curve fitting.

MI15P307.6 Analyze different numerical integration methods,

Course Outcome For TE Year Szm-II Course 2015 Pattern

CO No |Statement

ﬁ’%g’_}'
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Dep..  .ent of Mechanical Engineering, Course Name: D=ign of Machine Elements -I'f‘\-SPJ{!B). AJY 2019-20

-

MI15P308.1 Design Spur, Helical, Bevel and Worm gears and apply it for industrial applications
MI15P308.2 Analyze Rolling contact bearing and its selection from manufacturer’s Catalogue
MI15P308.3 Select belt, rope and chain drive from manufacturer's Catalogue
MI15P308.4 Analyze and select sliding contact bearing for industrial applications

Department of Mechanical Engineering, Course Name: R=fiigeration & Air Conditioning (M15P309), A.Y 2019-20
M15P309.1 Know the applications of refrigeration and air conditioning systems and present the properties, applications and ervi> | issues of different refrigerants.
M15P309.2 Obtain cooling capacity and coefficient of performance by conducting test on vapour compression refrigeration and =apour absorption refrigeration systems.
M15P309.3 Analyze the refrigeration cycles and methods for improving performance of refrigeration systems.
MI15P309.4 Understand basic air conditioning processes on psychrometric chart and calculate cooling load for various comfort end industrial air conditioning applications.
MI15P309.5 Choose different components of refrigeration and air conditioning systems as per their operating principles and the e=jui
MI15P309.6 Select air distribution and air handling systems as per requirement.

Department of Mechanical Engineering, CourseMame: Mechatronics (M15P310), A.Y 2019-20

MI5SP310.1 Understand principle of sensors, its characteristics and applications in mechatronic system
MI15P310.2 Identify key elements of mechatronics system and represention in terms of block diagram
MI5P310.3 Sensors and Actuators interfacing with DAQ using appropriate microcontroller
MI5P310.4 Develop PLC ladder programming for various control system application.
M15P310.5 System modelling & stability analysis in frequency domain for control system application
M15P310.6 Implementation of PID control on real time systems
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L tment of Mechanical Engineering, Course Name: Manufacturing Process -1 r"/.\;'.!l 1), A.Y 2019-20

MI15P311.1 Apply the knowledge of various manufacturing Processes
MI15P311.2 Identify various process parameter and their effect on processes
MI15FP311.3 Figure out application of Modern Machining
MI5P311.4 Aapply the knowledge of different advanced machining processes
MI15P311.5 Get familiarize with control systems, Manual part programming (plain milling and turning), Subroutine, Canned cyzle
MI15P311.6 Get the knowledge of Jigs and Fixtures for variety of operations.

Department of Mechanical Engineering, Course Name: Machine Shop- 1 (M15P312), A.Y 2019-20
MI15P312.1 Understand and impl, t process planning sheet of job
MI15P312.2 Draft jog and fixture drawing maually
MI5SP312.3 Excute various opertions on lathe machine to develop proposed mechanical component

Department of Mechanical Engineering, Cour=e Name: Seminar (M15P313), A.Y 2019-20

MI15P313.1 Establish motivation for any topic of interest and develop a thought process for technical presentation
MI15P313.2 Organize a detailed li survey and build a document with respect to technical publications.
MI15P313.3 Analysis and comprehension of proof-of-concept and related data.
M15P313.4 Effective presentation and improve soft skills.
M15P313.5 Make use of new and recent technology (e.g. Latex) for creating technical reports
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-partment of Mechanical Engineering, Course Mzme: Audit Course -IT [MISP"/—\}&.Y 2019-20

M15P314.1 Appreciate the concept of Entrepreneurship
MI5P314.2 Identify Entrepreneurship opportunity .
MI15P314.3 Develop winning business plans.
Course Outcome For BE Sem-1 Course 2015 Pattern
Department of Mechanical Engineering, Course Name: Hydraulics & Pneumatics (M15P401), A.Y 2019-20
CO No Statement
MI15P401.1 Understand working pri;'nciple of components used in hydraulic & pneumatic systems
M15P401.2 Identify various applications of hydraulic & pneumatic systems
MI15P401.3 Selection of appropriate components required for hydraulic and pneumatic systems
M15P401.4 Analyse hydraulic and pneumatic systems for industrial/mobile applications
MI15P401.5 Design a system according to the requirements
M15P401.6 Develop and apply knowledge to various applications
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D¢, .ment of Mechanical Engineering, Course Name: CAD / CAM Automation ('l\ri."’d}n. AY 2019-20

MI15P402.1

Associate and apply homogeneous transformation matrices for geometrical transformations mapping of 2D CAD entties.

MI15P402.2

Estimate analytical and synthetic curve profiles and associate various types of surfaces and solid modeling approaches for part modeling.

MI5P402.3 Simulate the structural analysis of simple hanical el like bars, beams, trusses, etc. using Finite Element Amalysis software like ANSYS and comment on their safety.
MI15P402.4 Program CNC code for Turning / Milling operations and simulate tool path using CAM software.
MI15P402.5 Differentiate various additive rapid facturing techniques for engineering applications.
M15P402.6 Differentiate roles and components of various industrial automation strategies.
Department of Mechanical Engineering, Course Name: Dynamics of Machinery (M15P403), A.Y 2019-20
MI15P403.1 Understand different methods to determine natural frequency for single DOF undamped & damped free vibratory systems.
MI15P403.2 Analyze response of forced vibrations due to harmonic excitation, base excitation and excitation due to unbal d forces.
MI15P403.3 Evaluate natural frequencies, mode shapes for 2 DOF undamped free longitudinal and torsional vibratory systems.
MI15P403.4 Apply balancing technique for static and dynamic balancing of multi cylinder inline and radial engines.
MI15P403.5 Understand uses of vibration measuring instruments for industrial / real life applications along with suitable method Sor vibration control,
MI15P403.6 Analyze noise measurement & noise reduction techniques for industry and day today life problems.
Department of Mechanical Engineering, Course Name: E'ective -1 Finite Element (M15P 4044), A.Y 2019-20
MI15P404A.1 Understand basic fund, tals of finite el model using different approaches.
MI15P404A.2  |Apply FEA technique to solve problems on bar, beams and truss for calculating displ and
M15P404A.3 | Evaluate stresses and displacements of 2D problems by using FEA.
M15P404A.4  |Implement the concept of isoparametric El Co-ordinate Mapping & Numerical Integration in FEA.
MI5P404A.5  |Formulate the Finite Element model and Implement it to solve one di ional heat fer probl

MI15P404A.6

Apply lumped and mass system methods and i

igate dynamic behavior for bar, truss and beam element.
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Departmen Aechanical Engineering, Course Name: Elective -1 Computational Fluid Dyna '/—\.‘(MISP 404B), A.Y 2019-20

MI15P404B.1 Students should be able to model fluid / heat transfer problems and apply fundamental conservation principles
MI15P404B.2  |Students should be able to do discretize the governing equations by Finite Difference Method and Finite volume Nethod.
MI15P404B.3  |Students should be able to develop programming skills by in-house code development for conduction, convection ~rd fluid dynamics problems.
MI15P404B.4  |Students should be able to solve basic convection and diffusion equations and understands the role in fluid flow andheat transfer.
MI5P404B.5 | To prepare the students for research leading to higher studies.
MI5P404B.6  [To prepare the students for career in CAE industry using software tools.
Department of Mechanical Engineering, Course Name: Elective -1 Heating Ventilation & Air Conditioning (M15P 404C), A.Y 2019-20
MI15P404C.1 Evaluate the performance parameters of trans-critical & ejector refrigeration systems
M15P404C.2  |Estimate thermal performance of compressor, evaporator, condenser and cooling tower.
M15P404C.3  |Analyze refrigerant piping design, capacity & safety controls and balancing of vapour compressor system.
MI15P404C.4  |Estimate heat transmission through building walls using CLTD and decrement factor &time lag methods with energs~efficient and cost-effective measures for building envelope,
MI15P404C.5 Recognise working of types of desiccant. evaporative, thermal storage, radiant cooling, clean room and heat purip &—conditioning systems.
MI15P404C.6  |Evaluate working of types of desiccant, evaporative, thermal storage, radiant cooling, clean room and heat pump air—onditioning systems.

Department of Mechanical Engineering, Course Name: Electi= -T Automobile Engineering (M15P 405A), A.Y 2019-20

MISP405A.1

Understanding the automobile vehicle and it's layout. Demonstrate Automobile Transmission system like clutch, ge=rbox, etc

MI5P4054.2 | Demonstrate Automobile control system like Axle, steering, suspension, wheels and tyres with it's construction and =orking.

MISP405A.3  |Demc system like Suspension and Brakes with its Contruction and working principle

M15P405A.4  |Demonstrate of vehicle performance and safety of vehicle based on various road conditions

MI15P405A.5  |Demonstrate electrical system like lighting. starting charging with its Contruction and working principle. also demor=rate Automobile maintenance
MI15P405A.6

Demonstrate the Automobile system like Electrical and hybrid vehicles with their construction and working. Enviroament importance to use this vehicles and future scope.
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Departr. . of Mechanical Engineering, Course Name: Elect-ve -1I Operational Rmarch;/ﬁ\}l’ 405B), A.Y 2019-20

MI15P405B.1

Apply the knowledge of LPP and decision theory to solve the problems related to top level management.

MI15P405B.2

Optimize the available resources with the help of transportation and assignment models.

M15P405B.3

Select the optimal strategies in conflicting situations and solve simple problems of replacement.

MI15P405B.4  |Solve, analyze and optimize the simple problems of CPM and PERT by using project management techniques.
MI15P405B.5 Improve the decision making and also critical thinking related to seq ing as well as q g model
MI15P405B.6  |Optimize multi stage decision making envi

Department of Mechanical Engineering, Course Name: ElectivedI Energy Audit & Management (M15P 405A), A.Y 2019-20
MI15P405C.1  |Identify the demand supply gap of energy in Indian scenario
MI15P405C.2 Carry out energy audit of an industry/Organization.
M15P405C.3  |Draw the energy flow diagram of an industry and identify the energy wasted or a waste stream.
MISP405C.4 Select appropriate energy conservation method to reduce the wastage of energy.
MI15P405C.5  |Evaluate the techno economic feasibility of the energy conservation technique adopted.
MI15P405C.6  |Select appropriate cc ion technig; itable for organization

Department of Mechanical Engineering, Cours= Name: Project -I (M15P 406), A.Y 2019-20

MI15P406.1 Students will be able to find out the gap between existing mechanical systems and develop new creative new mecharical system.
MI15P406.2 Students will be able to learn about the literature review.
M15P406.3 Students will be able to get the experience to handle various tools, tackles and machines.

iy e

Assistant Professor & H

169/ 271



Course Outcome For BE Year Sem-1I Course 2015 Pattern /—\

Department of Mechanical Engineering, Course Name: Energy Enginecring /Power Plant Engineering (M15P 407), A.Y 2019-20

M15P407.1 Describe present Energy generation scenario and Analyze the improved Rankine cycle with reheat and regenraticn. Cogeneration cycle .
MI5SP407.2 Analyze the steam condensers, recognize the an environmental impacts of thermal power plant and method to cortrol the same
MI5P407.3 Interpret the hydrograph and Analyze the flow duration curve
MI15P407.4 Analyze Diesel Engine power plant & Gas turbine power cycle.
MI15P407.5 Explain the fundamentals of non-conventional power plants
MI15P407.6 Select power generation Equipment & determine depreciation cost.
Department of Mechanical Engineering, Courss Name: Mechanical System Design (M15P 408), A.Y 2019-20
M15P408.1 Design and model machine tool gear boxes for stated specifications
MI15P408.2 Apply the statistical considerations in design to analyze the defects and failure modes in industrial products.
MI15P408.3 Design Belt Conveyor System for Material Handling applications
MI15P408.4 Design and model cylinders and pressure vessels for engineering applications
MI5P408.5 Design L.C. engine components for stated specifications
MI15P408.6 Apply appropriate opti design principles to mech I components.
Department of Mechanical Engineering, Course Name; Elective -IIT Tribology (M15P 409A), A.Y 2019-20
MISP409A.1  |Know the significance of role of tribology in Industry.
M15P409A.2  |know the the basic concepts of friction and wear mechanism and their measurement along with lubrication methods.
MISP409A.3  |Analyze the performance Hydrodynamic Bearings analytically.
MI15P409A.4 | Analyze the performance Hydrostatic Bearings analytically.
MISP409A.5  |Know the mechanism of Elastohydrodynami bearing and get the knowledge of advanced lubrication metheds.
MI5P409A.6 | Apply the principles surface engi ing in different applications of tribology.
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o
Depart: of Mechanical Engineering, Course Name: Elective -111 Industrial Engineerin’ }5? 409B), A.Y 2019-20

MI15P409B.1

Apply the Industrial Engineering concept in the industrial environment.

MI5P409B.2  [Manage and implement different concepts involved in methods study and und; ding of work content in different situations
MI15P409B.3 Undertake small case study based project works regarding work measurement and time study.
MI5P409B.4 P!al:mjng and_ controlling of production system and use of modem forecasting and mangement techniques for different types of industries Apply inventory models and techniques to create and recommend appropriate stocking solutions in rzrous
business settings.
MI15P409B.5  |Develop capability in integrating knowledge of design along with other aspects of value addition in the conceptualization and manufacturing stage of various products.
M15P409B.6  |ldentify various cost accounting and financial management practices widely applied in industries.
Department of Mechanical Engineering, Course Name: Elective -ITI Robotics (M15P 409C), A.Y 2019-20
Mi15P409C.1  (Identify different type of robot configuration and design gripper
M15P409C.2  |select necessary Sensors, Drives and Control systems for Robot
MI15P409C.3  |Calculate forward and inverse kinematics and velocity in robotic systems by rep ing DH par.
MI5P409C.4  |Plan trajectory for desired motion using trajectory planning tools for rabot
M15P409C.5  |Understand machine vision and select appropriate robot programming for given application
MI15P409C.6  (Understand Armificial intelligence, IoT, machine leamning, and select simulation for robot configuration
Department of Mechanical Engineering, Course Name: Elective -1V Advanced Manufacturing Processes (M15P 410A), A.Y 2019-20
MI5SP410A.1 Classify and analyze special forming processes
MISP410A.2  |Analyze and identify applicability of advanced joining processes
MI5P410A.3  |Understand and analyze the basic mechanisms of hybrid non-conventional machining techniques
M15P410A.4  |Select appropriate micro and nano fabrication techniques for engineering applications.
MI15P410A.5  |apply various additive facturing technology for product develor in industrial applications
MI15P410A.6  [Compare various material characterization techniques used to analyze effects of chemical composition, crystal structure, topography etc. of specimens.
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P
Departmer Mechanical Engineering, Course Name: Elective -V Product Design & Develr it (MI15P 4104), A.Y 2019-20

MI5P410B.1  |On completion of the course, Students will be able to understand essential factors for product design.
MI5P410B.2  |On completion of the course, Students will be able to design product as per needs and satisfaction
MI15P410B.3 On completion of the course, Students will be able to understand Processes and concepts during product develog On pletion of the course,
MI15P410B.4  |On completion of the course, Students will be able to understand methods and processes of Forward and Reverse engineering
MI15P410B.5  [On completion of the course, students will be able to carry various design processes as DFA, DFMEA, design for safety
MI15P410B.6  |On completion of the course, students will be able to understand the product life cycle and product data management
Department of Mechanical Engineering, Course Name: Project -II (M15P 411), A.Y 2019-20
Mi5P411.1 Design and develop facturing set up /simulate various mechanical sy using various manufacturing processes / softwares
MI15P411.2 Evaluate the solution to a problem defined on the basis of research gap
M15P411.3 Formulate a dissertation report
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Sinhgad Technical Educztion Society
Smti. Kashibai Navale College of Engineering, Pune

Department of Enfineering Sciences

Criteria 2.6.1
List of CO of All Course for A.Y.: 2019-20

| ENGINEERING MATHEMATICS I

CODE__ [107001 -

CODE
107001.1 Mean value theorems and its generalizations leading to taylors and maclaurians series useful in the analysis of engineering problems.
107001.2 The fourier series representation and harmonic analysis for design and analysis of periodic continuous and discrete systems.
107001.3 To deal with derivative of functions of several variables that are essential in various branches of engineering.
107001.4 To apply the concept of jacebian to find partial derivative of implicit function and functional dependence. use of partial derivatives in estimating errors and
i approximations and finding extreme values of function.
107001.5 The essential tool of matrices and ;linear algebra ina a comprehensive manner for analysis of system of linear equations.
107001.6 Finding linear and orthogonal transformations eigen values and eigen vectors applicable to engineering problems.

CODE

_ENGINEERING PHYSICS

107002.1 Develop understanding of interference, diffraction and polarization; connect it to few engineering applications.
107002.2 Learn basics of lasers and optical fibers and their use in some applicatians,

107002.3 Understand concepts and principles in quantum mechanics. Relate them to some applications.

107002.4 Understand theory of semiconductors and their applications in some semiconductor devices.

107002.5 Summarize basics of magnetism and superconductivity. Explore few of their technological applications.
107002.6

Comprehend use of concepts of physics for Non Destructive Testing. Learn some properties of nanomaterials and their application.

=) <2
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hgl%ad okDegartment
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Smt. Kashibai Navale College
of Engineering, Vadgaon, Pune - #1.
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SYSTEMS OF MECHANICAL ENGINEERING
102003 i -

102003.1 Describe and compare the conversion of energy from renewable and non-renewable energy sources
102003.2 Explain basic laws of thermodynamics, heat transfer and their applications.
102003.3 List down the types of road vehicles and their specifications
102003.4 [lustrate various basic parts and transmission system of a road vehicle
102003.5 Discuss several manufacturing processes and identify the suitable process
Explain various types of mechanism and its application

102003.6

Differentiate between electrical and magnetic circuits and derive mathematical relation for self and mutual inductance along

MEER with coupling effect.
103004.2 Calculate series, parallel and composite capacitor as well as characteristics parameters of alternating quantity and phasor arithmetic
103004.3 Derive expression for impedance, current, power in series and parallel R_C circuit with AC supply along with phasor diagram.
Relate phase and line electrical quantities in polyphase networks, demonstrate the operation of single phase transformer and
103004.4 g 5 5 : An
caleulate efficiency and regulation at different loading conditions
103004.5 Apply and analyze the resistive circuits using star-delta conversion KVL. KCL and different network theorems under DC supply.
103004.6

Evaluate work, power, and energy relations and suggest various batzeries for different applications, concept of charging and discharging and depth of charge.

é,qfi&

Engineering SCi

Head of Depai ment
ence Department
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PROGRAMMING AND PROBLEM SOLVING
110005 = = : =

Cowith Statements
110005.1 Inculcate and apply various sk_ills in problem solving and learn program dzsign tools.
110005.2 Choose most appropriate programming constructs and features to solve ths problems in diversified domains using python
110005.3 Exhibit the Modular programming skills for the problems which require the logical constructs of python language.
110005.4 Know library functions and develop programs dealing with Strings
110005.5 Learn Object oriented Programming concepts and implement the same developing python programs
110005.6 Study data storage and demonstrate the same using File handling using ovthon programs

111006.4

111006.1 Familiar with safety norms to prevent any mishap in workshop.

111006.2 Able to handle appropriate hand tool, cutting tool and machine tools to manufacture a job.

111006.3 Able to understand the construction, working and functions of machine tools and their parts.
Able to know simple operations (Turning and Facing) on a centre lathe.

NVIRONMENTAL SCIENCEI (AUDIT COURCET)
101007 o2 B : _
Co with Statements

To explain the concepts and strategies related to sustainable development and various components of environment.

101007.1

101007.2 To examine biotic and abiotic factors within an ecosystem, to identify food chains, webs, as well as energy flow and relationships.
101007.3 To identify and analyze various conservation methods and their effectivensss in relation to renewable and nonrenewable natural resources.
101007.4 To gain an understanding of the value of biodiversity and current efforts to conserve biodiversity on national and local scale.

~\& ,
Headlof =+ ment
Engineenng Scisnce Departmen
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ENGINEERING MATHEMATICS I

The effective mathematical tools for solutions of first order differential exquations that model physical processes such as Newton’s law of cooling, electrical

TO7008.1 circuit, rectilinear motion, mass spring systems, heat transfer etc.

107008.2 The effective mathematical tools for solutions of first order differential exuations that model physical processes such as Newton’s law of cooling, electrical
E circuit, rectilinear motion, mass spring systems, heat transfer etc.

1070083 Advanced integration techniques such as Reduction formulae, Beta fun=Eons, Gamma ﬁmctioné, Differentiation under integral sign and Error functions needed
| in evaluating multiple integrals and their applications.

107008.4 Trace the curve for a given equation and measure arc length of various ceves.

107008.5 The concepts of solid geometry using equations of sphere, cone and cyErder in a comprehensive manner.

107008.6

_ |[ENGINEERING CHEMISTRY . = el i :

Evaluation of multiple integrals and its application to find area boundeé =y curves, volume bounded by surfaces, Centre of gravity and Moment of inertia.

1107009

107009.1 Apply the different methodologies for analysis of water and techniques inwolved in softening of water as commaodity.
107009.2 Select appropriate electro-technique and method of material analysis.

107009.3 Demonstrate the knowledge of advanced engineering materials for varice engineering applications

107009.4 Analyze fuel and suggest use of alternative fuels.

107009.5 Identify chemical compounds based on their structure.

107009.6 Explain causes of corrosion and methods for minimizing corrosion.

fca\
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BASIC ELECTRONICS ENGINEERING e
104010 s e

Differentiate between electrical and magnetic circuits and derive mathematical relation for self and mutual inductance along

104010.1 with coupling effect.
104010.2 Calculate series, parallel and composite capacitor as well as characteristics parameters of alternating quantity and phasor arithmetic
104010.3 Derive expression for impedance, current, power in series and parallel RLC circuit with AC supply along with phasor diagram.
Relate phase and line electrical quantities in polyphase networks, demorstrate the operation of single phase transformer and
104010.4 . ; : i e
calculate efficiency and regulation at different loading conditions
104010.5 Apply and analyze the resistive circuits using star-delta conversion KVL, KCL and different network theorems under DC supply.
104010.6 Evaluate work, power, and energy relations and suggest various batteries for different applications, concept of charging and discharging and depth of charge.
_SUBJECT ' |ENGINEERING MECHANICS
'BJECT'CODE__ [101011
CODE i
101011.1 Determine resultant of various force systems.
101011.2 Determine centroid, moment of inertia and solve problems related to friction.
101011.3 Determine reactions of beams, calculate forces in cables using principles of equilibrium.
101011.4 Solve trusses, frames for finding member forces and apply principles of =quilibrium to forces in space.
101011.5 Calculate position, velocity and acceleration of particle using principles =f kinematics.
101011.6

Calculate position, velocity and acceleration of particle using principles >f kinetics and Work, Power, Energy.

£E2(

(___,--'-"_ -

Head of Department
Engineering Science Department
Smt. Kashibai Navale Coliege
of Engineering, Vadgaon, Pune - 41.
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.-h'
JBJEC ENGINEERING GRAPHICS
UBJECT CC 0201250 =

CODE
102012.1 Draw the fundamental engineering objects using basic rules and able to construct the simple geometries.
102012.2 Construct the various engineering curves using the drawing instrument
102012.3 Apply the concept of orthographic projection of an object to draw several 2D views and its sectional views for visualizing the physical state of the object.
102012.4 Apply the visualization skill to draw a simple isometric projection from given orthographic views precisely using drawing equipment.
102012.5 Draw the development of lateral surfaces for cut section of geometrical solids.
102012.6 Draw fully-dimensioned 2D,3D drawings using computer aided drafting tools.

EE =SB _[PROJECT BASED LEARNING s i S dE
| SUBJECTCODE _ [110013 T S SR =

CODE 1
110013.1 Project based learning will increase their capacity and learning through shared cognition
110013.2 Students able to draw on lessons from several disciplines and appy them in practical way
1100133 Learning by doing approach in PBL will promote long-term retention of material and replicable skill, as well as improve teachers' and students' attitudes

5 towards
|ENVIRONMENTAL SCIENCE II (AUDIT COURCE 2)
{101014 :

101014.1 To provide a comprehensive overview of environmental pollution and the science and technology associated with the monitoring and control
101014.2 To understand the evolution of environmental policies and laws.
101014.3 To explain the concepts behind the interrelations between environment and the development.
101014.4 To examine a range of environmental issues in the field, and relate these to scientific theory.

Q{Bc.z&

Head Depanment
Engineering Science Depariment
- Smt. Kashibai Navale Coilege
of Engineering, Vadgaon, Pune - 41.
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CODE

HYSICAL EDUCATION

107015.1

Ce with Slatemcms

Concept of Physical Education, its Definition and Scope

107015.2

Fitness Assessment

Head 0 DEEET‘“E“‘

Engineering Science Department
Smt. Kashibai Navale

College

of Engineering, Vadgaon, Pune -

179/ 271




.

Sinhgad Technical Educasion Society'é

Smt. Kashibai Navale College Of Enginee-ing,Vadgoan(Bk),Pune-41

Department of Computer Engineering
Academic Year 2018-19

Program Outcomes

PO1

Engineering knowledge

Apply the knowledge of mathematic, science, engineering fundamentals, and an engineering
specialization to the solution of comp _ex engineering problems.

PO2

Problem analysis

Identify, formulate, review research literature, and analyze complex engineering problems reaching
substantiated conclusions using first principles of mathematics, natural sciences, and engineering

PO3

Design /Development of
Solutions

Design solutions for complex engineeting problems and design system components or processes that
meet the specified needs with appropriate consideration for the public health and safety, and the cultural,

PO4

Conduct Investigations of
Complex Problems

Use research-based knowledge and research methods including design of experiments, analysis and
interpretation of data, and synthesis cf the information to provide valid conclusions.

PO5

Modern Tool Usage

Create, select, and apply appropriate -echniques, resources, and modern engineering and IT tools
including prediction and modeling to complex engineering activities with an understanding of the

PO6

The Engineer and Society

Apply reasoning informed by the conzextual knowledge to assess societal, health, safety, legal and
cultural issues and the consequent responsibilities relevant to the professional engineering practice.

Environment and

Understand the impact of the professional engineering solutions in societal and environmental contexts,

PO7
Sustainability and demonstrate the knowledge of, and need for sustainable development.
PO8  |Ethics Apply ethical principles and commit o professional ethics and responsibilities and norms of the
engineering practice.
PO9 |Individual and Team Work Func_ttoln fs:ff.ectlvely a's an individual, and as a member or leader in diverse teams, and in
multidisciplinary settings.
PO10 |Communication Skills Communicate effectively on complex engineering activities with the engineering community and with

society at large, such as, being able to —omprehend and write effective reports and design documantaticn,

-D\monstrate knowledge and understending of Engineering and management principles and apply these

Project Management an
PO Zae
Finance o= s own work, as a member ayg pgd’er In a team, to manage projects and in multidisciplinary
/] 'r::‘ %
PO12 |Life-long Learnmgf l\’f‘-"'-;"—.""‘ | Re e the need for, and have the e (rfzparatlon and ability to engage in independent and life-long
W2\ Puna Lear in the broadest Xt of te gical change.
&) I y SKNCOE, Pune 411041
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Program Specific Outcomes (PSO)

A graduate of the Computer Engineering Program will demonstrate

181/271

PSO1

Professional Skills-The ability to understand, analyse and develop computer programs in the areas related to algorithms, system
software, multimedia, web design, big data analytics, and networking for efficient design of computer-based systems of varying.

PSO2

Problem-Solving Skills- The ability to apply standard practices and strategies in software project development using open-ended
programming environments to deliver a quality product for business success.

PSO3

Successful Career and Entrepreneurship- The ability to employ modern computer languages, Benvironments, and platforms in
creating innovative career paths to be an entrepreneur, and a zest for higher studies.

Program Educational Objectives

PEO1

To prepare globally competent graduates having strong fundamentals and domain knowledge to provide effective solutions for
engineering problems.

PEO2

To prepare the graduates to work as a committed professionals with strong professional ethics and values, sense of responsibilities,
understanding of legal, safety, health, societal, cultural and enviranmental issues.

PEO3

To prepare committed and motivated graduates with research attitude, lifelong learning, investigative approach, and
multidisciplinary thinking.

PEO4

To prepare the graduates with strong managerial and communication skills to work effectively as individual as well as in teams.

Head ™~
Department of Computer Engineering
SKNCOE, Pune 411041




Department of Computer Engineering

Course outcomes for all courses

2015 Pattern

Course Outcome For SE Year Sem-I Course

"CO No.

Statement
C15P201.1 |Design and analyze real world engineering problems by applying set theory, propositional logic and mathematical induction
C15P201.2 |Develop skill in expressing mathematical properties of relation and function
C15P201.3 |Identify number of logical possibilities of events to design professional engineering Solutions
CI5P201.4 |Model and solve computing problem using graph theory
CI5P201.5 [Evaluate tree structure to find out optimal solution to complex real world problems
C15P201.6 |Analyze the properties of binary operations and evaluate the algebraic structure

CO No.

Statement

C15P202.1 |Design and implement Combinational digital circuits using Algebraic simplifications methods.
C15P202.2 |Design and Implement Sequential digital circuits as per the specifications.
C15P202.3 |Construct ASM Chart and demonstrate the digital systems using VHDL
C15P202.4 |Describe different types of Programmable logic devices(PLD’s).
C15P202.5 Understand the working of logic families & Apply the knowledge to select the logic families IC packages as per the design
~ |specifications.
C15P202.6 Diffeiren.ﬁate between Microprocessor and Microcontroll 1 to develop a minimum embedded system for simple real world
application. X\J\Q P
ad

Department of Computer Engineering
SKNCOE, Pune 411041
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Statement
C15P203.1 |Describe and study data structure classification, programming constructs and algorithmic analysis.
C15P203.2 |Demonstrate the use of array as a linear data structure, it's operations and applications.
CI5P203.3 |Discuss dynamic memory allocation using Linked List and performing operations along with its applications.
C15P203.4 |Understand ,Implement and Apply operations performed on stack -ising array and linked representation.
CI5P203.5 |Analyze problems to use variants of queue and solve various queuing problems.
CI5P203.6 Recognize the differences between various searching and sorting zlgorithms and discover efficient algorithms by analyzing

computational efficiency of given searching/sorting algorithms.

CO No.

Stat=ment

C15P204.1 |Understand the structure, function and characteristics of Computer Systems.

C15P204.2 |Acknowledge the design of various functional units and components of digital computers.

CI5P204.3 |Analyze the principles and functions of core architecture , Memory Access techniques and I/O system.
C15P204.4 |Ascertain the foundation of instruction sets and illuminate their imzact on processor design.
C15P204.5 |Identify and compare the various I/O interfacing techniques.

C15P204.6 |Understand basic concepts and perform arithmetic and logical operztions.

\§)
L

artment of Comnputer Engineering
SKNCCE, Pune 411041

183/ 271



Statement
C15P205.1 |Analyse the strengths of classes and objects using object oriented programming
CI15P205.2 |Design and apply the concepts of inheritance and polymorphism OOP principles for effective programming
C15P205.3 |Develop programming application using object oriented programming language C++ by virtual functions
C15P205.4 |Analyse the Templates and Exception Handling used in OOP principles
C15P205.5 |(Design and apply the concepts of Files and Strearns
C15P205.6 |Design and apply the concepts of Standard Template Library (STL)

CO No. Statement
C15P206.1 |Simplify Boolean Expressions using K Map.
C15P206.2 |Design and implement combinational circuits.
C15P206.3 |[Design and implement sequential circuits.
C15P206.4 |Develop simple real-world application using ASM and PLD.
CI5P206.5 |Choose appropriate logic families IC packages as per the given design spzscifications.
C15P206.6 |Explain organization and architecture of computer system
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CO No. Statement
C15P207.1 |To demonstrate a detailed understanding of behaviour of data structures li<e array, linked list, stack, and queue by developing programs.
C15P207.2 |To use appropriate algorithmic strategy for better efficiency
C15P207.3 |To summarize data searching and sorting techniques.
C15P207.4 |To discriminate the usage of various structures in approaching the problem solution.
C15P207.5 |To analyze and use effective and efficient data structures in solving various Computer Engineering domain problems.
C15P207.6 |To design the algorithms to solve the programming problems.

gram

Statement

C15P208.1 |Analyze the strengths of object oriented programming.

CI15P208.2 |Design and apply OOP principles for effective programming.

C15P208.3 |Develop programming application using object oriented programming language C++.

C15P208.4 |Percept the utility and applicability of OOP.

C15P208.5 |To use the object-oriented paradigm in program design.

C15P208.6 |To understand object-oriented concepts such as data abstraction, encapsuletion, inheritance, dynamic binding, and polymorphism.

Hedd

Department of
SKNCOE, Pune 411041
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1S :
CO No. Statement
C19P209.1 |Express effectively through verbal/oral communication and improve listeting skill
C19P209.2 | Write precise briefs or reports technical documents
C19P209.3 |Prepare for group discussion / meeting / interview and presentations
C19P209.4 |Explore goal / target setting self-motivation and practicing creative thinkirg
C19P209.5 Operate effective in multidisciplinary and heterogeneous teams through th= knowledge of team work , Inter-personal relationships, conflict

management and leadership qualities.

Statement

Better understanding of the dynamic behavior of the urban system by goir g beyond the physical appearance and by focusing on representations,

Clop210.1 properties and impact factors

C15P210.2 |Exploration of the city as the most complex human-made organism with a netabolism that can be modeled in terms of stocks and flows
CI5P210.3  (Knowledge about data-informed approaches for the development of the future city, based on crowd sourcing and sensing

CI5P210.4 |Knowledge about the latest research results in for the development and menagement of future cities

C15P210.5 |Understanding how citizens can benefit from data-informed design to deve op smart and responsive cities

o

\©S 3 Pune-41,

\/\
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Course Qutcome For SE Year Sem-II Course

CO No.

Statement
CI5P211.1 |Linear differential equations of higher order applicable to Control systers;, Computer vision and Robotics.
CI5P211.2 |Transform techniques such as Fourier transform, Z-transform and applications to Image processing.
CI5P2113 Statistical methods such as correlation, regression analysis and probabili-y theory to analyze data and to make predictions applicable to machine
~ 7 |intelligence
C15P211.4 |Vector calculus necessary to analyse and design complex electrical and electronic devices as appropriate to Computer engineering
C15P211.5

Complex functions, conformal mappings and contour integration applica=le to Image processing, Digital filters and Computer graphics.

CO No.

Stat=ment

C15P212.1 |Apply mathematics and logic to develop Computer programs for elementary graphic operations
C15P212.2 |Develop scientific and strategic approach to solve complex problems in th> domain of Computer Graphics
C15P212.3 |Develop the competency to understand the concepts related to Computer V'ision and Virtual reality
C15P212.4 |Apply the logic to develop animation and gaming programs

‘2dgaon(Bk)
Funa-41.

ad

SKNCOE, Pune 411041
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Bt 2 Sl

CO No.

Statement

C15P213.1 |Identify the complexity goals of a good hashing technique and evaluation of the hashing technique with respect to a real world
problem.

C15P213.2 [Design and specify nonlinear data structure and implementation cf binary tree along with its operations.

C15P213.3 |Discuss graph ADT. Explore,analyse and apply various graph algorithms.

C15P213.4 |Describe the algorithmic solutions for resource requirements and cptimization using search trees.

C15P213.5 [State and explain indexing methods and multiway search techniques.

C15P213.6 |Describe the importance of secondary storage and indicate the real world usage. Demonstrate file organization techniques and

illustrate the time and space complexities.

CO No. Statement
C15P214.1 |Comprehend/ acquire the knowledge of the programmer's model o advanced processors and its memory organization
C15P214.2 |Understana the functionality and concept of memory managemen: and apply instruction set to develop assembly language programs
C15P214.3 |Relate the system level features to implement multitasking and protection in 386 processor
C15P214.4 |Identity and handle Exceptions and Interrupts for better resource usilization
C15P214.5 |Apply and Identify debugging and testing techniques confined to 30386 DX.
C15P214.6 |Construct different mathematical operations such as trigonometric.floating point and statistical using Co-processor.

Department of C
SKNCOE, Pune 411041

ad
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 Deparimen
" CO No. Statement
C15P215.1 |Analyze the strengths and weaknesses of programming languages for effective and efficient program development.
C15P215.2 |Inculcate the principles underlying the programming languages enabling to learn new programming languages
C15P215.3 |Understand different programming paradigms
C15P2154 |Know the programming paradigms effectively in application development
C15P215.5 |Utilize the concept of inheritance, packages and interface in java
C15P215.6 |Apply the exception handling in script programming for web development

CO No.

Statement
C15P216.1 Define basic terminologies of Computer Graphics, interpret the mathematical foundation of the concepts of computer graphics and apply
" |mathematics to develop Computer programs for elementary graphic operations.
C15P216.2 |Define the concept of windowing and clipping and apply various algorithms to fill and clip polygons.
C15P216.3 |Implement the core concepts of computer graphics, including transformation in two and three dimensions, viewing and projection.
C15P216.4 |Explain the concepts of color models, lighting, shading models and hidden surface elimination.
C15P216.5 |Describe the fundamentals of curves, fractals, animation and gaming.
C15P216.6 |To design the algorithms to solve the programming problems.

Head
Depaffrsw'zenicf Computer Engineerin
KNCOE, Pune 411041 ;
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CO No.

Statement

C15P217.1 |To apply appropriate advanced data structure and efficient algorithms tc approach the problems of various domain.
C15P217.2 |To design the algorithms to solve the programming problems.

C15P217.3 |To use effective and efficient data structures in solving various Computzr Engineering domain problems.
C15P217.4 |To analyze the algorithmic solutions for resource requirements and optimization.

C15P217.5 |To use appropriate modern tools to understand and analyze the functionalities confined to the data structure usage.
C15P217.6 |To understand various algorithmic strategies to approach the problem solution.

CO No.

Statement
C15P218.1 |To apply the assembly language programming to develop small real life embedded application.
C15P218.2 |To understand the architecture of the advanced processor thoroughly to use the resources for programming.
C15P218.3 |To understand the higher processor architectures descended from 80386 architecture.
C15P218.4 |To understand the system level features and processes of advanced proczssor.
C15P218.5 |To acquaint the learner with application instruction set and logic to build assembly language programs.
C15P218.6 |To learn the architecture and programmer’s model of advanced processcr.

Department of C,
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Stazement

CO No.
C15P219.1 Students understanding of philosophy and religion as well as daily life iss2es will be challenged and enhanced.
C15P219.2 Enhances the immune system.
C15P219.3 Intellectual and philosophical understanding of the theory of yoga and besic related Hindu scriptures will be developed.
C15P219.4 Powers of concentration, focus, and awareness will be heightened.

Mok

Department of Computer Engineering
SKNCOE, Pune 411041
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2015 Pattern

Course Qutcome For TE Year Sem-I Course

CO No.

Statement

Understand formal language, translation logic, essentials of translation, alphabets, language representation and apply it to design Finite Automata

ey and its variants.

C15P301.2 Understand basic building blocks of regular expression and apply them to construct regular expression. Understand the pumping Lemma and its use
___|in theoretical computer science.

C15P301.3 Define and identify the properties of context free grammars. Illustrate cifferent forms of grammar and its use in parsing. Learn to simplify the
"~ |erammar.

C15P301.4 |Demonstrate the push down automaton model for the context free language by designing and studying its different applications

CI5P301.5 Understand the representation and Language Acceptability by Turing Machine. Design Turing machine for the different requirements outlined by
—__|theoretical computer science

CI5P301.6 |Acquire awareness about different classes of Problems, classify them and analyse them and study concepts of NP completeness.

CO No.

Statement

SKNCOE, Pune 411041

C15P302.1 |Understand the fundamental concepts of database management as well zs Analyse and Design Database model using E-R Diagram.
C15P302.2 |Study and implement SQL and PI/SQL CURD operations on large volume of structured database
C15P302.3 |Design a good relational database using techniques like Normalization, CODDs Rules to eliminate or reduce redundancy
C15P302.4 |Identify the issues of transaction processing and concurrency control in relational database System. m
L) Pl §
C15P302.5 |Study of different Database Architectures and its real time applications. ,i&m&&
CI5P302.6 [Learn powerful, flexible, scalable and modern database programming techniques such as NOSQL ta Wle;l;ig data. ﬁ _5:’ { ;"0’9,9_ _ \& \l
Y _,.:' YN _’-’(g‘.} i
: < 7 i
d % ' 6207
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Department : Computer Engg. Cours

Name : Software Engineering & Project Manageipén’ti(@lSE?;OS) (310243), AC

CO No. Statement
C15P303.1 |[Understand the fundamentals of software engineering and decide on process models and tools.
C15P303.2 |Apply methods of capturing, specifying, visualizing and analyzing software requirements
C15P303.3 [Analyze ways of design concept at architectural, component &interface level.
C15P303.4 |Discuss various estimation and scheduling techniques and apply them.
C15P303.5 |Know project risk management, software configuration management, maintenance and reengineering.
C15P303.6 [Analyse testing types and tools and create test cases.

Department : Computer Engg. Course Name [Information System & Engineering Economics (C15P304)

CO No.

Statement
C15P304.1 [Understand the importance of various forms of an Information Systems and its application to an organization
C15P304.2 |Learn the role of vendor management and understand ethical, social and privacy issues in IT governance.
C15P304.3 [Study Information System Development and Project Management.
C15P304.4 |Understand engineering economic analysis in decision making for earning and evaluating.
C15P304.5 |Analyse the effects of inflation , economic equivalence of the project and calculate the present worth of a project
C15P304.6 |Adapt perfect decisions for investment in business projects to reduce the tax.

yurse Name : Computer Nety

CO No.

Statement

C15P305.1 |(Explain the basic concepts used in networking and layered architecture of computer network and intersect the components of network to flow.
C15P305.2 (Illustrate different link layer terminologies like error detection-correction and flow control used in network.
CI5P305.3 |Analyse and select appropriate channel allocation methodologies and different Multiple access protocol used in network
C15P305.4 ?jﬁ::;tme the subnet formation with IP allocation mechanism and apply various routing algorithms to find shortest paths for network-layer packet
C15P305.5 Describe and Implement the services provided by TCP and UDP protoccls used for reliable data transfer maintaining flow control and tion

control. m
C15P305.6

Comprehend basic protocols of application layer with selection and usage for various sector&aq R{éﬁco)lmunity.

(7, o)
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Statement

C15P306.1 |To adapt the usage of modern tools and recent software.
CI5P306.2 | To evaluate problems and analyze data using current technologies
C15P306.3 | To learn the process of creation of data-driven web applications using current technologies
CI5P306.4 |To understand how to incorporate best practices for building enterprise applications

- To learn how to employ Integrated Development Environment(IDE) for implementing and
C15P306.5 : :

testing of software solution

C15P306.6

To construct software solutions by evaluating alternate architectural patterns.

CO No. Statement
C15P307.1 |To develop basic, intermediate and advanced Database programming skills
C15P307.2 | To develop basic Database administration skills
CI5P307.3 |To percept transaction processing
C15P307.4 |To Develop the ability to handle databases of varying complexities
C15P307.5

Implement advanced database Programming concepts

Head
Department of Computer Engineering
SKNCOE, Pune 41 1041
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22 ctrorks r2081
CO No. Stazzment
C15P308.1 |To establish communication among the computing nodes in P2P and Cliznt-Server architecture
CI15P308.2 |Configure the computing nodes with understanding of protocols and teck1ologies
C15P308.3 |Use different communicating modes and standards for communication
C15P308.4 |Use modern tools for network traffic analysis
C15P308.5 |To learn network programming.

CO No. Stat=ment
C15P300.1 Compare the interrelationships among security roles and responsibilities m a modern information-driven enterprise—to include interrelationships
~__|across security do mains (IT, physical, classification, personnel, and so om)
C15P309.2 |Assess the role of Strategy and policy in determining the success of information security
C15P309.3

Estimate the possible consequences of misal igning enterprise strategy, sec ity policy, and security plans

Department of Computer

e RWET Engineerin
SKNCOE, Pune 4'&1021 ¢
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Course Qutcome For TE Year Sem-II Course

B

CO No.

Statement

C15P310.1

Understand the performance parameter for recursive and non-recursive algorithms and use it in the design of algorithms for engineering problems

C15P310.2

Develop the skill to find the suitable algorithmic model for problems from functional and imperative models.

C15P310.3

Discuss different algorithmic strategies and apply them to solve various p-oblems and analyse them

C15P310.4

Explain complexity theory along with different classes of problems and famulate solutions to problems.

C15P310.5

Summarize amortised analysis and apply on various types of algorithms. Synthesise algorithms to common engineering situations

C15P310.6

Analyse the properties of multithreaded, distributed algorithms and the string matching algorithm.

D

CO No.

Statement | ‘{

C15P311.1

Understand the basic concepts of System Software. Analyse and implemert Pass and Phase concepts for assembler design

C15P311.2

Analyse and synthesize macro processor design using efficient data structures.

C15P311.3

Study of language translator and tools viz. LEX & YACC to implement lexical analysis and syntax analysis.

C15P311.4

Study and Implement operating system functions to improve performance of operating system.

C15P311.5

Summarize the programming model for memory management and simulate the algorithms for performance analysis.

C15P311.6

Study and implement the I/O management and file management.

Department of G
SKNCOE . §
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CO No.

Statement

CI15P312.1 |Describe fundamentals of embedded systems with ARM and [oT including essence and basic design strategy of IoT
C15P312.2 |Describe IoT based application according to IoT platform design methodology

CI15P312.3 |Develop real world IoT application &deploy it on physical devices by understanding pillars of embedded [oT
C15P312.4 |Understand Protocol Standardization and Security for IoT.

CI5P312.5 |To understand the importance of web and cloud in IoT.

C15P312.6 |Understand the architecture of cloud of things &Build web applications by using python web application framework

CO No.

Statement

C15P313.1

Analyse the problem statement (SRS) and choose proper design technique for designing web based/ desktop application

C15P313.2

Design and analyze an application using UML modeling as fundamental tool

C15P313.3

Apply design patterns to understand reusability in OO design

C15P313.4

Decide and apply appropriate modern tool for designing and modelling

C15P313.5

Decide and apply appropriate modern testi ng tool for testing web-based/desktop application

ad
Department ofComputer Engineering
SKNCCE, Pune 411041
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Statement

CO No.
CI5P314.1 |Perceive the basics of web and Design static web based application using HTML,CSS, XML
C15P314.2 |Understand and employ Javascript, Jquery to design and develop Static and dynamic web based applications.
C15P314.3 [To understand and apply the concepts of Servlet and JSP using different JSP elements
C15P314.4 To acquaint and employ PHP, AJAX programming functionalities including MYSQL integration. To design and evaluate dynamic web applications
with PHP, AJAX and MYSQL.
CI5P314.5 |To design, understand, implement MVC architecture with Angular]S and NodeJS functionalities.
C15P314.6 |To understand web services and content management.

Statement

C15P315.1 |To explore the basic principles of communication (verbal and non-verbal) and active, empathetic listening, speaking and writing techniques.
CI15P315.2 |To expose the student to new technologies, researches, products, algorithms, services

C15P315.3 (To explore to be familiar with basic technical writing concepts and terms, such as audience analysis, jargon, format, visuals, and presentation.
CI5P315.4 |To improve skills to read, understand, and i nterpret material on technology

CI5P315.5 |To improve communication and writing skills

CO No.

Statement

CI5P316.1 |To use current client side and server side web technologies

C15P316.2 |To implement communication among the computing nodes using current client Wr side technologies
= = % & ‘a'

C15P316.3 |To design and implement web services with content management //:b"’\ —e \\
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VN

CO No. Statement
CI5P317.1 |To implement basic language translator by using various needed data structures
CI5P317.2 |To implement basic Macroprocessor
CI5P317.3 |To design and implement Dynamic Link Libraries
C15P317.4 |To implement scheduling schemes
Departmen —
CO No. Statement
C15P318.1 |To understand functionalities of various single board embedded platforms fundamentals
C15P318.2 |To develop comprehensive approach towards building small low cost embedded [oT system.
C15P318.3 [To implement the assignments based on sensory inputs

CO No. Statement
C15P319.1 (To Identify best practices for Social Media Marketing, including platform level best practices
C15P319.2 |To Connect business objectives to appropriate Social Media tactics.
C15P319.3

To Create strong content that engages their target audience with their marketing message.

cad
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2015 Pattern

Course Outcome For BE Year Sem-I Course

CO No. Statement
CI5P401.1 |Transform algorithms in the computational area to efficient programmng code for modern computer architectures
C15P401.2 |Write, organize and handle programs for scientific computations
C15P401.3 |Exploring tools for performance optimization and debugging of parallel algorithms.
CI15P401.4  |Present analysis of code with respect to performance and implement perf>rmance improvements
C15P401.5 |To present test cases to solve problems using multi-core and distributed environments
C15P401.6 |Analysis and design of novel techniques to parallelize the programming task

CO- No.

Stat=ment

C15P402.1

Identify and apply suitable searching techniques for Artificial Intelligert Systems

C15P402.2

Decomposition of problem for development of suitable algorithms for constraint satisfaction and planning

C15P402.3 |Apply logic and infer new facts using previous knowledge

C15P402.4 |Construct Machine language translation by applying Natural Language Processing and simulation using Artificial Neural Networks.
CI5P402.5 |Develop mobile robotic system with deployment of various environment sensors and development of strategies for path finding,
C15P402.6 |Design and Develop robots for various real time applications.
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CO No.

Statement

C15P403.1 |Write case studies in Business Analytic and Intelligence using mathematical models
C15P403.2 |Present a survey on applications for Business Analytic and Intelligence

C15P403.3

Provide problem solutions for multi-core or distributed, concurrent/Parallel environments

Departmen

.CONo

Statement

C15P404(D).1

Acquire various techniques to mine the data.

C15P404(D).2

Describe data warehouse with dimensional modelling and OLAP operations

C15P404(D).3

Recognize similarity and dissimilarity of the data and analyse its proximity to discover the patterns in data.

C15P404(D).4

Employ market basket analysis to generate association rules using mining algorithms

C15P404(D).5

Apply the various data mining techniques to classify the data

C15P404(D).6

Evaluate performance of classifier by applying machine learning techniques

Hs
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CO No.

Statement

C15P405(B).1

Describe fundamental concepts in software testing such as manual testing. automation testing and software quality assurance.

C15P405(B).2

Design and develop project test plan, design test cases, test data, and concuct test operations

C15P405(B).3

Apply recent automation tool for various software testing for testing software

C15P405(B).4

Understand in details working of selenium automation testing ool

C15P405(B).5

Apply different approaches of quality management, assurance, and qual’ty standard to software system

C15P405(B).6

Apply and analyse effectiveness Software Quality Tools

CO No.

Statement

C15P406.1 |To be conversant with performance analysis and modeling of parallel prog-ams
C15P406.2 |To understand the options available to parallelize the programs

CI15P406.3 |To learn various peculiar search strategies for Al

C15P406.4 |To develop a mind to solve real world problems unconventionally with cptimality
C15P406.5 |To apply algorithmic strategies while solving problems

C15P406.6 |To study algorithmic examples in distributed, concurrent and parallel environments

1
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Laboratory Practi

Statement

CI15P407.1 |To be conversant with performance analysis and modeling of parallel programs
C15P407.2 |To understand the options available to parallelize the programs

C15P407.3 |To learn various peculiar search strategies for AI

C15P407.4 |To develop a mind to solve real world problems unconventionally with optimality
C15P407.5 |To apply algorithmic strategies while solving problems

C15P407.6 |To study algorithmic examples in distributed, concurrent and parallel environments

Statement

C15P408.1 |To develop problem solving ability

C15P408.2 |To Organize, sustain and report on a substantial piece of team work over a period of several months

C15P408.3 |To Evaluate alternative approaches, and justify the use of selected tools and methods

C15P408.4 To find information for yourself from appropriate sources such as manuals, books, research journals and from other sources, and in turn increase

analytical skills

Statement

CI15P409.1 [Implement security as a culture and show mistakes that make applications vulnerable to attacks.
CI5P409.2 |Understand various attacks like Dos, buffer overflow, web specific, database specific, web -spoofing attacks. /:/.—3
C15P409 3 Demonstrate skills needed to deal with common programming errors that lead to most security pmbleWmn how to develop secur ‘e x ; ;_-‘ _

application
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Course OQutcome For BE Year Sem-IT Course

CO No.

Stazement

C15P410.1 |Apply Machine learning concepts to distinguish different learning based applications.
C15P410.2 (Synthesis with feature selection methodologies, design learning models znd evaluate.
C15P410.3 [Design and implement regression models and evaluate performance

C15P410.4 [Design and Implement supervised learning algorithms with different learing models.
C15P410.5 (Design and implement decision trees and Ensemble Learning

C15P410.6 |Design and implement different state of the art clustering techniques.

Statzment

C15P411.1

Understand the security basics and elements of information security.

C15P411.2

Understand symmetric and asymmetric algorithms for encryption and decryption to secure data across networks.

C15P411.3

Apply the standard algorithms while communicating in cyberspace to provide data integrity, confidentiality and authentication.

C15P411.4

Analyze various protocols to ensure security over networks.

C15P411.5

Design intrusion detection system and security solutions against cyber-att=cks by applying policies of firewall

Cl5P411.6

Acquire the knowledge of Personally Identifiable Information (PII) and Irdian Information Protection Law.

-

Engineering

204/ 271



CO No.

Statement

C15P412D.1

Understand and apply soft computing methodologies, including artificial neural networks, fuzzy logic, and genetic algorithms. Identify its real time
applications.

C15P412D.2

Develop an efficient parallel algorithm to solve a given problem.

C15P412D.3

Apply the fuzzy logic &rules for reasoning to formulate the conclusions for the problem statements.

C15P412D.4

Design and development of certain scientific and commercial application using evolutionary processes

C15P412D.5

To design and develop commercial applications using Genetic Algorithms.

C15P412D.6

Learn a swarm intelligence, PSO &ACO, its formulation, topology, and different parameters.

Department : Computer Engg. C

Statement

CO No.
C15P413.1 |Understand the foundation of Human Computer Interaction and methods for evaluation of user interface.
C15P413.2 (Understand HCI key design principles, rules and standards.
CI5P413.3 (Develop the design concepts with implementation tools, technology and identify errors.
C15P413.4 |Evaluate the model to make products and services more usable, easy to learn and intuitive for the user
C15P413.5 |Understand various users model like Predictive Models, Cognitive Models and apply it for evaluating the quality of a user interface
C15P413.6 |Apply appropriate task models and dialogs to design systems that are usable by people

bt U
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CO No.

Statement

C15P414.1 [Apply Machine learning concepts to distinguish different learning based applications.

C15P414.2 |Synthesis with feature selection methodologies, design learning models and evaluate.

C15P414.3 |Design and implement regression models and evaluate performance

C15P414.4 [Understand the security basics and elements of information security.

CI5P414.5 |Understand symmetric and asymmetric algorithms for encryption and decryption to secure data across networks.

CI15P414.6 |Apply the standard algorithms while communicating in cyberspace to provide data integrity, confidentiality and authentication.

Statement

Understand and apply soft computing methodologies, includin g artificiel neural networks, fuzzy logic, and genetic algorithms. Identify its real time

Clorlsa applications.

CI5P415.2 [Develop an efficient parallel algorithm to solve a given problem.

CI5P415.3 |Apply the fuzzy logic &rules for reasoning to formulate the conclusions for the problem statements.
C15P415.4 |Understand the foundation of Human Computer Interaction and methods for evaluation of user interface.
C15P415.5 |Understand HCI key design principles, rules and standards.

CI5P415.6 |Develop the design concepts with implementation tools, technology and identify errors.

watneerng

206/ 271



CO No. S:azement
C15P416.1 |Show evidence of independent investigation
CI5P416.2 |Critically analyze the results and their interpretation.
C15P416.3 |Report and present the original results in an orderly way and placing tke open questions in the right perspective.
C15P416.4 |Link techniques and results from literature as well as actual research and future research lines with the research.
C15P416.5 |Appreciate practical implications and constraints of the specialist subject

"CO No.

Statzment

C15P417.1

Apply the concepts of Business Intelligence in real world applications

C15P417.2

Explore and use the data warehousing wherever necessary

C15P417.3

Design and manage practical BI system

vmputer Enginsering
Fune 411041
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Sinhgad Technical Education Society's

Smt. Kashibai Navale College of Engineering, Vadgoan(Bk), Pune-41

Department of Computer Engineering
Academic Year 2018-19
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Post Graduate Programme on Computer Engineering (M.E. computer Engineering)

Program Qutcomes

PO1

Scholarship of Knowledge

Acquire in-depth knowledge of Computer Science and Engineering, including wider and global perspective, with an
ability to discriminate, evaluate, analyze and synthesize existing and new knowledge, and integration of the same for
enhancement of knowledge.

PO2

Critical Thinking

Analyze complex engineering problems critically; apply independent judgment for synthesizing information to make
intellectual and/or creative advances for conducting research in a wider theoretical, practical and policy context.

PO3

Problem Solving

Think laterally and originally, conceptualize and solve engineering problems, evaluate a wide range of potential solutions
for those problems and arrive at feasible, optimal solutions after considering public health and safety, cultural, societal
and environmental factors in the core areas of expertise.

PO4

Research Skills

Extract information pertinent to unfamiliar problems through literature survey and experiments, apply appropriate
research methodologies, techniques and tools, design, conduct experiments, analyze and interpret data, demonstrate
higher order skill and view things in a broader perspective, contribute individually/in group(s) to the development of
scientific/technological knowledge in one or more domains of engineering.

PO5

Usage of Modern Tools

Create, select, learn and apply appropriate techniques, resources, and modern engineering and IT tools, including
prediction and modeling, to complex engineering activities with an understanding of the limitations

PO6

Collaborative and
Multidisciplinary work

Possess knowledge and understanding of group dynamics, recognize opportunities and contribute positively to
collaborative-multidisciplinary scientific research, demonstrate a capacity for self-management and teamwork, decision-
making based on open-mindedness,objectivity and rational analysis in order to achieve common goals and further the
learning of themselves as well as others.

PO7

Project Management and
Finance

Demonstrate knowledge and understanding of Computer Science & Engineering and management principles and apply
the same to one’s own work, as a mem ' i 1

A.)

g e g 0N 7
multidisciplinary environments after gonsiderati 7




PO8

Communicate with the engineering community, and with society at large, regarding complex engineering activities
Communication confidently and effectively, such as, being able to comprehend and write effective reports and design documentation by
adhering to appropriate standards, make effective presentations, and give and receive clear instructions.

PO9S

Recognize the need for, and have the preparation and ability to engage in life-long learning independently, with a high

Life-long learning level of enthusiasm and commitment to improve knowledge and competence continuously.

209/ 271

PO10

Acquire professional and intellectual integrity. professional code of conduct, ethics of research and scholarshio.
consideration of the impact of research outcomes on professional practices and an understanding of responsibilizy to
contribute to the community for sustainable development of society

Ethical Practices and Social
Responsibility

PO11

Independent and Reflective | Observe and examine critically the outcomes f one’s actions and make corrective measures subsequently, and learn

Learning from mistakes without depending on external feedback

Program Specific Outcomes (PSO)
A graduate of the Computer Engineering Program will demonstrate

PSO1

Professional Skills: The ability to understand, analyze and develop software in the areas related to system software, multimedia, web design, big data
analytics, networking, and algorithms for efficient design of computer-based systems of varying complexities.

PSO2

Successful Career and Entrepreneurship- The ability to employ modern computer languages, Benvironments, and platforms in creating innovative
career paths to be an entrepreneur, and a zest for higher studies.

Program Educational Objectives

PEO1

To prepare globally competent post graduates with enhanced domain knowledge and skills attaining professional excellence and updated with modern
technology to provide effective solutions for engineering and research problems

PEO2

To prepare the post graduates to work as a committed professionals with strong professional ethics and values, sense of responsibilities, understancing
of legal, safety, health, societal, cultural and environmental issues.

PEO3

To prepare committed and motivated post graduates with research attitude, lifelong learning, investigative approach, and multidisciplinary thinking to
succeed in the career in industry/academia/research.

PEO4

To prepare the post graduates with strong managerial and communiWo work effectively as individual as well as %n teams.

81 As
7Y,

Head
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Department of Computer Engineering

Course outcomes for all courses
2017 Pattern
Course Outcome For M.E. Computer Engineering First Year Sem-I

_ Department : Compute

CO No.

Statement

510101.1 |Discuss some basic concepts of research and its code of ethics.
510101.2 |Identify appropriate research topics through literature search and review.
510101.3 |[Discuss various statistical analysis tools to measure errors in research.
510101.4 |Discuss various optimization techniques in engineering research.
510101.5 |Apply ethics and practices in survey based research methods.

510101.6 |Write and present a research report.

CO No.

Statement

510102.1 |Understand and design algorithms for particular classes of problems

510102.2 |Apply various evolutionary computation methods and algorithms for particular classes of problems.
510102.3 |[Discuss the basics of Al and different optimizations techniques.

510102.4 (Select the optimal solution based on bio-inspired algorithms

510102.5 |Apply nature-inspired algorithms to optimization

510102.6 [Discuss the natural phenomena that motivate the algorithms

Department of Computer Engineering

SKNCOE, Pune 411041
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CO No.

Statement

510103.1 |[Discuss and apply the design patterns for software development.

510103.2 |Understand different software architectural designs.

510103.3 |Discuss the basics oldentify and assess the quality attributes of a system at the architectural level.f Al and different optimizations techniques.
510103.4 |Discuss basic principles and purposes of Software Configuration Management (SCM)

510103.5 |Discuss the need of software version control.

510103.6 |Apply and Use of open source version control tool.

CO No.
510104.1 [Recognize and classify embedded and real-time systems
510104.2 |Apply various real time algorithms for building embedded systems.
510104.3 |Discuss various I/O communication mechanism in embedded system.
510104.4 |Design real time embedded systems using the concepts of RTOS.
510104.5 |Discuss the communication bus protocols used for real-time systems.
510104.6 |Categorize and represent scheduling algorithms.

Statement

CO No.
510105.1 |Discuss various data mining phases and various ways of data mining.
510105.2 |Recognize similarity and dissimilarity of the data and analyse its proximity to disegyerthe patterns in data.
510105.3 |Optimize the mining process by choosing best data mining technique /&\&Zﬁ%}\ \QAQ/'
510105.4 |Apply the various data mining techniques to classify the data [!! :’( %% \é’)“ Ht?{?,d
\&\ "2 /5 P SKNCOR inmer Engiheerng
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510105.5 |Apply data mining techniques to discover patterns in data
510105.6 [Apply data mining for any project
~ Department : Comp: ey 1 (510106), A

CO No. Statement

510106.1 |Perform research based literature survey of any research paper

510106.2 |Apply numerical and statistical modeling on a dataset

510106.3 |Design any nature inspired algorithm

510106.4 |Study of open source system/application software like Version Control in Linux Kernel

510106.5 [Simulation/ Design, planning and modeling of a Real-Time / Embedded System

510106.6 |Design and develop any data mining algorithm

Course Outcome For ML.E. Computer Engineering First Year Sem-II

CO No. Statement

510108.1 |Model and solve linear programming problems using appropriate techniques.

510108.2 |Identify and develop operational research models from the verbal description of the real system.

510108.3 |Understand mathematical models used in Operations Research.

510108.4 |Construct various dynamic and adaptive models

510108.5 |Build up mathematical skills to analyse and solve integer programming problems from a wide range of applications

510108.6 |Develop critical thinking and objective analysis of decision problems

Department of Computer Engineering
P SKNCOE, Pune 411041
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CO No.

Statement

510109.1 |[Apply modelling to understand system behaviour

510109.2 |Design the simulation scheme for particular system

510109.3 ([Analyse the modelled and simulated systems

510109.4 |Develop skills to apply simulation software to construct and execute goal-driven system models.
510109.5 |Understand the definition of a stochastic process and its behaviour.

510109.6 |Compare the results of simulations confined to real world applications.

Department : ST S o P
CO No. Statement

510110.1 |Apply Machine learning concepts to distinguish different learning based applications.

510110.2 |Design and evaluate learning models and synthesize it with feature selection methodologies.

510110.3 (Design and implement regression models and evaluate its performance.

510110.4 |Design and implement supervised learning algorithms with different learning models.

510110.5 [Formulate a given problem within the Bayesian learning framework with focus on building lifelong learning ability

S10110.6 |Apply the algorithms to a real problem, optimize the models learned and report on the expected accuracy that can be achieved by applying the models

CO No.

Statement

510111.1

Describe the characteristics of pervasive computing applications includi ] omputing application problems, performance objectives and

architectures of the systems. %\%
3¢ Héd
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510111.2 [Analyze and estimate the impact of pervasive computing on future computing applications and society

510111.3 Describe the characteristics of personal digital assistant and its applications including the basic computing application problems, performance
objectives and architectures of the systems.

510111.4 |Recognize the different ways that humans will interact with systems in a ubiquitous environment and account for these accordingly

510111.5 (Solve various interface issues in pervasive computing.

510111.6 |Explore the trends and problems of current pervasive computing systems using examples.

CO No.

214/ 271

Statement

510112.1 |To use multiple thinking strategies to examine real-world issues and explore creative avenues of expression,.

510112.2 |To acquire, articulate, create and convey intended meaning using verbal and non-verbal method of communication

5101123 To learn and integrate, through independent learning in sciences and technologies, with disciplinary specialization and the ability to integrate
information across

510112.4 |Apply communication skills to effectively communicate in seminar presentation

S510112.5 |Apply writing skills to effectively document the findings

510112.6 |Explore the trends and problems related to research area explored in Seminar - I

CO No.

Statement

510113.1 |Explore and compare various operations research algorithms
510113.2 (Design and develop an algorithmic solutoin for transportation and related problems
510113.3 |Design simulation solution for any automobile manufacturing or any other industry
f""""‘-..
510113.4 |Explore and compare various machine learning algorithms and its apphcatmn;//‘ Da:\ b~
510113.5 |Design and develop machine learning solutions for problems ; Héé:d
510113.6 |Design network security solutions Department of Computer Engineering

QL{'M!""\; 2. Aa4nda

SHEST TS




Course Outcome For M.E. Computer Engineering Second Year Sem-I

CO No. Statement
610101.1 |Discuss the need and necessity to consider fault tolerant design in digital systems
610101.2 |Discuss various techniques for fault modelling and tests generation
610101.3 |Discuss fault tolerance routing and its algorithms.
610101.4 |Evaluate reliability of systems in Hierarchical Interconnection Networks
610101.5 |Evaluate fault tolerance and reliability of systems in networks.
610101.6 [Apply important methods in distributed systems to support scalability and fault tolerance.
~ Department : Computer Engg. Course Name tion Retrieval (61010
CO No. Statement
610102.1 |[Discuss basic concepts and techniques in Information Retrieval
610102.2 |Evaluate and analyse retrieved information
610102.3 |Generate quality information out of retrieved information
610102.4 [Apply clustering and classification algorithms to analyze the information
610102.5 |Identify and discuss language models for information retrieval.
610102.6 [Design information retrieval system.

215/ 271

Statement

CO No.
610103A.1 Articulate the differences between deployment models (public, private. hybrid, and coms: ity) versus service models (infrastructure-, platform-, and
" |software-as-a-service) of cloud computing %’ﬁﬁﬂfep \OAJ
610103A.2 |Discuss computing security fundamentals confined to cloud environment i;@gd

Department of Computer Engineering
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610103A.3

Identify the threats, risks, vulnerabilities. side-channel attacks, and privacy issues associated with cloud-based services.

610103A.4

Describe cloud computing security archizectures

610103A.5

Choose the appropriate technologies, algorithms, and approaches for the cloud security issues.

216/ 271

610103A.6

Apply security architectures that assure secure isolation of physical and [ogical infrastructures.

CO No. Statement

610104.1 |To use multiple thinking strategies to examine real-world issues and explore creative avenues of expression,.

610104.2 [To acquire, articulate, create and convey intended meaning using verbal and non-verbal method of communication

6101043 To learn and integrate, through independ=nt learning in sciences and technologies, with disciplinary specialization and the ability to integrate
™ |information across

610104.4 |Apply communication skills to effectively communicate in seminar presentation

610104.5 |Apply writing skills to effectively document the findings

610104.6 |Explore the trends and problems related 1o research area explored in Seminar - II

CO No. Statement
610105.1 |Conduct thorough literature survey confined to the domain of choice
610105.2 |Perform critical analysis on the literature survey and find the research gad
610105.3 |Design preliminary solution to the research gap
610105.4 |Analyze the findings and work of various authors confined to the chosen domain gt
610105.5 [Develop presentation skills to deliver the technical contents /fo -l,:{:\%‘;gk
e A—~<
610105.6 |Furnish the report of the technical research domain [,J“i [ <3 \?—,\\
NS Fread _
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| Depart 0
CO No. Statement
610107.1 |To use multiple thinking strategies to examine real-world issues and explore creative avenues of expression,.
610107.2 |To acquire, articulate, create and convey intended meaning using verbal and non-verbal method of communication
610107.3 To learn and integrate, through independent learning in sciences and technologies, with disciplinary specialization and the ability to integrate
" |information across
610107.4 |Apply communication skills to effectively communicate in seminar presentation
610107.5 |Apply writing skills to effectively document the findings
610107.6 |Explore the trends and problems related to research area explored in Seminar - II

" CO No.

Statement

610108.1 |[Show evidence of independent investigation

610108.2 |Critically analyze the results and their interpretation ; infer findings

610108.3 |[Report and present the original results in an orderly way and placing the open questions in the right perspective
610108.4 |Link techniques and results from literature as well as actual research and future research lines with the research
610108.5 |(Appreciate practical implications and constraints of the specialist subject

610108.6

/
Head
Department of Computer Engineering
SKNCOE, Pune 411041
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Sinhgad Technical Education Society’s
Smt. Kashibai Navale College Of Engineering, Pune
Department of Information Technology

AY 2018-19

Program Outcomes:

PO1

Engineering Knowledge:Apply the knowledge of mathematics, science, engineering
fundamentals, and an engineering specialization to the solution of complex engineering
problems.

PO2

Problem Analysis:Identify, formulate, research literature, and analyze complex engineering
problems reaching substantiated conclusions using first principles of mathematics, natural
sciences, and engineering sciences.

PO3

Design/Development of Solutions:

Design solutions for complex engineering problems and design system components or
processes that meet the specified needs with appropriate consideration for the public health
and safety, and the cultural, societal, and environmental considerations.

PO4

Conduct Investigations of Complex Problems

Use research-based knowledge and research methods including design of experiments,
analysis and interpretation of data, and synthesis of the information to provide valid
conclusions.

PO5

Modern Tool Usage

Create, select, and apply appropriate techniques, resources, and modern engineering and IT
tools including prediction and modeling to complex engineering activities with an

understanding of the limitations. 2
e C O\
8 AN
| } M
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PO6 |The Engineer and Society
Apply reasoning informed by the contextual knowledge to assess societal, health, safety, legal
and cultural issues and the consequent responsibilities relevant to th= professional engineering
practice

PO7 | Environment and Sustainability
Understand the impact of the professional engineering solutions in societal and environmental
contexts, and demonstrate the knowledge of, and need Zor sustainab’e development.

PO8 |Ethics
Apply ethical principles and commit to professional ethics and responsibilities, and norms of
the engineering practice

PO9 |Individual and Teamwork
Function effectively as an individual, and as a member or leader in diverse teams, and in
multidisciplinary settings.

PO10 | Communication
Communicate effectively on complex engineering activities with the engineering community
and with society at large, such as, being able to comprehend and write effective reports and
design documentation, make effective presentations, and give and receive clear instructions.

PO11 |Project Management and Finance
Demonstrate knowledge and understanding of the engineering and management principles and
apply these to one’s own work, as a member and leader in a team. to manage projects and in
multidisciplinary environments.

PO12 |Life-Long Learning

Recognize the need for and have the preparation and ability to engage in independent and life-
long learning (LLL) in the broadest context of technological change.

Program Specific Outcomes (PSO):
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PSO 1
The skills to apply software engineering and management principles, to provide integrated solutions for
complex computational problems by applying the knowledge of Information Technology fundamentals.

PSO 2
The ability to adapt rapid developments in technologies through life-long learning with an understanding
of social and ecological problems related to Information Technology practices

Program Educational Objctives (PEOs):

PEO 1: Development of fundamental concepts To develop strong fundamental concepts for solving
technical problems in mathematics, science, engineering and Technology.

PEO 2: Core Excellence
To identify, conceive, analyze, design, execute & test complex computing problems by applying expertise
along with skills in the field of Information technology

PEO 3: Versatility
To develop approach, skills for entrepreneurship and higher education in the field of Information
Technology.

PEO 4: Ethical and Social Development
To be committed to ethical standards, community services through active engagement with professional
bodies, voluntary groups or other community activitie

2015 Pattern

Course Outcome For Second Year Sem-I Course

b

Blats

Department of information Tzchnology
Smt. Kashibai Mavale College of Engineering
Vadgaon, (Bk.), Pune - 411 041
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115P201.1

Analyze and evaluate the combinatorial problems by using probability theory.

115P201.2

Formulate and apply formal proof techniques and solve the problems with logical reasoning.

115P201.3

Analyze types of relations and functions to provide solution to computational problems.

115P201.4

Understand and Apply the concepts of graph theory to devise mathemr atical models.

115P201.5

Apply different algorithms to find minimum spanning tree.

115P201.6

CONo

Identify fundamental algebraic structures.

Statement

115P202.1

Solve problems based on computer arithmetic.

115P202.2

Explain processor structure & its functions.

115P202.3

Obtain knowledge about micro-programming of a processor.

115P202.4

Understand concepts related to memory & IO organization.

115P202.5

Acquire knowledge about instruction level parallelism & parallel organization of multi-
processors & multi core systems.

115P202.6
=

Understand concepts related the processor

Statement

115P203.1

Spectacle an awareness and apply knowledge of number systems, codes, Boolean algebra and
use necessary A.C, D.C Loading characteristics as well as functioning while designing with
logic gates.

115P203.2

Use logic function representation for simplification with K-Maps and analyze as well as design
Combinational logic circuits using SSI & MSI chips.

115P203.3

Analyze Sequential circuits like Fllp-FIops (Truth Table, Excitation table), their conversion &
design the applications.

115P203 .4

Analyze Sequential circuits like shift regiaters, counters (Truth Table, Excitation table), their
applications & design sequence generator using couaters-and shift generator.

115P203.5

Identify the Digital Circuits, Input/Outputs to ;ﬁlﬁ@.h?xﬁﬁéA

115P203.6

Use VHDL programming technique with dlfﬁ[@n‘t mo,dehng sty”ies for any digital circuits.
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Statement

115P204.1

Understand and Apply constructs of C language.

115P204.2

Exemplify and Apply pointers , file handling in C.

115P204.3

Classifying Data Structures and analyze algorithm

115P204.4

hased an time ?!fd sijaoe comnlexity
Uga%rs%c} and Implement different searching
and sorting techniques for application development.

115P204.5

Understand and Apply Linear data structures using sequential organization.

115P204.6

Understand and Apply Linear data structures using linked organi

Statement

115P205.1

Employ a problem-solving strategy to breakdown a complex problem into a series of simpler
tasks.

115P205.2

Execute problem-solving actions appropriate to completing a variety of sub problems

115P205.3

Apply analytical and logical thinking to extract facts from a problem description and determine
how they relate to one another and to the problems to be solved.

115P205.4

Design and implement an object oriented solution to solve a real life problem

115P205.5

Understand and apply logic to create files for persistent-data storage for real world application.

115P205.6

: HOD
epartment of Information Tech
ent nolo:
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115P205.7 | Apply appropriate design patterns to provide object-oriented solutions I

CO No

Course OQutcome For SE Year Sem-II Course 2015 Pattern

Statement

115P206.1

Solve higher order linear differential equations and apply to Conirol systems, Computer vision,
and Robotics

115P206.2

Solve problems related to Fourier transform, Z-transform and applications to Image processing

115P206.3

Apply statistical methods like correlation, regression analysis in to znalyze data and to make
predictions applicable to machine intelligence.

115P206.4

Perform Vector differentiation and analyze the vector fields

115P206.5

Perform Vector integration and APPLY to fluid flow problems

IlSP206.6

;

Analyze Complex functions, conformal mappings and contour integration applicable to Image

No

processing, Digital filters and Computer graphi

Statement

115P207.1

Apply mathematics and logic to develop Computer programs for €lementary graphic operations

115P207.2

Develop scientific and strategic approach to solve complex probkems in the domain of
Computer Graphics

115P207.3

Develop the competency to understand the concepts related to Cemputer Vision and Virtual
reality

115P207.4

Apply the logic to develop animation and gaming programs

115P207.5

Perceive the concepts of virtual reality.

115P207.6

CO No

Understand Computer Gaming Concepts

Statement

115P208.1

Learn architectural details of 80386 microproegssor: =~

SALATD
Lo T

115P208.2

. Z o ey N
Learn assembly language programming o X JProcessors.
-~ s Ry

Smt. Kashibai Maya
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115P208.3

Understand memory management and multitasking of 80386 microprocessor

115P208.4

Understand architecture and memory organization of 805 I microcontroller

115P208.5

Timers and interrupts of 8051 microcontroller and its interfacing with I/O devices

115P208.6

Learn interfacing of real world input and output devices to 8051 microcontroller

CO No

Statement

115P209.1

Understand, Analyze, Design and implement the stack and queue abstract data type.

115P209.2

Understand, Analyze, Design and implement Tree as an abstract data type with traversals.

115P209.3

Understand, Analyze, Design and implement graph as an abstract data type with traversals.

115P209.4

Illustrate and implement symbol table,hash tables.

115P209.5

Inferring and implement concept of advance trees like TBT with traversals, AVL Trees, B
trees, B+ trees, Splay trees etc.

115P209.6

CO No

Compare and implement different file types and file organization.

Statement

115P2010.1]

Understand data/signal transmission over communication media

115P2010.2

Recognize usage of various modulation techniques in communication

115P2010.3

Analyze various spread spectrum and multiplexing techniques

115P2010.4

Use concepts of data communication to solve various related problems

115P2010.5

Understand error correction and detection techniques.

115P2010.4

Acquaint with transmission media and their standards

Course Outcomes for Third ¥ear-Sem-I Course 2015 Pattern

. HOD
epartment of Information Tech
ent nolo
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Co

Number

Statement

115P301.1

Solve higher order linear differential equations and apply to Contrel systems, Computer vision,
and Robotics

115P301.2

Solve problems related to Fourier transform, Z-transform and app cations to Image processing

115P301.3

Apply statistical methods like carrelation, regression analysis in to analyze data and to make
predictions applicable to machinz intelligence.

115P301.4

Perform Vector differentiation aa1d analyze the vector fields

I15P301.5

Perform Vector integration and APPLY to fluid flow problems

I15P301 6

CONo |

Analyze Complex functions, corformal mappings and contour integration applicable to Image
processmg, Dlgltal f Iters and Cemputer graphi

Statement

[15P302.1 |Understand the fundamental conzepts and basic functions of DBMS and RDBMS

115P302.2 |Apply normalization techniques “or database design improvement and understand SQL

115P302.3 |Explain basic concept of query processing and transaction manage=ient

[15P302.4 |Explain the concurrency control, recovery algorithms and database architectures

115P302.5 |Design and implement a database schema for a given problem-domain

115P302 6

Identify the key processes of datz mining, data warehousing and krowledge discovery process
and Analyze various database architectures and technologies.

B HOD
Partment of |
i hmI‘.;‘jljf\';frc}rmauon Technology

Va{]y_.ﬂrr r..u(ﬂ Pune - 411 41

n,o!ler e of Enmnﬂerer 3
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115P303.1

Recognize unique features of various software application domains and classify software
applications.

115P303.2

Choose and apply an appropriate lifecycle model of software develooment.

115P303.3

Describe principles of agile development, discuss the SCRUM proc=ss and distinguish agile
process models from other process models.

115P303.4

Analyze software requirements by applying various modeling technizjues.

115P303.5

List and classify CASE tools and discuss recent trends and research in software engineering.

115P303.6

Understand IT project management through the life cycle of the project and future trends in IT

"CONo |

Project Management

Statement

115P304.1

115P304.2

Understand the fundamentals and Roles of Operating System

understand the concept of a process, thread and solve problems bas=d on process scheduling
algorithms

115P304.3

Understand the concept of process synchronization, mutual exclusi—n and deadlock and solve
Deadlock avoidance

115P304.4

Illustrate and Differentiate various memory management techniques

115P304.5

Clarify the concept of I/O management and File system and analyse the seek time using disk
scheduling algorithm

CO No

115P304.6 |

CONo |

Statement

Statement

115P305.2

To develop understanding of human factors in HCI design.

115P305.3

To develop understanding of models, paradigms and context of inter=ctions.

115P305.4

To design effective user-interfaces foflowinia structured and organ =ed UCD process.

Department of In
Smt. Kashihai Navz

Vadgaon, {Bk.), Pune - 411 041
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115P305.5

To evaluate usability of a user-interface design.

115P305.6

To apply cognitive models for predicting human-computer-interacticns.

CcO
Number

Course Outcomes for Second Year Sem-II Course

Statement

115P306.1

Understand and recall responsibilities, services offered and protocol used at each layer of OSI
and TCP/IP model .

115P306.2

Understand different addressing techniques, design network and analyze network traffic.

115P306.3

Implement client server paradigm and test different application layer protocols

115P306.4

Illustrate the different wireless technologies and IEEE standards.

115P306.5

Identify and understand issues, design goals and ptotocols in Ad Hoc wireless network

115P306.6

Statement

115P307.1

Learn independently modern software development tools and creates novel solutions for
language processing applications

115P307.2

Understand and implement assemblers and macro processors

115P307.3

Apply LEX tool for generation of Lexical Analyzer.

115P307.4

Apply YACC tool for generation of syntax analyzer

115P307.5

Construct output for all the phases of compller

CO No

I15P307.6

Statement

115P308.1

115P308.2

To calculate computational complexity using totic notations fer various algorithms.
To apply Divide & Conquer as well as Grpﬁaé.aggeéeﬁ}q design algorithms.

115P308.3

To practice principle of optimality.

/r“\./ \\

HOD
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115P308.4

To illustrate different problems using Backtracking.

115P308.5

To compare different methods of Branch and Bound strategy.

115P308.6

CO No

To explore the concept of P, NP, NP-complete, NP-Hard and paralle algorithms.

Statement

115P309.1

Understand the Fundamentals of Cloud Computing

115P309.2

Understand Virtualization in cloud computing and to analyze Common Standards in Cloud
Computing

115P309.3

Analyze environments and to Understand Applications of cloud comduting

115P309.4

Explain security related terms in cloud along with security issues

115P309.5

State trends in ubiquitous computing, to analyze cloud enabling teckmologies for IoT and to
understand innovative applications of [oT

115P309.6

" CO No

Staemnt

115P310.1

Understand Data Science and Big Data primitives.

115P310.2

Apply different mathematical models for Big Data.

115P310.3

Determine Big Data learning skills by developing industry or research applications.

115P310.4

Analyze each learning model and perform on different datasets.

115P310.5

Understand needs, challenges and techniques for big data visualization

115P310.6

Identify different applications of Big Data technologies.

Course Outcomes for Fourth Year Sem-I Course 2015 Pattern

HOD
Department of Information Technology
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115P401.1

Use basic cryptographic techniques in application development.

115P401.2

Apply methods for authentication, access control, intrusion detection and prevention.

115P401.3

To apply the scientific method to digital forensics and perform forensic investigations

115P401.4

To develop computer forensics awareness

115P401.5

To study network defence tools

115P401.6

" CONo

Statement

115P402.1

Understand the fundamentals and types of Machine Learning

115P402.2

Discriminate and solve different classification machine learning problems and asses the
performance of them.

115P402.3

Clarify different types of linear regression models and their performance matrices

115P402.4

Ilustrate probability concepts and probabilistic models and solve Bayes theorem based
problems

115P402.5

Identify different techniques to combine multiple machine learning models for ensemble
learning

115P402.6

CO No

Understand the concepts of reinforcement and deep learning concepts

Statement

Understand object oriented methodologies, basics of Unified Modeling Language (UML).
115P403.1
[15P403.2 | Understand analysis process, use case modeling, domain/class modeling
115P403.3 | Discriminate interaction and behavior modeling
I15P403.4 | Analyze Understand design process and business, access and view layer class design
115P403.5 | Tllustrate GRASP principles and GoF design patterns.

HOD
Department of Information Technology
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P

115P403.6

~ CONo

Understand architectural design principles and guidelines in the various type of application
development.

Statement

115P404.1

Comprehend the Information Systems and development approaches of Intelligent

115P404.2

Evaluate and Apply business processes using information systems.

115P404.3

Propose the Framework for business intelligence.

115P404.4

Get acquainted with the Theories, techniques, and considerations for capturing organizational
intelligence.

115P404.5

Formulate business intelligence with business strategy.

115P404.6

"~ CONo

Apply the techniques for implementing business intelligence systems.

Statement

115P405.1

Explain the basics of software testing and various types of defect classes.

115P405.2

Explain different types of testing and study different levels of testing (-Unit Testing,
Integration Testing) in detail.

115P405.3

Explain,Scope of automation , design for automation and how to use metrics and models.

115P405.4

Explain components of the Software Quality Assurance System, and planning for software
quality.

115P405.5

Design models for quality assurance , and how it is utilised for better productivity.

115P405.6

Describe software process methodology, internal Auditing and Assessments process.

Course Outcomes for Fourth Year Sem-II Course

HOD
Department of Information Technology
Smt. Kashibai Navale College of Engineering
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CO
Number

Statement

115P406.1

Understand the principles and desired properties of distributed systems on which the internet
and other distributed systems are based.

115P406.2

Understand and apply the basic theoretical concepts and algorithms of distributed systems in
problem solving.

115P406.3

Recognize the inherent difficulties that arise due to distributed-ness of computing resources.

[15P406.4

115P406.5

Identify the challenges in developing distributed applications.
Identify storage techniques applicable for distributed systems

115P406.6

CO No

Categorize different security measures in distributed s stems

Statement

115P407.1

Demonstrate the knowledge of design of Ubicomp and its applications.

115P407.2

Explain smart devices and services used Ubicomp.

115P407.3

Describe the significance of actuators and controllers in real time application design.

115P407.4

Use the concept of HCI to understand the design of automation applications.

115P407.5

Classify Ubicomp privacy and explain the challenges associated with Ubicomp privacy.

115P407.6

Get the knowledge of ubiquitous and service oriented networks aleng with Ubicomp

management.

Statement

115P408.1

Understand what is internet of things.

I15P408.2

Understand architecture and design of IoT.

115P408.3

Describe the objects connected in IoT.

115P408.4

Understand the underlying Technologies.

115P408.5

Understand the platforms in IoT.

HOD
Department of Information Technology
Smt. Kashibai favale Collegs of :
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. COo

Understand cloud interface t ToT.

Statment

115P409.1

Understand the basics of Social Media Analytics

115P409.2

Explain the significance of Data mining in Social media.

115P409.3

Demonstrate the algorithms used ~or text mining.

115P409.4

Apply network measures for socizl media data.

115P409.5

Explain Behavior Analytics techniques used for social media data

115P409.6

Apply social media analytics for Face book and Twitter kind of applications.

@ Technology
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SINHGAD TECHNICAL EDUCATION SOCIETY’S
SMT. KASHIBAI NAVALE COLLEGE OF ENGINEERING,
PUNE-411 041
DEPARTMENT OF E & TC ENGINEERING
Criterion No.: 2.6.1
Academic Year 2018-19

Program OQutcomes:
Engineering Graduates will be able to:

I. Engineering knowledge: Apply the knowledge of mathematics, science, engineering fundamentals,
and an engineering specialization to the solution of complex engineering problems.

2. Problem analysis: Identify, formulate, review research literature, and analyze complex engineering
problems reaching substantiated conclusions using first principles of mathematics, natural sciences, and

3. Design/development of solutions: Design solutions for complex engineering problems and design
system components or processes that meet the specified needs with appropriate consideration for the
public health and safety, and the cultural, societal, and environmental considerations.

4. Conduct investigations of complex problems: Use research-based knowledge and research
methods including design of experiments, analysis and interpretation of data, and synthesis of the

5. Modern tool usage: Create, select, and apply appropriate techniques, resources, and modern
engineering and IT tools including prediction and modeling to complex engineering activities with an

6. The engineer and society: Apply reasoning informed by the contextual knowledge to assess
societal, health, safety, legal and cultural issues and the consequent responsibilities relevant to the

7. Environment and sustainability: Understand the impact of the professional engineering solutions
in societal and environmental contexts, and demonstrate the knowledge of, and need for sustainable

8. Ethics: Apply ethical principles and commit to professional ethics and responsibilities and norms of

9. Individual and team work: Function effectively as an individual, and as a member or leader in
diverse teams, and in multidisciplinary settings.

[0. Communication: Communicate effectively on complex engineering activities with the engineering
community and with society at large, such as, being able to com prehend and write effective reports and
design documentation, make effective presentations, and give and receive clear instructions.

1. Project management and finance: Demonstrate knowledge and understanding of the engineering
and management principles and apply these to one’s own work, as a member and leader in a team, to

12. Life-long learning: Recognize the need for, and have the preparation and ability to engage in

independent and life-long learning in the broadest context of technological change.
=3 S - S B
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SINHGAD TECHNICAL EDUCATION SOCIETY’S
SMT. KASHIBAI NAVALE COLLEGE OF ENGINEERING,
PUNE-411 041
DEPARTMENT OF E & TC ENGINEERING
Criterion No.: 2.6.1
Academic Year 2018-19

Program Educational Outcomes:

Graduates will be able to
1. Apply concepts of mathematics, science and engineering for design - development of

creative interdisciplinary frameworks for advancement of the society.
2. Demonstrate quantifiable advancement in the careers they decide to seek after.

3. Adopt life-long learning with high morals to outshine in the volatile economic and
technological environment.

Dr. S.K. Jagtap

HQ‘QD (E &TC)

Dept. of Electronics &
ication Engineering
Telecommunication ENgmectits
Smt. Kashibal Navale Coll%zge
of Engineering, Pune - 41.

L
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SINHGAD TECHNICAL EDUCATION SOCIETY’S
SMT. KASHIBAI NAVALE COLLEGE OF ENGINEERING,
PUNE-411 041,
DEPARTMENT OF E & TC ENGINEERING
Criterion No.: 2.6.1
Academic Year 2018-19
Progiram Specific Outcomes:

PSOs are the statement that describe what a graduate of specific program should be able to do -

PSO1 To design and Implement Modern Electronic Systems utilizing knowledge of Embedded Systems, VLSI and Signal Processing

PSO2 Identify and apply appropriate Modern tools for the design and implementation of communication using IoT. Al and Robotics

Dr. S.K. Jagtap
HOD (E &TC)

Head
Dept. of Electronics &
Telecommunication Engx.‘neenn;g
Smt. Kashibai Navale College
of Engineering, Pune - 41.
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SINHGAD TECHNICAL EDUCATION SOCIETY’S
SMT. KASHIBAI NAVALE COLLEGE OF ENGINEERING,
PUNE-411 041
DEPARTMENT OF E & TC ENGINEERING
Criterion No.: 2.6.1

LIST OF COURSE OUTCOMES IN ACADEMIC YEAR 2018-19

Course Outcomes for Second Year First Semester Course (2015 Pattern)

CO No St‘ltement
COl  |Understand mathematical description and representation of continuous and discrete time signals and systems.
co2 Develop input output relationship for linear shift invariant systems and understand the convolution operator for continuous
and discrete time systems.
CO3 |Understand and resolve the signals in frequency domain using Fourier series and Fourier transforms.
CO4 Understand the limitations of Fourier transform and need for Laplace transform and develop the ability to analyze the
) system in s- domain
CO5 Understand the basic concept of probability, random variables & random signals and develop the ability to find

Statement

co\rrela@‘im CDF,\ PDF and robabll't ofa given event

CO No
CO1 [Comply and verify parameters after exciting devices by any stated approach.
CO2 |Discuss, examine and enforce circuit and test the realization
CO3  |Define, outline, build and test small signal model of FET and MOSFET.
CO4  |Define, illustrate and validate performance of TET at low frequency. !
CO5

Outline, design and implement adjustable voltage regulator circuit electronic applications.

Statement

() COl  |Analyze the simple DC and AC circuit with circuit simplification techniques and Network Theorems.
CO2 [Select the proper type of the transformer.
CO3  |Explain construction, working and applications of DC Machines / Single Phase & Three Phase AC Motors
CO4 |Classify motors and prefer appropriate electrical motor for given application.

CO No. |Statement
Col Recall fundamentals of procedure-oriented programming and understand the computational efficiency of the principal
algorithms such as sorting & searching.
CO2 |Implement different searching and sorting methods.
CO3 |Compare & use concepts of stack & queue for various applications.
CO4  |Explain how arrays, linked structures are represented in memory and use them in algorithms.
cos |p I d Is of d apply them f l “ "Ti’\@b\\
emonstrate 1s applications. 2
various terminologies and traversals of trees and apply them for various app /" ’/a/\)\\
/&
CO6  |Classitfy various terminologies and traversals of graphs and use them for various applic

o %
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ment

Explain the basic logic gates and various reduction techniques of digital logic circuit in detail.

Design and identify complex examples of combinational circuits (Adders and their use as a Subtractor and sequential

CO2 L i i i
circuits (Shift Registers Counters).
CO3  [Explain, identify state machines (FSM, ASM) and design, implement state machines and realize sequential circuits.
CO4  [Explain, compare and classify digital logic families, PLDs and semiconductor memories.
CO5  |Design and implement hardware circuits to test performance and application.
CO6 Describe the architecture and use of microcontrollers for basic operations and write simple assembly/C programs using

8051 microcontrollers.

i

PR

Pl AR L i . & R
CO No. |Statement \
CO1  |Understand fundamental of various electrical measurements
CO2 |Understand and describe specifications, features and capabilities of electronic instruments.
CO3  [From the specifications of instrument and select an appropriate instrument for given measurement.
CO4  |Carry out required measurement using various instruments under different setups

Course Outcomes for Second Year Second Semester Course (2015 Pattern)

Statement

Solve higher order linear differential equations using appropriate techni ues for modelling, analysing electrical circuits
2 q g approp q g g

COl
and control systems.

co2 Solve p'roblems related to Fourier transform, Z-transform and applications to Communication systems and Signal
processing.

CO3 Evaluate Interpolating polynomials, numerically differentiate and integrate functions, numerical solutions of differential
equations using single step and multi-step iterative methods used in modern scientific computing. o

CO4  [Represent vector differentiation, analyse the vector fields and apply to Electro-Magnetic fields. \¥—>

COs 'Solve problems related to vector integration by Green's theorem, Stokes theorem and Gauss Divergence theorem which
gives relations between line, surface and Volume Integrals and apply it to Electro- Magnetic fields?

o6 Analyze conformal mappings, transformations and perform contour integration of complex functions in the study of

electrostatics and signal processing.

SN

Statement

COl  |Understand the characteristics of IC and Op-Amp and identify the internal structure.

CO2  |Understand and identify various manufacturing techniques.

CO3  |Derive and determine various performances based parameters and their significance for Op-Amp.
CO4  |Comply and verify parameters l‘eferring data sheet.

COS5  |Analyze and identify the élosed loop stability considerations and 1/0 limitations.

CO6

Smt. Kashibai Navale Coll
of Engineerin.

S41 238271



—

CO No. |Statement
Col Develop mathematical model of physical systems and also evaluate Transfer Function of System by Block Diagram
Reduction and Signal Flow Graph techniques.
CO2 |Evaluate Time Domain response of first and second order system for Standard test signals.
CO3  |Apply concept of Stability to analyse system using Routh criteria and Root Locus.
CO4 |Analyze Frequency Response of system using Bode plots and Nyquist Criteria.
CO5  |Express the system equations in state variable form.
CO6 Apply concepts of Dlgltal Control System PID controller and PLC in control system apphcatlons

Statement
, ) col Summarize generation of various types of Amplitude Modulation schemes and draw time domain and frequency domain
waveforms related to them.
co2 Describe superheterodyne receiver for AM demodulation and understand various properties like sensitivity, selectivity,
fidelity.
CcO3 Discuss generation of Frequency and Phase Modulation schemes and draw time domain and frequency domain waveforms
related to them.
CO4 |Describe superheterodyne receiver for FM demodulation and compare it with AM receiver
COs5 Calculate noise voltage, signal to noise ratio, noise figure and noise temperature for single and cascaded stages ina
communication system.
COG ' |Differentiate analog pulse modulation techniques like PAM, PWM, PPM and digital modulation technique like PCM.
e
CO No. |Statement
CO1 |Explain the principles of object oriented programming and basics of C++ programing language.
co2 Summarize the concepts of classes, objects, constructors, destructors and operators used for overloading concepts and
concept of inheritance.
) CO3 |Describe the fundamental concepts in Java programming.
CO4  |Apply concept of classes, objects and various methods in java programming.
CO5 |Differentiate the basic concepts of Inheritance, Packages and Interfaces in java.
CO6 Tllustrate the concept of multithreading, Exception handling and difference between applet and applications using Java

Statement

programs.

COl Solve the arithmetic and calculate LCM, HCF
CO2 |Describe Bloom taxonomy and analyze the strength and weakness also improve weakness
o3 Develop effective communication skills and problem solving abilities in order to fetch employability opportunities and
further success in the workplace

CO4  |write the paragraph, story and letter also solve real problem using problem solving
CO5  |Construct the team and identify and solve the ploblem l—-’;ﬁ;‘\

: NaVa/ 'ﬂf_”—’
CO6 |Represent and judge themselves /}%\ e\\ X
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Course Outcomes for Third Year First Semester Course (2015 Pattern)

: — —— : S —— o e
D stment: B & (%E INEee) rse Name, !
A S il AR

CO No. |Statement
col Describe various building blocks of digital communication systems and the signal flow with different waveform coding
techniques.

CO2  |Analyze the performance of baseband digital transmission and draw various data formats.

CO3  [Describe various random processes and mean, autocorrelation, cross correlation, probability density functions related to it. j
§

;

CO4  |Explain time and frequency domain analysis of the signals in a digital communication system

Analyze the performance of pass band digital communication system in terms of error rate and spectral efficiency and

CO5 ;
sketch their waveforms.

CO6  |Understand working of spread Spectrum communication system and its performance

L

'»% 5

Zwm‘
s
=

CO No. Stafement

COl  |Define, classify and discuss various types of signals, analyse signals and apply mathematical concept for signal processing.

CO2  |Analyze the discrete time signals and system using different transform domain techniques.

CO3  |Design & implement various filters for filtering different real world signals.

CO4 | Apply DSP in different real world signal processing applications.

L o L L

CO No. |Statement

COl  |Apply basic mathematical concepts related to electromagnetic vector fields.

Apply the principles of electrostatics to the solutions of problems relating to electric field and electric potential, boundary

CO2 2 s i
conditions and electric energy density.
' CO3 Apply the principles of magneto statics to the solutions of problems relating to magnetic field and magnetic potential,
boundary conditions and magnetic energy density. >
CO4  |Analyze time varying fields using the concepts related to Faraday‘s law, induced emf and Maxwell‘s equations.

CO5  [Analyze transmission line problems using Smith Chart.

CO6 | Apply Maxwell’s equations to solve problems related to uniform plane wave propagation.

; ‘ L bz@, S
CO No. |Statemen

COIl  |Describe 8-bit Microcontroller Architecture of 8051.

Explain programming in assembly language for 8051 and to study various software and hardware tools for developing
applications.

CO3  |Explain interfacing of real world peripheral devices.

CO4 |Describe PIC18FXX Microcontroller Architecture.

CO5  [Explain interfacing of real world peripheral devices using Embedded C:

s = J”ﬂé N ¢ : i S
CO6  |Explain interfacing ofl*/ga/\wé\ul%—-péﬁ'p%a‘hdewces using different communication pr toco_"l/_-
S ’,{r‘;} Vs RN\ ,.

~

ea
‘  Dept. of Electronics &
-~ Telecommunication Eng
! 4 P b4 ale “"‘ vile
Szgathg(as.mbal. Nav)m Coll 240/ 271
Fngineering, Pune - - -




Departmen O fing, Course Name: v ;:.\,‘f C8 (30418
CO No. |Statement

COIl  [Describe key elements of the mechatronics system and its representation in terms of block diagram.

CO2  |Identify basic principles of Sensors and Transducers.

CO3  [Classify various types of mechatronics system components and its applications.

CO4  Describe case study of the mechatronics system.

COS  |Identify Electrical Actuators, Electron-mechanical actuators

CO6  |Describe case study of the mechatronics system.

Statement

) COl  [Visualize and practically implement various baseband and passband moduiation techniques.

CO2  |Analyze various aspects related to Spread Spectrum Techniques

CO3  |Simulate performance parameters of baseband and passband modulation techniques using MATLAB.

CO4  |Understand the digital signal processing, sampling and aliasing.

CO5  |Analyze various properties of DFT.

CO6 App_‘ly different window methods to realize IR filter design.

>

Departmel &TC Engincering. Cou ames Micro irollers and Mechatronics |

CO N)o.' Statemént

COl1  |Explain programming in assembly language for 8051 and Explain interfacing of real world peripheral device. i

CO2  |Explain interfacing of real world peripheral devices using Embedded C for PIC18FXX Microcontroller

4, CO3  (Explain interfacing of real world peripheral devices using different communication protocol.

).
d Co4 Understand the key elements of Mechatronics design process and the basic concepts of engineering system with dynamic i
response of the system.
COs Realize the concepts of real time interfacing and data acquisition and discuss the operating principles of hydraulic and

Pneumatic systems.

CO6  |Understanding the concepts of design of Mechatronics system through case studies.

CO No. |Statement

COl  [Assess the fundamental steps and working principles of electronics devices to build electronics systems.

CO2  |Understand datasheets and select suitable components and devices.

CO3  |Implement prototype of Data Acquisition system by selecting proper transducer and signal conditioning circuit.

CO4  |Develop an electronic system/sub-system and verify its performance by simulating the same.

CO5 |Customized an EDA tool for circuit schematic X ..

€O |Construct, accomplish the database and quer Iml{ {ﬁ‘&!}smg\%\“e tools. i ead
‘Dept. of Electronics &
Telecommunication Engineering -
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Course Outcomes for Third Year Second Semester Course (2015 Pattern)
ol (B &T A . me: P Slec! s 041!
\ s G
CO No. |Statement
COl |Design and implement a triggering / gate drive circuit for a power device.
CO2 [Understand and analyze different phase controlled converters
CO3  |Construct the design and control of rectifier and inverter circuits.
CO4  |Experiment the working of DC-DC converters and AC voltage controllers.
CO5 |Explain the working of resonant circuits and design protection circuits used in power electronic applications.
CO6  |Examine different special motor drives for various industrial applications.

" CO No. [Statement
COl  |Perform information analysis and design of different source coding technique for data compression.
CO2  |Explain different channel coding theorems for communication system and Analyze the performance of error control codes.
CO3 |Design a channel coding scheme in communication system.
CO4  |Design of encoding and decoding circuits for channel performance improvement against burst error.
CO5  |Apply and define fundamental principles of data communication and its components.
CO6  |Understand flow and error control techniques in communication networks.

CO No. |Statement

COl  |Grasp the fundamentals of management as a function and put it into use.

CO2 |Understand the importance of quality in a business and the various philosophies & tools on quality P
\\,

CO3  |Demonstrate knowledge of the financial position of an organization and its use along the project management life cycle.

CO4  |Illustrate the importance of human resource and the various stages a employee has to be managed through case studies

CO5 Explain the concept of entrepreneurship, demonstrate the various activities to be carried out for entrepreneurship and the

support available to encourage entrepreneurship.
CO6  [Outline the role of marketing and examining the various traditional and modern marketing techniques.

Smt. Kashibal Na‘/\., :
of Engineering, Pune - 41.

CO No. [Statement
CO1 |Describe the features, advantages of ARM 7, ARM 9 & ARM11.
CO2 |Describe the ARM 7 microprocessor architectures and its features.
CO3  |Design and Interface the advanced peripherals to ARM based microcontroller.
CO4 |Design embedded s stel/wﬂ;ﬂ:%'l\able resou !'ces.
v meaaeh oon e

05 |Describe the C67 \rgt | d its features.

C ?@;@yﬁo‘rs a & ure and its features
| 3V ™\
CO6  |Apply DSP Proc?&w S dr;\qllgeqom ces ansignal processing applications. Head
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CO No. [Statement
COl  |Establish the awareness of different components of Systems Programming.
CO2 |Analyze and investigate the different implementation techniques of system programming operating system abstractions.
CO3 |Demonstrate and interpret different OS functicns, process management policies and scheduling of processes by CPU.
CO4 |Discover the requirement for process synchronization and deadlock.
CO5 |Understand the Memory management systems and its allocation policies, Virtual Memory and Paging systems.
CO6  |Develop knowledge of file management techniques, various I/O devices and scheduling algorithms.
3 b R )E e R
é’ L cour ALK
CO No. |Statement '
) CO1 |Understand the characteristics of different power electronic devices.
CO2 |Discuss, analyse different controlled converters.
CO3  |Implementation of various power electronics applications.
co4 Discuss, distinguish and interpret entropies and mutual information for Noise free, Error free, Binary Symmetric and Noisy
Channel
COs Discuss, analyse and interpret Shannon-Fano, Huffman, Linear Block, Cyclic, Convolutional, BCH-RS Coding and
decoding
CO6  |Discuss networking components and LAN and simulate ARQ techniques.
| CO No. |Statement
COl  |Understand and interpret basics of LPC2148 also interfacing of LPC2148 with display, GSM.
co2 Analyze the concepts of finding current location latitude and longitude values with the help of GPS also demonstrate the
concept of ADC.
(»> CO3 |Examine interfacing of SD card to LPC 2148 using SPI also interfacing of EEPROM to PLC2148 using I12C protocol.
CO4  |Understand and interpret the basics of the Linux operating system using various functions.
CO5 |Describe and design various components of system software.
CO6  |Demonstrate and implement various process and memory management algorithms.
e SR R T . T .
;’ . Yy S dd ¥ ec o
bl ' “\l}?ff\ o \%‘& L S
CO No. |Statement
COl |Understand, plan and execute a Mini Project with team.
CO2 |Implement electronic hardware by learning PCB artwork design, soldering techniques, testing and troubleshooting etc.
CO3 |Prepare a technical report based on the Mini project.
CO4
A==

Head
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CO No.

Course Gutcomes for Fourth Year First Semester Course (2015 Pattern)
CO N'o. Statement ] ‘
COl | Write effective HDL coding for digital design.
CO2  |Apply knowledge of real time issues in digital design.
CO3  |Model digital circuit with HDL, simulate, synthesize and prototype in PLDs.
CO4  |Design CMOS circuits for basic digital circuits and specified applications.
CO5  |Analyze various issues and constraints in design of an ASIC.
CO6  [Apply knowledge of testability in design and build self-test circuit.
! gineeri ourse Name: Computer Network: Securit | y
CO No. |[Statement : \ |
COI - |Compare different types of network; network Topology, different network devices.
CO2 |Understand TCP/IP protocol suite.
CO3  |Compare and Understand IPv4 and IPv6 IP addressing.
CO4  |Apply basic knowledge of installing and configuring networking applications.
Apply a basic knowledge of network security.

Statement

COl

Distinguish various performance parameters of radiating elements.

CO2  |Define, analyse, and classify radiating elements and arrays.
CO3  |Discuss, apply waveguide fundamentals in design of transmission lines. U
CO4  |Design and set up a system consisting of various passive microwave components.
CO5  |Apply and analyse tube based and solid state active devices along with their application.
CO6  |Define and measure performance parameters of microwave components.
A O] 1Ing. OUr; ame: pioital ima ana Q\XQ
i %& L e . . t%&
CO No. |Statement

col Develop and implement basic mathematical operations on digital images (2-D) and using fundamental concepts of Digital

Image Processing with basic relationship of pixels. :
CO2  |Investigate image enhancement techniques and restoration problems.
CO3  [Apply and classify various 2-D data compression techniques for 2-D digital images.
CO4  |Categorize and design image processing techniques for segmentation and Morphological operators.
CO5 |(Interpret objects and 1eWmaoe with appropriate representation techniques. ,

p ) pprop p q -

CO6

O\lEga
Explore video sign /‘Bﬁi%@fﬁtﬁgh@dlfferent algarithms for Vldeo processing. h ot
F2) 7 Head
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CO No.

Statement

COl  |Identify design metrics of embédded systems to design real time applications.
CO2 |Explain the concept of Real Time Operating Systems in embedded applications.
CO3  [Summarize concepts of pC/OS RTOS.

CO4  [Select and make use of modern architecture for embedded system design.

CO5 |Select Linux for embedded system development.

CO6  |Develop an embedded product using an open source platform.

Statement

Describe the modern view of Al as the study of agents that receive precepts from the Environment and perform actions.

CO2 |Demonstrate awareness of informed search and exploration methods.

CO3  |Explain about Al techniques for knowledge representation, planning and uncertainty Management.
CO4  |Develop knowledge of decision making and learning methods.

CO5 |Design and develop different pattern recognition and expert system algorithms for various applications.
CO6  [Outline the fundamentals of Natural Language Processing.

Statement

CO1  |Familiar with various stages of Electronic Product Design.

CO2  |Understand different considerations of analog, digital and mixed circuit design.
D CO3  [Familiar with different considerations of software design and testing methods.

CO4  |Get acquainted with methods of PCB design and different tools.

CO5 Understand the importance of product test and test specification.

CO6  |Get acquainted with the process and importance of documentation.

Statement

COl  |Select a suitable LAN topology for the given network.

CO2 |Identify a given class of IP address.

CO3  |Understand simulation of different application layer protocols in Cisco Packet Tracer.

CO4  |Differentiate various antenna and antenna array by calculating performance parameters

CO5  [Design and set up a system consisting of various assive,me components.

5 ER 2 B \avale o g b =l
S MR By : > 97\

CO6 |Measure performance parameter of microwave compo ,@ !
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Staement

CO No.

COl  [Model various combinational and sequential circuits using HDL and simulate using EDA tool.

CO2 |Design and implement a Digital system on an FPGA board.

CO3  |Design and implementation of CMOS Digital Circuit Layout using EDA tool.

CO4  |Understand fundamentals operation of Digital Image and its process

CO5 Asses the different types of image enhancement techniques for the perfection of pictographic information for human

" |perceptions

Understand the concepts of image segmentation, compression and recognition techniques to remove redundancy pixel
transmit the image/Video using less bandwidth and object detection.

Statement

CO1  [Model various combinational and sequential circuits using HDL and simulate using EDA tool.
CO2  |Design and implement a Digital system on an FPGA board.

CO3  |Design and implementation of CMOS Digital Circuit Layout using EDA tool.

CO4  |Explain task controlling procedures

CO5  |Perform Interfacing with peripheral devices

CO6

Implement controller programming platforms

T

CO No. |Statement
CO1  [Apply their acquired skills to define problem statements and objectives.
CO2  |Paraphrase abstract and synopsis for selected problems.
CO3  [Analyze related research work and summarize in the form of literature survey. (i)
CO4  |Demonstrate their knowledge of technological tools and techniques for planning and execution of project.

Course Outcomes for Fourth Year Second Semester Course (2015 Pattern)

CO No. [Statement
COl  |Describe how wireless networks are penetrating our lives for data, multimedia and voice transmission.
CO2  |Analyze different traffic model to predict and measure the propagation loss.
Co3 Understand basic concepts of cellular system, wireless propagation and the techniques used to maximize the capacity of
cellular network.
CO4  |Understand the detailed Architecture of GSM with the call establishment process.
CO5  |Evaluate the performance of CDMA and GSM system.
CO6  |Get the overview of L

* Hetd
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CO No. [Statement

COl  [Select various components such as optical source, detector and fiber of Optical Communication system.

CO2  Demonstrate Link power budget and Rise Time Budget by proper selection of components and check its viability.

CO3  |Identify state of the art active and passive WDM components.

CO4  |Analyze Orbital parameters of Satellite Orbits.

CO5  |Determine various subsystems in Satellite Communication.

CO6  [Design Uplink and Downlink Satellite System.

R T T
4 38
\ .

CO No. [Statement

() col Differentiate between various learning approaches and illustrate the steps involved in designing a different machine
learning algorithm.
o2 Demonstrate the application of supervised learning algorithms like regression and classification for solving real world

problems.

CO3  |Develop unsupervised learning algorithms to solve complex problems with an understanding of the trade-offs involved.

CO4  |Analyze basic concepts of neural networks and different learning mechanisms for societal applications.

COS5  [Investigate various neural network algorithms to solve real world problems.

COG6 . |Formulate deep learning algorithms such as Convolutional Neural Networks (CNN’s) for image recognition applications.

CO No. [Statement

COIl  |Analyze different parameters of color television system.

CO2  |Study and understand various HDTV standards and Digital TV broadcasting systems.

m

‘\> CO3  |Nlustrate different video, audio and image compressing techniques.

CO4  |Understand Audio systems and PA systems.

CO5  |Understand various acoustic systems.

CO No. Statemenf e : : ;

CO1  |Familiar with the history, concept development and key components of robotics technologies.

CO2  |Understand mathematical manipulations of spatial coordinate representation and transformation.

CO3  |Solve basic robot forward and inverse kinematic problems.

CO4  |Understand and able to solve basic robotic dynamics, path planning and control problems.

CO5  |Get acquainted with advanced robotic techniques.

e e
COG6  [Acquire basic knowledge of developing and building a robot.m HCdgj
‘ - FEleclronics :
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Statement

CO1  |Describe, distinguish & interpret various concepts and terminologies used in WSN.

CO2  |Classify and summarize use of various radio communication and link management in WSN,
CO3 |Define and compare various wireless standards and protécols associated with WSN.

CO4  [Recognize and illustrate importance of localization and routing techniques used in WSN.
COS5  [Understand and discuss techniques of data aggregation and importance of security in WSN.
CO6  |Analyze, compare and examine the issues involved in design and deployment of WSN. '

Satement . /
COl  |Model the physiology of the biomedical system.
o2 Understand functioning of heart; principle and working of Biomedical Instruments for cardiovascular system with various
sources of bio- signal distortions and its remedial techniques.
CO3  |Describe the structure of the nervous system and analyse EEG signals for disease detection like Epilepsy and Sleep apnea.
CO4  |Select appropriate filters like Active, Wiener and Adaptive Filters for artifact removal in ECG signal.
COS5  |Analyze ECG signals and apply knowledge of electronics engineering for noise removal and highlight the features.
CO6  |Discuss the application of Electronics in diagnostics and therapeutic areas.

CO No. |Statement
COl  |Understand and perform practical based on telephone switching.
CO2  |Analyze and perform experiment on telecommunication traffic. b
CO3 |Understand and simulate wireless channel model.
CO4  |Identify various components such as optical source, detector and Fiber of Optical Communication system
CO5 |Determine Power budgét and Time budget analysis of optical fiber system.

Statement

Design an AUDIO-VIDEO satellite link between Transmitter and Receiver and transmit three separate signals (Audio,
Video, and Tone) simultaneous|

CO1  |Understand the fundamental theory and concepts of neural networks.
co2 Apply different neural network architectures and algorithms to solve real time problems such as classification and
regression.
Co3 Develop and characterize various machine learning algorithms such as supervised, unsupervised to solve real-life
o) . . .
problems such as classification and regression.
CO4 valutignal nenral netwarks

Vadgaen(Bk)
Pune-41,




CO No. |Statement

COl  [Understand the various concepts, terminologies and working of television systems.

CO2  |Study and understand various audio and video formats, compression techniques.

CO3  |Illustrate different audio systems and PA systems.

CO No. [Statement

CO1 |Design solution for the problem defined.

CO2  |Execute the project to find a solution which is ethical and professional.

) CO3  |Prepare a detailed report of work carried in the process of execution of the project.

CO4  |Demonstrate oral, written and technical skiils acquired during the process of completion of the project.

Dr. S.X. Jagtap
HOD (E &TC)
Head i
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CO No Statement
Department of Mechanical Engineering, Course Narie: Engineering Mathematics -I11 (M15P201), A.Y 2018-1 9
MI5P201.1 : v
Solve higher order linear differential equations and apply to modeling and analyzing mass sprmg systems.
MI5P201.2 :
Apply Laplace transform and Fourier transform techniques to solve differential equationsi nvo-ved in Vibration theory, Heat transfer and related engi ing applications
MI15P201.3 . §
Apply statistical methods like correlation, regression analysis in analyzing, interpretinge xoermental data .
M15P201.4
Apply probability theory in testing and quality control.
M15P201.5 v 7
Perform Vector differentiation & integration, analyze the vector fields and APPLY to fluidflosv problems
MI5P201.6 : e . : ’ .
Solve various partial differential equations such as wave equation, one and two d ional heat flow equations.
Department of Mechanical Engineering, Course Name: Manufacturing Process -1 (M15P202), A.Y 2018-19
MI15P202.1 DIFERENTIATE various Casting process and ANALYZE moulds used for sand casting procsss
M15P202.2 Identify,Differentiate metal forming process & estimate dimension of die used for open die focging.
MI15P202.3 Understand, differentiate and compare different plastic moulding technique,
MI15P202.4 IDENTIFY various metal joining techniques.
MI5P202.5 Identify various sheet metal process and analyze progressive and drawing dies.
MI15P202.6 Understand the construction of centre lathe, various attachments of the machine and varions cperations performed using the lathe
Department of Mechanical Engi ing, Course Name: Computer Aided Machine Drawing(M15P203), A.Y 2018-19
MI15P203.1 Understand the importance of CAD in the light of allied technologies such as CAM, CAE. FEA CFD and PLM
MI15P203.2 Draw 2D sketching using parametric technology
M15P203.3 Draw 3D machine components modeling using parametric feature-based modeling
MI5P2034 Create 3D assemblies that represent static or dynamic Mechanical Sy
M15P203.5 Understand and impliment Geometric Dimensioning and Tolerancing
MI15P203.6 Communicate between Design and Manufacturing using 2D drawings
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v 15P204.1 Understand and apply laws of thermodynamics to various processes and thermodynamic systems 3
MI15P204.2 Apply the concept of Entropy and determine thermodynamic properties for various ideal gas processes.
MI15P204.3 Estimate performance of various Thermodynamic cycics and availability in each case.
MI15P204.4 Estimate the quality of steam and performance of vapour cycle.
¥A15P204.5 Evaluate the performance of steam penerators.
rM15P204.6 Demonstrate Psychrometric processes using psychrometric chart.
Department of Mechanical Engineering, Course Name: Material Science (M15P205), A.Y 2018-19
A15P205.1 Demonstrate the basic concept and properties of Material.
1A15P205.2 Demonstrate and apply fundamental material/metallurgical theories behind material pr
ILA15P205.3 Eval material properties through experimentation and analyze and interpret results.
(L115P205.4 Define and analyze engineering problems related to corrosion and achieving a practical soluticn.
[M15P205.5 Recognize how surfaces of the materials can be strengthened using various surface modification techniques.
M15P205.6 Select proper metal, alloys, nonmetal and powder metallurgical component for specific
Department of Mechanical Engineering, Course Name: Strength of Materials (M15P206), A.Y 2018-19
:MISPZOG,] ANALYSE various types of stresses and strain developed on determinate and indeterminate members.
M15P206.2 CONSTRUCT shear force and bending moment diagram for various types of transverse loading and suppart.
M15P206.3 EVALUATE bending stress and shear stress distribution in machine elements
M15P206.4 DETERMINE slope and deflection of beam and EVALUATE strain energy stored due to various types of load.
MI15P206.5 CALCULATE torsional shear stress developed in shaft and buckling of column.
M15P206.6 APPLY the concept of principal stresses and theories of failure to determine stresses.
Department of Mechanical Engineering, Course Name: Audit Course -1 (M15P207), A.Y 2018-19
MI15P207.1 Generate awareness about number of people dyeing every year in road accid , traffic rules and characteristics of accident.
MI15P207.2 Understand the importance of multidisciplinary approach to planning for traffic safety and rehabilitation
EISPZD'H Gain information and knowledge about people responsible for accidents and their duties
MI15P207.4 Und d 5 P's of road safety education .

Ciae
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Course Qutcome For SE Year Sem-II Course 2015 Pattern

Department of iwiechanical Engineering, Course Name: Fluid Mechanics (M1 5P208), A.Y 2015-19

BM15P208.1 DETERMINE various properties of fluid
IV15P208.2 APPLY the laws of fluid statics and ¢ pts of buovancy
MI5P208.3 IDENTIFY types of fluid flow and terms associated in fluid kinematics
MI15P208.4 UNDERSTAND and APPLY principles of fluid dynamics to laminar flow
M15P208.5 ESTIMATE friction and minor losses in internal flows and UNDERSTAND the concept of boundary layer formation over an external surface
v15P208.6 CONSTRUCT mathematical correlation considering di ionless parameters, also AELE to predict the performance of prototype using model laws
Department of Mechanical Engi ing, Course Name: Soft Skills (M15P209), A.Y 2018-19
MI15P209.1 Understand about SWOT analysis & identify their Strenghts, Weakness.Opportunity & Threats
L115P209.2 understand the differnce between listening & Hearing
L15P209.3 Improve presentation &speaking skills
H15P209.4 write their resume
M15P209.5 Apply businees etiquette for right attitudinal behavioural chang,
M15P209.6 Ce icate effectively in a group with help of social media
Department of Mechanical Engi ing, Course Name: Theory of Machines -1 (M15P210), A.Y 2018-19
MI15P210.1 IDENTIFY mechanisms in real life applications.
MI5P210.2 PERFORM kinematic analysis of simple mechanisms.
M15P210.3 PERFORM static and dynamic force analysis of slider crank mect
MI5P210.4 DETERMINE moment of inertia of rigid bodies experimentally
MI15P210.5 ANALYZE velocity and acceleration of mechanisms by vector and graphical methods =
Department of Mechanical Engineering, Course Name: Engineering Metallurgy (M15P211), A.Y 2018-19 Assistant
Dept. of|Me
M15P211.1 UNDERSTAND the basic concept of Engineering Metallurgy and construct Equilibrium diagrams. = yasHib
W 15P211.2 PREPARE the specimen for Metallography and analyze microstructurcs for ferrous and monferrous metals for Industrial applications. of Engifje
N15P211.3 COMPARE various types of steels and_alloys for its applications.
M15P211.4 IDENTIFY the suitable heat treatment methods for different types of steels.
MI15P211.5 DIFFERENTIATE various specific grades of steels and modemn materials for engineering practices.
MI5P211.6 CLASSIFY the various Nonferrous metals and their alloys for industrial application
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" Department of Me.l:'f :al Engineering, Coiirse Name: Applied Thermodynamics (M15P212), A.Y ©~ 819

S
MI15P212.1 Classify various types of Engines, Compare Air standard, Fuel Air and Actual cycles and identify various losses in real cycles. 1
MI15P212.2 Und 1d fundametales of petrol engine including Theory of Carburetion, Stages of Combustion in 8. L. Engines and Theory of Detonation, and factors affecting detonation
MI5P212.3 Understand fundametales of petrol engine including Fuel Supply system. Types of Injectors and Injection Pumps.Comparison of SI and CI Combustion and Knocking and Factors affecting, Criteria for good combus
MI5P212.4 Investigate performance parameters of I C. Engines
MISP212.5 Describe construction and working of various 1. C. Engine systems also various harmful gases emitted from exhaust and different devices to control pollution and emission norms for pollution control
ML5P212.6 Describe construction, working of various types of reciprocating and rotary compressors with performance calculations of positive displacement compressors

Department of Mechanical E ing, Course Name: Electrical & Electronics Engineering (M15P213), A.Y 2018-19

MI15P213.1 Explain the operation of DC motor ,its speed control methods and braking

MI15P213.2 Describe the aperation of Induction Motor and its speed control methods.

MI5P213.3 Select sutaible special purpose motor and its industrial applications.

MI5P213.4 Compare between microprocessor and microcontroller & apply programming concept.

MI15P213.5 Understand Interfacing of Peripheral output devices

MI15P213.6 Devlop interfacing of different types of sensors and other hardware devices with Atmega328p based Arduino board.

T, 194¢

Department of Mechanical Engineering, Course Name: Machine Shop -1 (MI5P214), A.Y 2018-19

MI15P214.1 Manufacture spur gear on milling machine using indexing head
MI5P214.2 Perform surface grinding using table grinder

MI5P214.3 Prepare sheet metal component involving metal forming operations
MI5P214.4 Produce component using injection type plastic moulding machi

Course Outcome For TE Sem-1 Course 2015 Pattern

Department of Mechanical Engi ing, Course Name: Design of Machine El ts -1 (M15P301), A.Y 2018-19

MI5P301.1 Design the cotter joints, knuckle joints, levers and component subjected to eccentric loading.
MI15P301.2 Design shafts keys and couplings under static load conditions
: ; ; : ! e of
MI15P301.3 Analyze different stresses in power screws and apply those in the procedure to design screw jack
M15P301.4 Evaluate dimensions of machine components under fluctuating load condition A Ry @
m
12l & )
MI5P301.5 Evaluate and interpret the stress developed in welded and threaded joints H % q\
MI5P301.6 Apply the design and development procedure for different types of springs 0y,

Department of Mechanical Engi ing, Course Name: Heat Transfer (M15P302), A.Y 2018-19
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[MI5P302.1

Analyze the various modes of heat transfer and implement!  usic heat conduction equations for steady one dimensional thermal system.

S 1
M15P302.2 Apply general heat conduction equation to thermal systems with internal heat generation & evaluate heat transfer through extended surfaces
MI5P302.3 Validate lumped system analysis for ient heat conduction and identify insulating materials
M15P302.4 Analyze the heat transfer rate in natural and forced convection and eval hrough experi | investigation
MI5P302.5 Estimating heat transfer by radiation between objects with different geometries
MI15P302.6 Analyze the heat transfer equipments and estimate their performance
Department of Mechanical Engineering, Course Name: Theory of Machines -11 (M15P303), A.Y 2018-19
MI15P303.1 Understand fundamental of gear which will be the prerequisite for gear design.
MI15P303.2 Perform force analysis of Spur, Helical , Bevel , worm & Worm Gear
M15P303.3 Analyze speed & torque in epi-cyclic gear train which will help in gear design
MI5P303.4 Design cam profile with particular follower motion & understand cam jump phenomenon , advance cam curves
MI5P303.5 Synthesize a four bar mechanism with analytical & graphical methods
M15P303.6 Analyze the gyroscopic couple or its effect for stabilization of ship, aeroplane . Four wheeler vehicle & they will also choose appropriate drive for given application.
Department of Mechanical Engi ing, Course Name: Turbo Machines (M15P304), A.Y 2018-19
MI5P304.1 Know the basic principles, governing equations and applications of turbo M hi
MI5P304.2 Und d construction and working principle of Turbo Machines.
ML5P304.3 Design and evaluate different parameters for Turbo Machines.
MI15P304.4 Analyse different Turbo Machines.
M15P304.5 Predict performance of different Turbo Machines applying model analysis.
M15P304.6 Evaluate the performance characteristics of Turbo Machines.
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Department d!_"'""';hanical E ing, Course Name: Turbo Machines (M15P304), A.Y 201F ~9

M15P304.1 Know the basic principles, govermning equations and agglic;ti-t;ns of turbo Machines
MI5P304.2 Understand construction and working principle of Turbo Machines.
M15P304.3 Design and evaluate different parameters for Turbo Machines,
MI15P304.4 Analyse different Turbo Machi
MIL5P304.5 Predict performance of different Turbo Machines applying model analysis.
M15P304.6 Evaluate the performance characteristics of Turbo Machines.
Department of Mechanical Engi ing, Course Name: Metrology & Quality Controls (M15P305), A.Y 2018-19
M15P305.1 Select the appropriate measuring instruments (standards), design guages and calibrate measuring instruments.
MI15P305.2 Understand the conventional methods of ements and estimate the different parameters of gear and threads.
M15P305.3 Understand the advanced methods of such as CMM, Machine Vision System, Interferometer and Laser Metrology.
MI15P305.4 Assaciate quality control tools (Techniques) for industrial applications.
M15P305.5 Apply the appropriate statistical tools to investigate and predect the quality of product/process.
M15P305.6 Describe the different techniques in total quality management systems.
Department of Mechanical Engineering, Course Name: Skill Development (M15P306), A.Y 2018-19
MI15P306.1 Assemble the different comp such as tail stock, IC engine which are required for shop floor working
MI15P306.2 Acquire the knowledge of tool and tackles used in machine assembly shop
M15P306.3 use the Therotical knowledge in practical work
Department of Mechanical Engineering, Course Name: NMAO (M15P307), A.Y 2018-19
MI15P307.1 Impl appropriate numerical methods and solver to evaluate roots of equation. Measure the numerical errors.
MI15P307.2 Apply direct and approximate methods to solve linear algebric equations and formulation of algorithms and programs.
M15P307.3 Build solutions for real life problem using optimization techniques.
MI15P307.4 Choose and validate appropriate methods to solve initial and boundary value problems in Ordinary Differential Equations and Partial Differential Equatons.
MI15P307.5 Apply and validate various techniques for regression analysis and curve fitting.
M15P307.6 Analyze different numerical integration methods. c—/{(z L/)

iec

nanica
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Course Outcome For TE Year Sem-11 Course 2015 Pattern
~
CO No S
Department of Mechanical Engineering, Course Name: Design of Machine Elements -11 (M15P308), A.Y 2018-19

MI5P308.1 Design Spur, Helical, Bevel and Worm gears and apply it for industrial applications

MI15P308.2 Analyze Rolling contact bearing and its selection from manufacturer’s Catalogue

MI15P308.3 Select belt, rope and chain drive from manufacturer’s Catalogue

M15P308.4 Analyze and select sliding contact bearing for industrial applications

Department of Mechanical Engineering, Course Wame: Refrigeration & Air Conditioning (M15P309), A.Y 2018-19

MI15P309.1 Know the applications of refrigeration and air conditioning systems and present the properties, applications and environmental issues of different refrigerants,
MI15P309.2 Obtain cooling capacity and coefficient of performance by conducting test on vapour compression refrigeration and vapour absorption refrigeration systems.
M15P309.3 Analyze the refrigeration cycles and methods for improving performance of refrigeration systems.

MI15P309.4 Understand basic air conditioning pr >s on psychrometric chart and caleulate cooling load for various comfort and industrial air conditioning applications.
M15P309.5 Choose different ponents of refrigeration and air conditioning systems as per their operating principles and the requirement.

MI15P309.6 Select air distribution a.lnd air handling systems as per requirement.

Department of Mechanical Engineering, Course Name: Mechatronics (M15P310), A.Y 2018-19
BV15P310.1 Understand principle of sensors, its cl istics and applications in mechatronics system
15P310.2 Identify key el of mechatronics system and represention in terms of block diagram

IM15P310.3 Sensors and Actuators interfacing with DAQ using appropriate microcontroller
MI15P310.4 Develop PLC ladder programming for various control systemn appli

MI15P310.5 System modelling & stability analysis in frequency domain for control system application

v15P310.6 Implementation of PID control on real time systems

Department of Mechanical Engi ing, Course Name: Manufacturing Process -II (M15P311), A.Y 2018-19

#I5P311.1 Apply the knowledge of various facturing Processes

LII5P311.2 Identify various process parameter and their effect on processes

LI15P311.3 Figure out application of Modern Machining

IA15P311.4 Aapply the knowledge of different advanced machining pr

*15P311.5 Get familiarize with control systems, Manual part programming (plain milling and turning), Subroutine, Canned cycle

MI5P311.6 Get the knowledge of Jigs and Fixtures for variety of operations.
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Department o~~"~chanical Engineering, Course Name: Machine Shop- 1i (MISPJIZ-}, AY 200" 19

o

MI5P312.1 Understand and implement process planning sheet ofjob.
MI5P312.2 Draft jog and fixture drawing maually
MISP312.3 Excute various opertions on lathe machine to develop proposed mechanical component
Department of Mechanical Engineering, Course Name: Seminar (MI15P313), A.Y 2018-19

MI5P313.1 Establish motivation for any topic of interest and develop a thought process for tect | presantation
MI5P313.2 Organize a detailed literature survey and build a document with respect to technical publications.
MI5P313.3 Analysis and comprehension of proof-of-concept and related data.
MI15P313.4 Effective presentation and improve soft skills.
MI15P313.5 Make use of new and recent technology (e.g. Latex) for c hnical reports

Department of Mechanical Eng ing, Cowrse Name: Audit Course -I1 (M15P314), A.Y 2018-19
MI15P314.1 Appreciate the concept of Entrepreneurship
MI5P314.2 Identify Entrepreneurship opportunity .
MI15P314.3 Develop winning | plans.

Course Outcome For BE Sem-I Course 2015 Pattern

Department of Mechanical Engineering, Course Mame: Hydraulics & P tics (M15P401), A.Y 2018-19

CO No Statement
MI15P401.1 Understand working principle of components used in hydraulic & pneumatic systems
MI15P401.2 Identify various applications of hydraulic & pneumatic systems
MI15P401.3 Selection of appropriate components required for hydraulic and tic syst
MI15P401.4 Analyse hydraulic and p ic systems for industrial/mobile applications
MI15P401.5 Design a system according to the requirements
MI15P401.6 Develop and apply knowledge to various applications
Department of Mechanical Engineering, Course Fame: CAD / CAM Automation (M15P402), A.Y 2018-19
MI15P402.1 Associate and apply homogeneous transformation matrices for geometrical transformations mapping of 2D CAD entities.
MI5P402.2 Estimate analytical and synthetic curve profiles and associate various types of surfaces and solid modeling approaches for part modeling.
M15P402.3 Simulate the structural analysis of simple mechanical elements like bars, beams, trusses, etc using Finite Element Analysis software like ANSYS and comment on their safety.
MI15P402.4 Program CNC code for Turning / Milling operations and simulate tool path using CAM soffware,
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MISP402.5 Differentiate various additive rapinli manuf: ing techni==s for engineering applications.
'\._,E

M15P402.6 Differentiate roles and components of various industrial automation strat gt

__Department of Mechanical Engineering, Course Name: Dynamics of Machi ¥ (M15P403), A.Y 2018-19
MI5P403.1 Understand different methods to determine natural frequency for single DOF undamped & damped free vibratory systems.
M15P403.2 Analyze response of forced vibrations due to harmonic excitation, base excitation and excitation due to unbal d forces.
M15P403.3 Evaluate natural frequencies, mode shapes for 2 DOF undamped free longitudinal and torsioral vibratory systems.
MI15P403.4 Apply balancing technique for static and dynamic balancing of multi cylinder inline and radial engines.
M15P403.5 Understand uses of vibration ring instr ts for industrial / real life applications along with suitable method for vibration control.
M15P403.6 Analyze noise measurement & noise reduction techniques for industry and day today life problems.

_ Department of Mechanical Engineering, Course Name: Elective -I Finite El (MI5P 404A), A.Y 2018-19
M15P404A.1 Understand basic fund; als of finite element model using different approaches.
MI5P404A.2 Apply FEA technique to solve problems on bar, beams and truss for cal tlating displ stresses and reaction.
MISP404A.3 Evaluate stresses and displacements of 2D problems by using FEA.
MI5P404A.4 Implement the concept of isoparametric Elements, Co-ordi Mapping & Numerical Integration in FEA.
MI5P404A.5 Formulate the Finite Element model and Impl it to solve one di ional heat transfer problem.
M'_T.SP-'IMA.G Apply lumped and mass system methods and investigate dynamic behavior for bar, truss and beam element.

Department of Mechanical Engineering, Course Name: Eleetive -1 Computational Fluid Dynamics (M15P 404B), A.Y 2018-19

MI5P404B.1 Students should be able to model fluid / heat transfer problems and apply fundamental conssrvation principles

MISP404B.2 Stud should be able to do discretize the governing equations by Finite Difference Method and Finite volume Method.

MI15P404B.3 Students should be able to develop programming skills by in-house code development for conduction, convection and fluid dynamics problems.
MI5P404B.4 Students should be able to solve basic convection and diffusion equations and understands the Tole in fluid flow and heat fi

MI5P404B.5 To prepare the students for research leading to higher studies.

M 5P404B.6 To prepare the students for career in CAE industry using software tools.

Department of Mechanical Engineering, Course Name: Elective-I Heating Ventilation & Air Conditioning (M15P 404C), A.Y 2018-19

MISP404C. 1 Evaluate the performance parameters of trans-critical & ejector refrigeration systems

MISP404C.2 Estimate thermal performance of compressor, evaporator, condenser and cooling tower,

MI5P404C.3 Analyze refrigerant piping design, capacity & safety controls and balancing of vapour compressor system.

MI3P404C.4 Estimate heat transmission through building walls using CLTD and decrement factor &time lag methods with energy-efficient and cost-effective measures for building envelope.
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MI5P404C.5

Recognise working of types of desiceant, evaporative, 1+l storage, radiant cooling, clza1 room and heat pump air-conditioning systems.

MISP404C.6 Evaluate working of types of desiccant, evaporative, them;'slorage. radiant cooling, clezn room and heat pump air-conditioning systems.
Department of Mechanical Engineering, Course Name: Elective -I1 Automobil ngineering (M15P 405A), A.Y 2018-19
MISP405A.1 Understanding the automobile vehicle and it's layout. Demonstrate Automobile Transmissiaa system like clutch, gear box, etc
MI5P405A2 Demonstrate Automobile control system like Axle, steering, suspension, wheels and tyres with it's construction and working.
MISP405A.3 Demonstrate system like Suspension and Brakes with its Contruction and working principle
MI15P405A.4 Demonstrate of vehicle performance and safety of vehicle based on various road conditicns
MI5SP405A.5 Demonstrate electrical system like lighting. starting charging with its Contruction and warking principle. also demonstrate Automobile maint
MI15P405A.6 Demonstrate the Automobile system like Electrical and hybrid vehicles with their construction and working. Environment importance to use this vehicles and future scope,
Department of Mechanical Engineering, Course Name: Elective -II Operational Research (M15P 405B), A.Y 2018-19
MI15P405B.1 Apply the knowledge of LPP and decision theory to solve the problems related to top level ranagement.
MI15P405B.2 Optimize the available resources with the help of transportation and assignment models.
M15P405B.3 Select the optimal strategies in conflicting situations and solve simple problems of replacement.
MI5P405B.4 Solve, analyze and optimize the simple problems of CPM and PERT by using project zement techniques.
MI15P405B.5 Improve the decision making and also critical thinking related to sequencing as well as queuing models.
MI15P405B.6 Optimize multi stage decision making environments.
Department of Mechanical Engineering, Course Name: Elective -1I Energy Audit & M g t (M15P 405A), A.Y 2018-19
MI15P405C.1 Identify the demand supply gap of energy in Indian scenario
M15P405C.2 Carry out energy audit of an industry/Organization.
MI5P405C.3 Draw the energy flow diagram of an industry and identify the energy wasted or a waste strezr.
MI5P405C.4 Select appropriate energy conservation method to reduce the wastage of energy.
MI5P405C.5 Evaluate the techno economic feasibility of the energy conservation technique adopted.
MI15P405C.6 |Select appropriate cogeneration technig itable for organization
Department of Mechanical Engineering, Conrse Name: Project -1 (M15P 406), A.Y 2018-19
M15P406.1 Students will be able to find out the gap between existing mechanical systems and develop naw creative new mechanical system.
MI15P406.2 Students will be able to learn about the literature review.
MI15P406.3 Students will be able to get the experience to handle various tools. tackles and machines.

Course Outcome For BE Year Sem-I1 Course 2015 Pattern
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Department of Mechanical 7~ reering, Course Name: Encrgy Engincering /Power Plant Engineering (M1”  17), A.Y 2018-19
MI15P407.1 Describe present Energy generation scenario and Analyze\ﬂ'l: improved Rankine cycle with reheat and regenration, Cogeneration cycle .
MI5P407.2 Analyze the steam condensers, recognize the an environmental impacts of thermal power plant and method to control the same
MI15P407.3 Interpret the hydrograph and Analyze the flow duration curve
MI15P407 4 Analyze Diesel Engine power plant & Gas turbine power cyele.
MI5P407.5 Explain the fund tals of non-conventional power plants
MI5P407.6 Select power generation Equipment & determine depreciation cost.
Department of Mechanical Engineering, Course Name: Mechanical System Design (M15P 408), A.Y 2018-19
MI15P408.1 Design and model machine tool gear boxes for stated specifications
MI5P408.2 Apply the statistical considerations in design to analyze the defects and failure modes in industrial products.
M15P408.3 Design Belt Conveyor System for Material Handling applications
M15P408.4 Design and model cylinders and pressure vessels for engineering applications
I15P408.5 Design I.C. engine components for stated specifications
M15P408.6 Apply appropriate optimum design principles to hanical components.
Department of Mechanical Engineering, Course Name: Elective -III Tribology (M15P 4094), A.Y 2018-19
IM15P409A.1 Know the significance of role of tribology in Industry.
MI15P409A.2 know the the basic concepts of friction and wear mechanism and their measurement along with lubrication methods.
MI15P409A.3 Analyze the performance Hydrodynamic Bearings analytically.
MI5P40%A4 Analyze the performance Hydrostatic Bearings analytically.
MI5P409A.5 Know the mechanism of Elastohydrodynamic bearing and get the knowledge of advanced lubrication method
MI5P403A.6 Apply the principles surface engineering in different applications of tribology.
Department of Mechanical Engi ing, Course Name: Elective -11I Industrial Engineering (M15P 409B), A.Y 2018-19 .
MI15P409B.1 Apply the Industrial Engineering concept in the industrial environment.
MI15P409B.2 Manage and implement different concepts involved in methods study and understanding of work content in different situations
MI5P409B.3 Undertake small case study based project works regarding work measurement and time study.
MI5SP409B.4 Planning and controlling of production system and use of modern fo ing and mang t techniques for different types of industries Apply inventory models and techniques to create and recommend
MI15P409B.5 Develop capability in integrating knowledge of design along with other aspects of value addition in the conceptualization and manufacturing stage of various products.
MI15P409B.6 Identify various cost accounting and financial r practices widely applied in industries.
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Department 67 " '*MM&' CourseName: Elective -111 Robotics (MI5P 409C), A.Y  "*8-19

——

MISP409C. 1 Identify different type of robot configuration and design gripper
MI5P409C.2 select necessary Sensors, Drives and Control systems for Robot
M15P409C.3 Calculate forward and inverse kinematics and velocity in robotic systems by representing B4 parameters
MI15P409C .4 Plan trajectory for desired motion using trajectory planning tools for robot
M15P409C.5 Understand machine vision and select appropriate robot programming for given applicatice
M15P409C.6 Understand Artificial intellij , 1oT, machine leamning, and select simulation for robot ceafiguration
Department of Mechanical Engi ing, Course Name: Electi+= -IV Advanced Manufacturing Processes (M15P 410A), A.Y 2018-19
MI5P410A.1 Classify and analyze special forming processes
MISP410A.2 Analyze and identify applicability of advanced joining processes
MI15SP410A3 Understand and analyze the basic mechanisms of hybrid non-conventional machining techriques
MI5P410A.4 Select appropriate micro and nano fabrication techniques for engineering applications.
MI5P410A.5 apply various additive manufacturing technology for product development in industrial ap=-cations
MI5P410A6 Compare various material characterization techniques used to analyze effects of chemical composition, crystal structure, topography etc. of specimens.
Department of Mechanical Engineering, Course Name: Elective -1V Product Design & Development (M15P 410A), A.Y 2018-19
MI5P410B.1 On completion of the course, Students will be able to understand ial factors for product design.
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y g
MI5P410B.2

On complerion of the course, Students will be able to desirm product as per customer needs and satisfaction

On completion of the course, Students will be able to u:ﬁiéamd Processes and concepts during product development On completion of the course,

MI5P410B.3
MI5P410B.4 On completion of the course, Students will be able to understand methods and proce of Forward and Reverse engineering
MI5P410B.5 On completion of the course, students will be able to carry various design processes as DFA, DFMEA, design for safety
'M15P410B.6 On completion of the course, students will be able to understand the product life cycle and product data management
Department of Mechanical Engineering, Course Name: Project -IT (M15P 411), A.Y 2018-19
MI5P411.1 Design and develope manufacturing set up /simulate various mechanical systems using va-ious manufacturing processes / softwares
MI5P411.2 Evaluate the solution to a problem defined on the basis of h gap
MI15P411.3 Formulate a dissertation report
2012 Pattern
Course Outcome For Last Year Sem-I Course
_Department of Mechanical Engineering, Course Name: Eefrigeration and Air Conditioning-302049 (MI12P1), A.Y 2018-19
MI2PI.1 Understand the fundamental principles and applications of refrigeration and air conditionirg ' system
MI2P1.2 Obtain cooling capacity and coefficient of performance by conducting test on vapor compression refrigeration systems
MI2PL.3 Present the properties, applications and environmental issues of different refrigerants
MI12P1.4 Calculate cooling load for air conditioning systems used for various application
MI2P1.5 Operate and analyze the refrigeration and air conditioning systems.
MI2P1.6 Design and select the duct for air distribution system
Department of Mechanical Engineering, Course Name: Hydraulics and Pneumatics (MI12F2), A.Y 2018-19
MI2P2.1 Understand working principle of components used in hydraulic & pneumatic systems
MI2P2.2 Identify various applications of hydraulic & pneumatic systems
MI12P2.3 Selection of appropriate components required for hydraulic and pneumatic systems
MI12P2.4 Analyse hydraulic and pneumatic systems for industrial/mobile applications
MI12P2.5 Design a system according to the requirements
MI12P2.6 Develop and apply knowledge to various applications

HoD .
Department of Mechanical Engineering R \ C"'}___,__. s
Assistant Professor & Head
Dept. of Mechanical Engg.
Smt. Kashibai Navale College!

of Engineering, Pune - 41.
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107001

SINHGAD TECHNWICAL EDUCATION SOCIETY'S
SMT.KASHIBAI NAVALE COLLEGE OF ENGINEERING.PUNE -411041
DEPARTMENT OF ENGINEERING SCIENCE
Criterion No.: 2.6.1
List of CO of All Cources for A.Y. 2018-19

107001.1 System of linear equations arising in all engineering fields using matrix methods,satability of engg. Systems where eigenvalus & eigenvectors are essential.
107001.2 Algebraic and trancedental equations

107001.3  |Successive differentiation and series

107001.4  |Expansion of functions and differential calculus

107001.5  |Introduction to partila derivatives

107001.6 To apply the concept of jacobian to find partial derivative of implicit function and functional dependence. use of partial derivatives in estimating errors and

approximations and finding extreme values of function.

107002

et — S 2 iR e detishiiely

Develop understanding of interference, diffraction ; connect it to few engineering applications.

107002.1

107002.2  |Learn basics of acoustics, ultrasonics and their use in some applizations of sound engineering

107002.3  |Learn basics of lasers and polarisation and their use in some app ications

107002.4 |Understand theory of semiconductors and their applications in scme semiconductor devices.

107002.5 |Understand concepts and principles in quantum mechanics. Rela‘e them to some applications.

107002.6 |Summarize basics of superconductivity and nanotechnology. Explore few of their properties and technological applications.

S

Head of Department

Enginieering Science Department

b

Cmt Kaskikat :
oML f\am.:oag ;‘\__'a\';a:'e College
fCn eyo

O Engineering, Vadgaon, Pune - 41.
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CODE

|Enginerring Graphics-1

02006 :

Co with Stateme_nts

102006.1 Draw the fundamental engineering objec:s using basic rules and able to construct the simple geometries.
102006.2 Draw the projection of points, lines and planes
102006.3 To draw, understand and explain projection of solids resting on HP
102006.4 Sketch the conic sections, special curves, and draw orthographic views from pictorial views and models.
102006.5 Apply the concept of orthographic projection of an object to draw several 2D views and its

; sectional views for visualizing the physiczl state of the object.
102006.6

Apply the visualization skill to draw a simole isometric projection from given orthographic views precisely using drawing equipment.

CODE

-Co_wigh Stzitements -

103004.1 Evaluate work, power, and energy relatiors for various system and basic concepts of electrical engineering
103004.2 Differentiate between electrical and magn=tic circuits and derive mathematical relation for self and mutual inductance along with coupling
i effect.
103004.3 Demonstrate the operation of single phase transformer and calculate efficiency and regulation at different loading conditions . Calculate
; series, parallel and composite capacitor.
103004.4 Calculate characteristics parameters of alte-nating quantity and phasor arithmetic for pure resistive, capacitive and inductive circuit.
103004.5 Relate phase and line electrical quantities in polyphase networks. Derive expression for impedance, current, power in series and parallel
: RLC circuit with AC supply along with phesor diagram.
103004.6 Apply and analyze the resistive circuits usmng star-delta conversion KVL, KCL and different

network theorems under DC supply.
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ic Civil & Pvironmental Engs.

CODE CO ﬁ-’itﬁ -tat'.emns.
101005.1 Describe basic area of Civil Engg and their use in interdisciplinary projects.
101005.2 Identify construction materials, explain types of construction and difference between substructure & superstructure.
101005.3 Learn basics of surveying & levelling & calculate reduced levels.
101005.4 Explain types of ecosystems, enlist natural resources and describe solid waste management.
101005.5 Describe use of building planning principles and building byelaws for building construction.
101005.6 Distinguish and provide examples of conventional and non-conventional energy, have an understanding of environmental pollution.
| Fﬁ:ndamentﬁal’s"ﬁf Programming Languages-I
CODE
110003.1 Define and generalize problem solving aspects and various program design tools.
110003.2 Relate and manipulate basics of Programming language in 'C",
110003.3 Apply and develop programming using Decision Control Structures and Pointers in 'C',
110003.4 Evaluate and develop programming using Arrays , Functions and Strings in 'C' .
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CODE Co with Statements :
111007.1 Familiar with safety norms to prevent arry mishap in workshap.
111007.2 Able to handle appropriate hand tool, cuzzing tool and machine tools to manufacture a job.
111007.3 Able to understand the construction, working and functions of machine tools and their parts.
111007.4 Able to know simple operations (T urning and Facing) on a centre lathe.
Engincering Mathematics -1
0 107008 '
CODE
107008.1 The effective mathematical tools for soluzions of first order differential equations that model physical processes such as Newton’s law of
3y cooling, electrical circuit, rectilinear mot-on, mass spring systems, heat transfer etc.
The effective mathematical tools for solu=ons o7 first order differential equations that model physical processes such as Newton’s law of
107008.2 ; . b e : ;
cooling, electrical circuit, rectilinear motion, mass spring systems, heat transfer etc,
Advanced integration techniques such as Reduction formulae, Beta functions, Gamma functions, Differentiation under integral
107008.3 : : f : i i v ’ ;
sign and Error functions needed in evaluating multiple integrals and their applications.Fourier series
107008.4 Trace the curve for a given equation and measur= arc length of various curves.
107008.5 The concepts of solid geometry using equations of sphere, cone and cylinder in a comprehensive manner.
Evaluation of multiple integrals and its application to find area bounded by curves, volume bounded by surfaces, Centre of gravity and
107008.6 pals
|{Moment of inertia.

3; .

- Engineering a- S
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ingineering Chemistry

CODE Co ﬁ_-‘i_tlf"Staenit_s
107009.1 Apply the different methodologies for analysis of water and techniques involved in softening of water as commodity.
107009.2 Select appropriate electro-technique and method of material analysis.
107009.3 Demonstrate the knowledge of advanced engineering materials for various engineering applications
107009.4 Analyze fuel and suggest use of alternative fuels.
107009.5 An insight into nanao-materials & know’edge of carbon and hydrogen chemistry.
107009.6

Explain causes of corrosion and methods for minimizing corrosion.

CODE

'Co with Statements

102013.1 Able to understand the concept of basic mechanical elements & power transmission devices

102013.2 Identify steps in machine design process, various materials, their properties and their applications in human life as well as industrial
; practices.

102013.3 Discuss several manufacturing processes znd identify the suitable process

102013.4 Understand functions and operations of machine tools including milling,grinding and lathe machines

102013.5 Explain basic laws of thermodynamics, heat transfer and their applications, temperature measuring devices.

102013.6

Know the concept of power plant engineering, power producing devices & power absorbing devices.
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Engineering Mechanics
ol

CODE Co with 'Sta_:_enrs ' '
101011.1 Determine resultant of various force systems.
101011.2 Determine centroid, moment of inertia and solve problems related to friction.
101011.3 Determine reactions of beams, calculate forces in cables using principles of equilibrium.
101011.4 Solve trusses, frames for finding member forces and apply principles of equilibrium to forces in space.
101011.5 Calculate position, velocity and acceleration of particle using principles of kinematics.
101011.6 Calculate position, velocity and acceleration of particle using principles of kinetics and Work, Power, Energy.

ndamentals of Programming Languages-IT

ST Co vich Statements

110010.1 Develope programs using object oriented concepts

110010.2 Design and develop web pages

110010.3 Design and develop mobile application

110010.4 Design and develop simple application using Embedded Programming
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CODE

mieFleenossEeicsnny. = 180 S

Co with Statements

104012.1 To give knowledge of some basic electronic components and circuits

104012.2 To introduce basics of diode and transistor circuits.

104012.3 To understand working of some IC based circuits.

104012.4 To study logic gates and their usage in digital circuits.

104012.5 To expose the students to working of some power electronic devises, transducers and application of transducers.
104012.6

To introduce basic aspects of electronic communication systems.

CODE

) with Statements

To draw, understand and explain projection of solids resting on HP

102014.1

102014.2 To draw, understand the concept of engireering curves

102014.3 To draw, understand development of solids.

102014.4 Apply the concept of orthographic projection of an object to draw several 2D views and its sectional views for visualizing the physical state
i of the object.

102014.5

Apply the visualization skill to draw a simple isometric projection from given orthographic views precisely using drawing equipment.




