














Succcss through 
gralíry ciueti COMPUTER SCIENCE G ENGINEERING (AIGML) 

(Program Outcomes 
Engineering Graduates will be able to: 

PO} 

(01. Engineering knowledge: Aply the knowledge of 
matenmatis, scinct, enginening fundanentals, and an 
engineering specialization to the solution of complex 
engineering problems. 

P02. Problem analysis: Identify, formulate, review research 
literature, and analyze complex engineering problems 
reaching substantiated conclusions using first principles of 
mathematics, natural sciences, and engineering sciences. 

(03, Designldevelopment of solutions: Design solutions for 
complex engineering problems and design system 
Components or procesSes that meet the speciied needs with 
appropriate consideration for the public health and safety, 
and the cultural, societal, and environmental considerations. 

P04. Conduct investigations of complex problems: Use 
research-based knowledge and rescarch methods including 
design of cxperiments, analysis and interpretation of �ata, 
and synthesis of the information to provide valid conclusions. 

P05. Modern tool usage: Create, select, and apply appropríate 

THEEM COLLEGE OF ENGINEERING 

(06, 

techniques, resources, and modern engineering and IT tools 
including prediction and modeling to complex engineering 
activities with an understanding of the limitations. 

The engineer and society: Aply reasoning intormed by the 
contextual knowledge to assess societal, health, safety, legal 
and cultural issues and the consequent responsibilities 
relevant to the professional engineering practice. 

07. Environment and sustainability: Understand the impact of 
the profesional enginering 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 team work: Function effectively as an 
individual, and as a member or leader in divese teams, and 
in multidisciplinary settings. 

(o1o Communication: Communicate efèctively 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. 

(onProject management and finance: Demonstrate krowledge 
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. 

(012Life-long learning: Recognize the ned for, and have the 
preparation and ability to engage in independent and 
life-long leatning in the broadest context of technological 
change. 

Program Specific Outcomes PO 
PSOL Engineering graduates will be able to use principles and 

concepts of Artificial Intelligence and Machine Learníng for 
problem definition, analysis and design of systems. 

PSO2.Engineering graduates will be able to use appropriate 
software tools and techniques to deyelop computer programs 
in the areas of machine learning, artificial intelligence, deep 
learning, web computing, data analytics and visualization. 































SEM 

II 

Course 
Code 

FEC101 

FEC102 

FEC103 

FEC104 

FEC105 

FEC201 

FEC202 

FEC203 

FEC204 

FEC205 

Course Name 

Engineering 
Physics-I 

Engineering 
Mechanics 

3. Apply the basic concepts of partial differentiation of function of several variables and will be able to use in subjects like 

Engineering Electromagnetic Theory, Hcat and Mass Transfer etc. 
Mathematics-] |4. Apply the concept of Maxima, Minima and Successive differentiation and will be able to use it for optimization and tuning the 

Engineering 

Apply the basic concepts of Complex Numbers and will be able to use it for engineering problems. 
2. Apply hyperbolic functions and logarithms in the subjects like electrical circuits, Electromagnetic wave theory 

systems. 

Engineering 

Theem College of Engineering 
COURSE OUTCOMES (COs) 

Department of Applied Science and Humaninies 

Engineering 
Graphics 

5. Apply the concept of Matrices and will be able to use it for solving the KVL and KCL in electrical networks. 
6. Apply the concept of Numerical Methods for solving the engineering problems with the help of SCILAB software. 

FEC206Communication 

1. Illustrate the fundamentals of quantum mechanics and its application. 
2. Explain peculiar properties of crystal structure and apply them in crystallography using X-ray diffraction techniques 
3. Comprehend the concepts of semiconductor physics and applications of semiconductors in electronic devices. 

Engineering 2. Describe the concept of aromaticity and interpret it with relation to specific aromatic systems. 
Chemistry-. 3. lustrate the knowledge of various types of intermolecular forces and relate it to real gases. 

Course Outcomes 

4. Employ the concept of interference in thin films in measurements. 
5. Discuss the properties of Superconductors and Supercapacitors to apply them in novel applications. 
6. Compare the properties of engineering materials for their curent and futuristic frontier applications. 
|1. Explain the concept of microscopic chemistry in terms of atomic and molecular orbital theory and relate it to diatomic 
molecules. 

|4. Interpret various phase transformations using thermodynamics. 
|5. Illustrate the knowledge of polymers, fabrication methods, conducting polymers in various industrial fields. 

1. lustrate the concept of force, moment and apply the same along with the concept of cquilibrium in two and three dimensional 
systems with the help of FBD. 
2. Demonstrate the understanding of Centroid and its significance and locate the same. 
3. Correlate real life application to specific type of friction and estimate required force to overcome friction. 

Basic Electrical . Evaluate and analyze 1-) circuits 

4. Establish relation between velocity and acceleration of a particle and analyze the motion by plotting the relation 
5. Ilustrate different types of motions and establish Kinematic relations for a rigid body 
6. Analyze particles in motion using force and acceleration, work-energy and impulsemomentum principles 
1. Apply various network theorems to determine the circuit response / behavior. 

3. Evaluate and analyze 3-) AC circuits. 
4. Understand the constructional features and operation of 1-0 transformer. 
5. Illustrate the working principle of 3-) machine 

Engineering 4. Apply concepts of Double integral of different coordinate systems to the engineering problems like area and mass. 

1. Apply the concepts of First Order and first degree Diferential cquation to the problems in the field of engineering. 
|2. Apply the concepts of Higher Order Linear Differential equation to the engineering problems. 

Mathematics-Il 5. Apply concepts of triple integral of different coordinate systems to the engineering problems and problems based on volume of 

3. Apply concepts of Beta and Gamma function to solve improper integrals. 

solids. 

6. Solve differential equations and integrations numerically using SCILAB software to experimental aspect of applied 
mathematics. 

Engineering 3. Relate the basics of electrodynamics which is prerequisite for satellite communications, antenna theory etc. 
Physics-lI 4. Explain the fundamentals of relativity. 

L. Describe the diffraction through slits and its applications. 
2. Apply the foundation of laser and fiber optics in development of modern communication technology. 

it 

5. Assimilate the wide scope of nanotechnology in modern developments and its role in emerging innovating aplications. 
6. Interpret and explore basic sensing techniques for physical measurements in modern instrumentations. 

1. Distinguish the ranges of the electromagnetic spectrum used for exciting different molecular energy levels in various 
spectroscopic techniques. 
2. 1llustrate the concept of emission spectroscopy and describe the phenomena of fluorescence and phosphorescence in relation to 

Chemistry-II3. Explain the concept of electrode potential and nernst theory and relate it to electrochemical cells. 
4. ldentify different types of corrosion and suggest control measures in industries. 
5. 1Jlustrate the principles of green chemistry and study environmental impact. 
6. Explain the knowledge of determining the quality of fuel and quantify the oxygen required for combustion of fuel. 

1. Apply the basic principles of projections in Projection of Lines and Planes 
2. Apply the basic principles of projections in Projection of Solids. 

3. Apply the basic principles of sectional views in Section of solids, 

5. Read a given drawing. 
|4. Apply the basic principles of projections in converting 3D view to 2D drawing. 

6. Visualize an object from the given two views, 
L Formulate simple algorithms for arithmetic, logical problems and translate them to programs in C language 

|2. Implement, test and execute programs comprising of control structures. 
CProgramming 3. Decompose a problem into functions and synthesizea complete program. 

4. Demonstrate the use of arrays, strings and structures in Clanguage. 

5. Understand the concept of pointers 
1. Eliminate barriers and use verbal/non-verbal cues at social and workplace situations. 
2. Employ listening strategies to comprehend wide-ranging vocabulary, grammatical structures, tone and pronunciation. 

Professional 3. Prepare effectively for speaking at social, academic and business situations. 

BOISAR 

|4. Use reading strategies for faster comprehension, summarization and evaluation of texts. 
and EUgssBAcquire effective writing skills for drafting academic, business and technical documents. 

EGosucoessfully interact in all kinds of setings, displaying refined grooming and social skills. 
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SEM 

III 

Course 

Code 

CSC301 

CSC302 

CSC303 

CSC304 

CSC305 

CSM301 

CSC401 

CSC402 

CSC403 

CSC404 

CSC405 

CSM401 

Course Name 

Engincering 
Mathematics 

Discrete 
Structures and 

Data Structure 

Digital Logic 
& Computer 
Organization 

and 

Architecture 

4.Ability to understand and apply concepts of graph thcory in solving real world problems. Graph TheorysUnderstand use of groups and codes in Encoding-Decoding 

Computer 
Graphics 

Engineering 
Mathematics 

Analysis of 
Algorithms 

Database 

Theem College of Engineering 
COURSE QUTCOMES (COs) 

Department of Computer Engineering 

System 

1.Understand the concept of Laplace transform and its application to solve the real integrals in engineering problems. 
|2.Understand the concept of inverse Laplace transform of various functions and its applications in enginecring problems. 
3.Expand the periodic function by using the Fourier series for real-life problems and complex engineering problems. 
4.Understand complex variable theory, application of harmonic conjugate to get orthogonal trajectories and analytic functions. 
5.Apply the concept of Correlation and Regression to the engincering problems in data science, machine learning, and Al. 
6.Understand the concepts of probability and expectation for getting the spread of the data and distribution of probabilities, 
1.Understand the notion of mathematical thinking, mathematical proofs and to apply them in problem solving. 
2.Ability to reason logically. 

Operating 
System 

3.Ability to understand relations, functions, Digraph and Lattice. 

6.Analyze a complex computing problem and apply principles of discrete mathematics to identify solutions 
1.Students will be able to implement Linear and Non-Lincar data structures. 
2.Students will be able to handle various operations like searching, insertion, deletion and traversals on various data structures. 
3.Students will be alble to explain various data structures, related terminologies and its types. 

4.Students will be able to choose appropriate data structure and apply it to solve problems in various domains. 
5.Students will be able to analyze and Implement appropriate searching techniques for a given problem. 
6.Students will be alble to demonstrate the ability to analvze. design. annly and use data structures to solve engineering nroblems 

|1. To learn different number systems and basic structure of computer system. 
2. To demonstrate the arithmetic algorithms. 
3. To understand the basic concepts of digital components and processor organization. 

To understand the generation of control signals of computer. 
5. To demonstrate the memory organization. 
6. To describe the concepts of parallel processing and different Buses. 
.Describe the basic concepts of Computer Graphics. 

Course Outcomes 

2.Demonstrate various algorithms for basic graphics primitives. 
.Apply 2-D geometric transformations on graphical objects. 

4. Use various Clipping algorithms on graphical objects 

Mini Project 4. Draw the proper inferences from available results through theoretical/experimental/simulations. 
A 

S.Explore 3-D geometric transformations, curve representation techniques and projections methods. 
. Identify problems based on societal /research needs. 

2. Apply Knowledge and skill to solve societal problems in a group. 
3. Develop interpersonal skills to work as member of a group or leader. 

s. Analyze the impact of solutions in societal and environmental context for sustainable development. 
6. Use standard noms of engineering practices 
7. Excel in written and oral communication. 

|LApply the concepts of eigenvalues and eigenvectors in engineering problems. 
2.Use the concepts of Complex Integration for evaluating integrals, computing residues & evaluate various contour integrals. 
3.Apply the concept of Z- transformation and inverse in engineering problems. 
4.Use the concept of probability distribution and sampling theory to engineering problems. 

SApply the concept of Linear Programming Problems to optimization. 
6. Solve Nonlinear programming problems for optimization of engineering problems. 
|1.Analyze the running time and space complexity of algorithms. 

2.Describe, apply and analyze the complexity of divide and conquer strategy. 
3.Describe, apply and analyze the complexity of greedy strategy. 
.Describe, apply and analyze the complexity of dynamic programming strategy. 

5.Explain and apply backtracking, branch and bound. 
6.Explain and apply string matching techniques. 
1. Recogniíze the need of database management system. 
|2. Design ER and EER diagram for real life applications. 

Management 4. Formulate SQL queries. 
3. Construct relational model and write relational algebra queries. 

5. Apply the concept of normalization to relational database design. 
6. Describe the concept of transaction, concurrency and recovery. 

1.Understand the objectives, functions and structure of OS. 
2.Analyze the concept of process management and evaluate performance of processscheduling algorithms. 
3.Understand and apply the concepts ofsynchronization and deadlocks. 

4.Evaluate performance of Memory allocation and replacement policies. 
5.Understand the concepts of file management. 
6.Apply concepts of VO management and analyze techniques of disk scheduling. 
Describe core concepts of 8086 microprocessor 

2.lnterpret the instructions of 8086 and write assembly and Mixed language programs. 

Microprocesso 3.ldentify the specifications of peripheral chip. 
4.Design 8086 based system using memory and peripheral chips. 

5.Appraise the architecture of ad vanced processors. 
6.Understand hyperthreading technology 

1. Identify problems based on societal /research needs. 
l2. Apply Knowledge and skill to solve societal problems in a group. 

3. Develop interpersonal skills to work as member of a group or leader. 

Mini ProjecL4 Draw the proper inferences from available results through theoretical/experimental/simulations. 

I5 Ànalyze the impact of solutions in societal and environmental context for sustainable development. 

GE OF 6Use standard norms of engineering practices 
7Exc�l in written and oral communication. 

BOISARB 



VI 

CSCS01 

CSCS02 

CSCS03 

CSCS04 

CSDLO50 12 

CSMS01 

CSC601 

CSC602 

CSC603 

CSC604 

CSDLO6011 

CSM601 

CSC701 

Theoretical 

Computer 
Science 

Software 

Engincering 

Computer 
Network 

Data 

Warehousing 
and Mining 

Internet 

Mini Project 
2A 

Cryptography 
& System 
Security 

Mobile 

Computing 

Artificial 

Intelligence 

Understand concepts of Theoretical Computer Science, difference and equivalence of DFA and NFA, language described by 
finite automata and regular expressions. 

Internet of 
Things 

Design Context free grammer, pushdown automata to recognize the language. 
Develop and understanding of computation through Turing Machine. 

2B 

Acquire fundamental understanding of decidability and undecidability. 
1. ldentify requirements, and assess the process models. 

eamng 

2. Plan, schedule and track the progress of the projects. 
3. Design the software projccts. 
|4. Do testing of software projects. 

|2. Design a responsive web site using Java Script. 
3. Demonstrate database connectivity using JDBC. 

Programming |4. Demonstrate Roich Internet Application using Ajax. 

S. ldentify risks, manage the change to assure quality in software projects. 
1.Demonstrate the conccpts of data communication at physical layer and compare ISO - OSi model with TCP/IP model. 
2.Explore different design issues at data link layer. 
3.Design the network using IP addressing and subnetting / supernetting schemes. 
4.Analyze transport layer protocols and congestion control algorithms. 
S.Explore protocols at application layer. 

1.Understand data warehouse fundamentals and design data warehouse with dimensional modeling and apply OLAP operations 
2.Understand data mining principles and perform Data preprocessing and Visualization. 
3.Identify appropriate data mining algorithms to solve real world problems. 
4.Compare and evaluate different data mining techniques like classification, prediction, clustering and association rule mining 
S.Describe complex information and social networks with respect to web mining. 

1. Implemnent interactive web page(s) using HTML and CSS. 

|5. Demonstrate and differentiate various Web Extensions. 
6. Demonstrate web application using Reactive Js. 

1. ldentify societal/research/innovation/entrepreneurship problems through appropriate literature surveys 
2. Identify Methodology for solving above problem and apply engineering knowledge and skills to solve it 

|7. Gain technical competency towards participation in Competitions, Hackathons, etc. 
System 1. Identify the relevance of different system programs. 

3. Validate, Verify the results using test cases/benchmark data/theoretical/inferences/experiments/simulations 

and Compiler 3. Distinguish between different loaders and linkers and their contribution in developing efficient user applications. 
Construction 4. understand fundamentals of compiler design and identify the relationships among different phases of the compiler. 

4. Analyze and evaluate the impact of solution/product/research/innovation /entrepreneurship towards 
societal/environmental/sustainable development 
|5. Use standard norms of engineering practices and project management principles during project work 
6. Communicate through technical report writing and oral presentation. 
" The work may result in research/white paper/ article/blog writing and publication 
" The work may result in business plan for entrepreneurship product created 

The wvork may result in patent filing. 

1. Understand system security goals and concepts, classical encryption techniques and acquire fundamental knowledge on the 
concepts of modular arithmetic and number theory. 
|2. Understand, compare and apply different encryption and decryption techniques to solve problems related to confidentiality and 
authentication. 
3. Apply different message digest and digital signature algorithms to verify integrity and achieve authentication and design secure 
annlications. 
1. To identify basic concepts and principles in computing, cellular architecture. 
2. To describe the components and functioning of mobile networking. 
3. To classify variety of security techniques in mobile network. 
|4. To apply the concepts of WLAN for local as well as remote application. 
5. To describe LongTerm Evaluation (LTE) architecture and its interfaces. 
ILAbility to develop a basic understanding of Al building blocks presented in intelligent agent. 
2. Ability to choose an appropriate problem solving method and knowledge representation technique. 
3. Ability to analyze the strength and weaknesses of Al approaches to knowledge-intensive problem solving. 
4. Ability to design models for reasoning with uncertainty as well as the use of unreliable information. 
5. Ability to design and develop Al application in real world scenarios. 

1. Understand the concepts of loT and the Things in loT. 
2. Emphasize core loT functional Stack and understand application protocols for loT. 
3. Apply loT knowledge to key industries that loT is revolutionizing. 
4. Examines various loT hardware items and software platforms used in projects. 

L. ldentify societa/researchinnovation/entrepreneurship problems through appropriate literature surveys 
2. ldentify Methodology for solving above problem and apply engineering knowledge and skills to solve it 
3. Validate, Verify the results using test cases/benchmark data/theoretical/ inferences/experiments/simulations 
4. Analyze and evaluate the impact of solution/product/research/innovation /entrepreneurship towards 
societal/lenvironmental/sustainable development 

Mini Project 6 Communicate through technical report writing and oral presentation. 
5. Use standard norms of engineering practices and praject management principles during project work 

" The work may result in research/white paper/ article/blog writing and publication 

The work may result in business plan for entrepreneurship product created 
" The work may result in patent filing. 

7. Gain technical competency towards participation in Competitions, Hackathons, etc. 

8 Demonstrate capabilities of self-learning, leading to lifelong learning. 

9 Develop interpersonal skils to work as a member of a group or as leader 

Faacquire fundamental knowledge of developing machine learning models. 

Maththe oTA select, apply and evaluate an appropriate machine learning model for the given application. 
30demunstrate ensemble techniques to combine predictions from diferent models. 

4.To dernonrate the dimensionality reduction techniques. 

BO!SAR 

Programming |2. Explain various data structures used for assembler and microprocessor design. 



VII 

VII 

CSC702 

CSDC7013 

CSDC7023 

ILO 7016 

CSP701 

CSC801 

CSC802 

CSDC8012 

CSDC8023 

ILO 8028 

CSP801 

Big Data 
Analysis 

Natural 

Language 
Processing 

Retrieval 

and Laws 

Major Project 
1 

Human 

Machine 
Interaction 

Distributed 
Computing 

Digital 
Forensics 

1. Understand the building blocks of Big Data Analytics. 

Social Media 
Analytics 

2. Apply fundamental enabling techniques like Hadoop and MapReduce in solving real world problems. 
3. Understand different NoSQL systems and how it handles big data. 
4. Apply advanced techniques for emerging applications like stream analytics. 

GE 

5. Achieve adequate perspectives of big data analytics in various applications like recommender systems, social media 
applications, etc. 

Information 3 Understand the query structure and various query operations 

6. Apply statistical computing techniques and graphics for analyzing big data 
| To describe the field of natural language processing. 

|2 To design language model for word level analysis for text processing 
|3 To design various POS tagging techniques and parsers. 
|4 To design, implement and test algorithms for semantic and pragmatic analysis. 
S To formulate the discourse segmentation and anaphora resolution. 

Cyber Security |2. Interpret and apply IT law in various legal issues 

|6 To apply NLP techniques to design real world NLP applications. 
I Define and describe the basic concepts of the Information retrieval system. 

2 Design the various modeling techniques for information retrieval systems. 

|4 Analyzing the indexing and scoring operation in information retrieval systems 
|5 Perform the evaluation of information retrieval systems 
6 Analyze various information retrieval for real world application 
1. Understand the concept of cybercrime and its effect on outside world 

3. Distinguish different aspects of cyber law 
|4. Apply Information Security Standards compliance during software design and development 
|I. To develop the understanding of the problem domain through extensive review of literature. 
|2. To ldentify and analyze the problem in detail to define its scope with problem specific data. 
3. To know various techniques to be implemented for the selected problem and related technical skills through feasibility analysis. 
4. To design solutions for real-time problems that will positively impact society and environment. 
|5. To develop clarity of presentation based on communication, teamwork and leadership skills. 
6. To inculcate professional and ethical behavior. 

1. Identify User Interface (Ul) design principles. 
2. Analysis of effective user friendly interfaces. 
3. Apply Interactive Design process in real world applications. 
4. Evaluate UI design and justify. 
|5. Create application for social and technical task. 
1. Demonstrate knowledge of the basic elements and concepts related to distributed system technologies; 
2. Illustrate the middleware technologies that support distributed applications such as RPC, RMI and Object based middleware. 
3. Analyze the various techniques used for clock synchronization and mutual exclusion 
4. Demonstrate the concepts of Resource and Process management and synchronization algorithms. 
5. Demonstrate the concepts of Consistency and Replication Management. 
6. Apply the knowledge of Distributed File System to analyze various file systems like NFS, AFS and the experience in building 
large-scale distributed applications. 

Discuss the phases of Digital Forensics and methodology to handle the computer security incident. 
|2. Describe the process of collection, analysis and recovery of the digital evidence. 
3. Explore various tools to analyze malwares and acquired images of RAM/hard drive. 
4. Acquire adequate perspectives of digital forensic investigation in mobile devices 
5. Analyze the source and content authentication of emails and browsers. 

6. Produce unambiguous investigation reports which offer valid conclusions. 
Understand the concept of Social media 

|2. Understand the concept of social media Analytics and its significance. 
3. Learners will be able to analyze the effectiveness of social media 
4. Learners will be able to use different Social media analytics tools effectively and efficiently. 
5. Learners will be able to use different effective Visualization techniques to represent social media analytics. 

l6 Acquire the fundamental perspectives and hands-on skills needed to work with social media data. 
Identify drivers of digital business Digital 

Business 2. Illustrate various approaches and techniques for E-business and management 

IL. Implement solutions for the selected problem by applying technical and professional skills. 
2. Analyze impact of solutions in societal and environmental context for sustainable development. 

Major Project |3. Collaborate best practices along with effective use of modem tools. 
4. Develop proficiency in oral and written communication with effective leadership and teamwork. 
|5. Nurture professional and ethical behavior. 

6. Gain expertise that helps in building lifelong learning experience. 

B0ISARjñ 
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SEM 

IV 

Course 
Code 

AEC30 1 

AEC302 

AEC303 

AEC304 

AEC305 

AEPBL301 

AEC401 

AEC403 

AEC404 

Course Name 

AEC40$ 

Engincering 
Mathematics III 

Strength of 
Materials 

Production 
Processes 

Materials and 
Metalluruy 

IA 

Engineering 
Mathenatics 

IV 

Kinematics of 

Machinery 

Theem College of Engineering 
COURSE QUTCOMES (COs) 

Department of Automobile Engineering 

1. Apply the concept of Laplace transform to solve the rcal integrals in engineering problems. 
|2. Apply the concept of inverse Laplace transform of various functions in engineering problems. 

Industrial 

Electronics 

3. Expand the periodic function by using Fouricr serics for real life problems and complex engineering problems. 
4. Find orthogonal trajectorics and analytic function by using basic concepts of complex variable theory. 

. Apply Matrix algebra to solve the engineering problems. 
6. Solve Partial differential cquations by applying numerical solution and analytical methods for one dimensional heat and wave equations 

Demonstrate fundamental knowledge about various types of loading and stresses induced 
2. Draw the SFD and BMD for different types of loads and support conditions. 

Analyse the bending and shear stresses induced in beam. 
4. Analyse the deflection in beams and stresses in shaft. 

5. Analyse the stresses and deflection in beams and Estimate the strain energy in mechanical elements. 

Analyse buckling phenomenon in columns 
1. Demonstrate an understanding of casting process 

2. Illustrate principles of forming processes. 
Demonstrate applications of various types of welding processes. 

4. Differentiate chip foning processes such as turning, milling, drilling, etc. 
5. Illustrate the concept of producing polymer components and ceramic components. 

|6. Illustrate principles and working of non-traditional manufacturing 
Understand the manufacturing technologies enabling Industry 4 

1. Identify the various classes of materials and comprehend their properties 
Apply phase diagram concepts to engineering applications 

3. Apply particular heat treatment for required property development 

Thermodynamic|3. Demonstrate the interrelations between thermodynamic functions to solve practicalproblems. 

Course Outcomes 

4. Identify the probable mode of failure in materials and suggest measures to prevent them 

5. Choose or develop new materials for better perfornance 
6. Decide an appropriate method to evaluate different components in servic 

1. Demonstrate application of the laws of themodynamics to a wide range ofsystems. 
Compute heat and work interactions in thermodynamicsystems 

4. Compute thermodynamicinteractions using the steam table and Mollier chart 
S. Compute efficiencies of heat engines, power cycles. 

6. Apply the fundamentals of compressible fluid flow to the relevant systems 
I. Identify problems based on societal /research needs. 

Minn ProJect -5. Analyse the impact of solutions in societal and environmental context for sustainable development. 

2. Apply Knowledge and skill to solve societal problems in a group. 
3. Develop interpersonal skills to work as member of a group 

4. Draw the proper inferences from available results through theoretical/ experimental/simulations 

6. Use standard norms of engineering practices 
7. Excel in written and oral communication. 

8. Demonstrate capabilities of self-leaming in a group, which leads to life long learming. 
9. Demonstrate project management principles during project work. 

1. Apply the concept of Vector calculus to evaluate line integrals, surface integrals using Green's theorem, Stoke's theorem & Gauss 

Divergence theorem. 

AECA02 Fluid Mechanics 3. Differentiate velocity potential function and stream function and solve for velocity and acceleration of a fluid at a given location in a fluid 

2. Use the concepts of Complex Integration for evaluating integrals, computing residues & evaluate various contour integrals. 

3. Apply the concept of Correlation, Regression and curve fitting to the engineering problems in data science. 

4. Illustrate understanding of the concepts of probability and expectation for getting the spread of the data and distribution of probabilities. 

5. Apply the concept of probability distribution to engineering problems & testing hypothesis of small sanples using sampling theory. 

6. Apply the concepts of parametric and nonparametric tests for analyzing practical problems. 

flow. 

.Define properties of fluids, classify fluids and evaluate hydrostatic forces on various surfaces. 

|2. Illustrate understanding ofdimensional analysis of Thermal and Fluid systems. 

or leader. 

I. ldentify various components of mechanisms 
4. Formulate and solve cquations of the control volume for fluid flow systems and Apply Bemoulli's equation to various flow measuring 

2. Develop mechanisms to provide specific motion 

|4. Choose a cam profile for the specific follower motion 
3. Draw velocity and acceleration diagrams of various mechanisms 

6. Illustrate requirements for an interferencec-free gear pair 
5. Predict condition for maximum power transmission in the case of a belt drive 

2. Transfon, manipulate objccts & store and manage data. 
I. ldentify suitable computer graphics techniques for 3D modeling. 

CAD/CAM 4. Create the CAM Toolpath for specific given operations. 3. Develop 3D model using various types of available biomedical data. 

5. Build and create data for 3D printing of any given object using rapid prototyping and tooling processes. 

6. Illustrate understanding of various cost effective altermatives for manufacturing products. 

1. lustrate construction, working principles and applications of power electronic switches. 

3. Develop circuits using OPAMP and Timer IC 555 2. Identify rectifiers and inverters for dc and ac motor speed control. 

4. Jdentify digital circuits for industrial applications. 

B0ISARA 

Demonstrate the knowledge of basic functioning of microcontrollers. 

KeE Ofnalyzo speed-torque characteristics of elccrical machines for speed control. 



VI 

AEPBL401 

AECS01 

AECS02 

AEC504 

AEC601 

Mini Project -

AEC602 

IB 

Mechanical 
Measurements 

AEC604 

& 

Controls 

AEDLO602 

Internal 
Combustion 

Engines 

AEDLOSO1| Optimization 
Techniques 

Analysis 

A 

Automotive 

System 
Design 

Mechanical 

Vibrations 

Safety 

Identify problems based on societal /research needs. 
Apply Knowledge and skill to solve societal problems in a group. 

Artificial 

Intelligence 

3. Develop interpersonal skills to work as member of a group or leader. 

Press Tool 
Design 

GE OF 

4. Draw the proper inferences from available results through theoretical/ experimental/simulations. 

Analyse the impact of solutions in societal and environmental context for sustainable development. 

6. Use standard norms of engincering practices 

BOISAR) 

7. Excel in written and oral communication. 

8. Demonstrate capabilities of self-learning in a group, which leads to life long learning. 

9. Demonstrate project management principles during project work. 

1. Handle, operate and apply the precision measuring instruments / equipment's. 

AEC503 Machine Design4. Design helical compression spring and leaf spring 

2. Analyze simple machined components for dimensional stability & functionality. 

3. Classify various types of static characteristics and types of errors occurring in the system. 

4. Classify and select proper measuring instrument for displacement, pressure, flow and temperature measurements. 

5. Design mathematical model of system/process for standard input responses and analyse eror and differentiate various types of control 

systems and time domain specifications 
6. Analyse the problems associated with stability. 

1. Explain the actual engine operation 
|2. Analyse the combustion process in IC engines 

IIlustrate different power boosting methods in IC Engines 

4. Analyse operating parameters & performance of IC Engines 

5. Illustrate emission norms and emission control techniques 

2. Develop the finite element equations to model engineering problems govemed by second order differential equations. 

Finite Element3. Apply the basic finite element formulation techniques to solve engineering problems by using one dimensional elements. 

4. Apply the basic finite element formulation techniques to solve engineering problems by using two dimensional elements. 

6. Comprehend the recent trends in fuels and engines 

Design Knuckle Joint and cotter joint 
2. Design shaft under various conditions 
3. Design rigid and flexible flange couplings 

5. Use design data books in designing vaious compo components 

|6. Report uncertainties associated with potential failure modes inherited from the component design. 

I. Solve differential equations using weighted residual methods, 

ACDDI SoMini Project - 2s. Analyse the impact of solutions in societal and environmental context for sustainable development 

5. Apply the basic finite element formulation techniques to find natural frequency of single degree of vibration system. 

6. Use commercial FEA software, to solve problems related to mechanical engineering. 

1. ldentify the types of optimization problems and apply the calculus method to single variable problems. 

2. Fomulate the problem as Linear Programming problem and analyse the sensitivity of a decision variable. 

3. Apply various lincar and non-linear techniques for problem solving in various domain. 

4. Apply multi-objective decision making methods for problem in manufacturing environment and other domain. 

5. Apply multi criterion decision making methods for problem in manufacturing environment \and other domain. 

6. Apply Design of Experiments method for Optimization 

I. ldentify problems based on societal /research needs 

2. Apply Knowledge and skill to solve societal problems in a group 

3. Develop interpersonal skills to work as member of a group or leade 

|4.Draw the proper inferences from available results through theoretical/ experimental/simulations 

6. Use standard norms of engincering practice 
7, Excel in written and oral communication 

8. Demonstrate capabilities of self-learning in a group, which leads to life long learning 

9. Demonstrate project management principles during project work. 

I. Identify different Automotive systems and components 

|2. Compare different types of Automotive systems and components 

3. Understand the working of different types of Automotive systems and component 

4. Apply knowledge of Engineering Mechanics and Strength of materials to design different Automotive systems and components 

s. Select materials for different Automotive systems and components for designing 

2. Comprehend various loads acting on vehicle body 

Vehicle Body Classiv diflerent materials related to vehicle body 
AEC603 Engineering and|4 Discuss Aerodynamic concept related to vehicle body 

Comprehend Vehicle design from safety point of view 

|6. Design the different Automotive systems and components by using a data book. 

|1. Develop mathematical models to represent dynamic system 

|2. Estimate natural frequency of mechanical system using various methods 

3. Analyze vibratory response of mechanical system under forced vibration 

6. Enumerate interrelation ship among occupant, restraint systems and vehicles in accidents. 

Demonstrate understanding of fundamentals of industrial automation and Al 

Automation and |2. Design & develop pneumatic / hydraulic circuits 

|4. To estimate the natural frequencies and mode shapes of multi-degree of freedom system, using both exact and numerical methods 

|5. Balance an existing unbalanced system partially/completely 

.Illustrate different types of Vehicle structures 

Design and develop electropneumatic circuits and PLC ladder logics 

Demonstrate understanding of robotic control systems and their applications 

Demonstrate understanding of various Al and nachine learning technologies. 

Demonstrate various press working operations for mass production of sheet metal parts 

ldentify press tool requirements to build concepts pertaining to design of press tools 

3. Prepare working drawings and setup for economic production of sheet mnetal components 

Select suitable materials for diferent elements of press tools 

Illustrate the principles and blank development in bent & drawn components 

6. understand safety aspects and automation in press working 



VII 

VIII 

AEPBL60I 

AEC701 

AEC702 

AEDLO703 

AEDLO704 

ILO7017 

AEP701 

AEC80 1 

Mini Project 
B 

AEDLO806| 

ILO8029 

Autotronics 

Vehicle 

Dynamics 

Vehicle 

Performance 

Transport 
Management 

Systems 

and 

Mitigation 
Measures 

AEDLO80s Automotive 
Materials 

Hybrid and 
Electric 

Vehicles 

2. Apply Knowledge and skill to solve societal problems in a group 

and 

Development 

|L. Identify problems based on societal /research needs 

Environmental 

Management 

|3. Develop interpersonal skills to work as member of a group or leader 
|4. Draw the proper inferences from available results through theoretical/ experimental/sifmulatioiS 
|5. Analyse the impact of solutions in societal and environmental context for sustainable developiieit 
6. Use standard norns of engineering practices 

EGE OF 

|7. Excel in written and oral communication 

Product Design 

8. Demonstrate capabilities of self-learning in a group, which leads to life long learning 
|9. Demonstrate project management principles during project work. 

1. Illustrate working of different batteries and modern Energy storage methods used in automobiles 
|2. Demonstrate working of Charging system used in automobiles 

BOISAK 

3. Illustrate working of starting system and drives used in automobiles 
|4. Draw and Interpret lighting and wiring systems in automobile 
3. Comprehend working of different Automotive & Communication Protocols and actuators tised in sutomobilss 
6. Elaborate working of Automotive Diagnostics with its procedure and equipment used. 

Explain automotive crash test and safety requirements 
and Testing s. Explain automotive component testing requirements 

1. Analyze the vehicle directional stability 

2. Enumerate the suspension systems, tire dynamics & directional stability of the vehicle 
3. Develop physical and mathematical models to predict the dynamic response of vehicle 
4. Demonstrate the ride characteristic of the vehicle 

|5. Analyze the vehicle roll behaviour 

AEP801 Major Project II 

6. Comprehend the various trends in Vehicle Dynamics. 
1. Identify vehicle categories and their regulations requirements 
2. Explain automotive engine test requirements 
|3. Explain automotive vehicle test t requirements 

Disaster 

Management2. Plan of national importance structures based upon the previous history 

6. Explain the automotive xEV testing requirement 

|1. Explain the basics of Motor Vehicle Act 
|2. Know the way of applying tax on Motor Vehicle 

3. Students will be able to identify various techniques to be implemented for the selected problem and related technical sklls through feasibiiy 
Major Project I analysis 

3. Apply the basic knowledge of Motor Vehicle Insurance 
|4. Apply the basic knowledge of Passenger & goods transportation system operations 
5. Implement advance techniques in traffic management 

Get to know natural as well as manmade disaster and their extent and possible effects on the econorny 

3. Get acquainted with government policies, acts and various organizational structure associated with an emergency 
|4. Get to know the simple do's and don'ts in such extreme events and act accordingly. 

.Students will be able to develop the understanding of the problem domain through extensive review of literature 
Students will be able to identify and analyze the problem in detail to define its scope with problem specifie data 

Students will be able to design solutions for real-time problems that will positively impact society and environmet 
. Students will be able to develop clarity of presentation bascd on communication, teamwork and leadership skills 

6. Students will be able to inculcate professional and ethical behavior. 
Explain the need and evolution of electric & hybrid electric vehicles 

2. Identify and Demonstrate the working principle of different EV/HEV's configurations 
Compare various energy sources for EV's and HEV's 
Design drivetrain parameters for EV's and HEV's 

5. Elaborate the use of fuel cells in vehicular applications 
Understand the need of BMS and chargers in EV's. 

Identify the need for new alternative materials that are lighter to improve efficiency of automobiles 
Apply different processing routes for composites and plastics for making exterior and interior parts of automobiles 

3. Estimate the role of different classes of materials for various automotive systems 
. Suggest technologies to make automotive glasses lighter and tougher 

5. Develop advanced materials/biocomposites for specific automobile applications 
To Comprehend and use Ashby charts for material selection 

Describe the process of product design & development 
2. Employ engineering, scientific, and mathematical principles to develop and execute a design project from a cone ao a finished product 

Create 3D solid models of mechanical components using CAD software. 
Demonstrate individual skills using selected manufacturing techniques such as rapid prototyping 
Fabricate an electromechanical assembly of a product from engineering drawings 
Work collaboratively in a team to complete a design project 

7. Effectively communicate the results of projects and other assignments both in a written and oral fonmat. 

Understand the concept of environmental management 
Understand ecosystem and interdependence, food chain etc. 
Understand and interpret environment related legislations 

. Students will be able to implement solutions for the selected problem by applying technical and profzssioal skillk 
Students will be able to analyze impact of solutions in societal and environmental context for sustainable �evelpnent 
Students will be able to collaborate best practices along with effective use of modern tools 
Students will be able to develop proficiency in oral and written conmnication with effective leadership and tealNuk 
Students will be able to nurture professional and ethical behavior 

Students will be able to gain expertise that helps in building lifelong learning experience. 

PRÍNÇTAL 
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Course 

Code 

EEL301 

EEL302 

EEL303 

EEL304 

EEL305 

EEL301 

EEL302 

EEL303 

EEL304 

EEM301 

EEC401 

Course Name 

Engineering 
Mathematics 

Electrical 
Circuit 

Analysis 

Fundamentals 
of Electrical 
Machines & 

Measurements 

Electrical 

Analog 
Electronics 

Electrical 
Machines& 

Measurements 

Lab 

Simulation Lab 
I 

SBL-l: Applied 
Electrical 

Engineering 
Lab 

Mini Project -

|1. Apply the concept of Laplace transform to solve the real integrals in engincering problems. 

GE OF 

Theem College of Engineering 
COURSE QUTCOMES (COs) 

|2. Apply the concept of inverse Laplace transform of various functions in engineering problems. 

Department of Electrical Engineering 
Course Outcomes 

3. Expand the periodic function by using Fourier series for real life problems and complex engineering problems. 
4. Find orthogonal trajectories and analytic function by using basic concepts of complex 
s. Illustrate the use of matrix algebra to solve the engineering problems. 

6. Apply the concepts of vector calculus in real life problems. 
1. Apply network thcorems for the analysis of clectrical circuits. 

|2. Obtain the transient and steady-state response of electrical circuits 
3. Develop and analyse transfer function model of system using two port network parameters. 

4. Analyse time domain behaviour from pole zero plot. 
5. Analyse clectrical network using graph theory. 
6. Analyse the effect of switching conditions on clectrical networks using differential 

2. Categorize the ac transmission / distribution lines and understand the insulators. 
|3. Evaluate the parameters of different types of ac transmission / distribution lines. 

Power System I4. Draw the PU reactance diagram of a power system for analysis. 

cquations and Laplace Theorem. 
1. Illustrate the principle of energy conversion in single and double excited machines. 
2. Understand and analyze the significance of the DC machines performance parameters. 

3. Implement various starting methods and specd control methods for DC machines applications 

measurements. 
|4. Evaluate the working of various sensors, transducers and analog / digital instruments used in electrical and electronic 

5. Analyze the use and performance of bridges used in electrical and electronic measurements. 
6. Illustrate the need for extension of range of meters and calibration in instruments. 

L. Understand the power system and its components. 

5. Analyse the performance of transmission lines. 
6. Study the performance parameters of electric cable and earthing 

1. Analyze the performance of various rectifiers and filter circuits. 
2. Illustrate the use DC and AC parameters of BJT in analysis of amplifier circuits. 
3. Apply the knowledge of MOSFET's DCI AC parameters in analysis of amplifier and switching applications of MOSFET. 
4. Understand the functioning of OP-AMP and design OP-AMP based circuits. 
5. Illustrate the practical design aspect of regulated power supply circuits using linear regulators. 

|6. Understand applications of commonly used special semiconductor devices. 
1. Illustrate and analyze the performance of DC machines. 

Electronics LabB2. Analyse the performance of different types of rectifier with and without filter. 

|2. Demonstrate different speed control methods of DC motorS. 
3. Illustrate and analyze the working of various sensors, transducers and instruments used for measurement of the various physical 

parameters. 
|4. Demonstrate the use of bridges for measurements of passive electrical components. 
5. Understand and analyse the working signal processing circuits used in measurements and 

instruments 
1. Identify the different types of semiconductor devices and demonstrate their applications in 

electronic circuits. 

3. Determine the dc and ac parameters of various semiconductor devices. 
4. Illustrate the frequency response of BJT/ MOSFET amplifier. 

5. Understand the practical use of Op-amps in signal processing and waveform generators. 
1. Develop the skill to use the software packages to model and program electrical and electronics systems 

|2. Model different electrical and electronic systems and analyze the results 
3. Articulate importance of software packages used for simulation in laboratory 
experimentation /research/industry by analyzing the simulation results. 
4. Simulate electric machines/circuits for performance analysis. 

1. Demonstrate the effective use of various electrical and electronic measuring lab equipments. 
ldentify various electrical LVIHV substation, supply equipments and their network connection 

3. ldentify and use different low voltage protective switchgears along with residential / industrial wiring practices. 
4. Illustrate the understanding of Repair and maintenance of common electrical appliances. 
5. Handle Electrical fire and shock hazards safety challenges in real practice. 

|1. Identify problems based on societal /research needs. 
2. Apply Knowledge and skill to solve societal problems in a group. 
3. Develop interpersonal skills to work as member of a group or leader. 
4. Draw the proper inferences from available results through theoretical/ experimental/simulations. 

5. Analyse the impact of solutions in societal and environmental context for sustainable development. 
6. Use standard norms of engineering practices 

7. Excel in written and oral communication. 
Demonstrate capabilities of self-learning in a group, which leads to life long learning. 

Engincering 
Mathematics- probabilities. 

Demonstrate project management principles during project work 

Use the concepts of Complex Integration for evaluating integrals, computing residues & evaluate various contour integrals. 
Demonstrate the use of Correlation and Regression to the engineering problems in data science, machine learning and Al. 
Illustrate understanding of the concepts of probability and expectation for getting the spread of the data and distribution of 

4. Apply the concept of vector spaces and orthogonalization process in Engineering Problems. 

8OISAKin 

Use the concept of Quadratic forms and Singular value decomposition in various Engineering applications. 
nd the extremals of the functional using the concept of Calculus of variation. 



IV 

EEC402 

EEC403 

EEC404 

EEC405 

EEL401 

EEL403 

EEL404 

EEM401 

EEC501 

EEC502 

EECS03 

Electrical AC 

Machines-1 

EECS04 

Digital 
Electronics 

EEL402 Programming 

Power 
Electronic 

Devices and 
Circuits 

Electric and 
Hybrid 
Electric 
Vehicles 

Electrical AC 

Machines 
Lab l 

Python 

Lab 

SBL-II : PCB 
Design 

Lab 

Mini Project 
1B 

3. Analyze various types of conncctions and performance of three phase transformer under various conditions. 

Electronics Lab 

Machines II 

Electrical 
Power 

System II 

L lustrate working principle and performance of single phase transformer under different operating conditions 

2. Understand working principle of autotransformer. 

Control 

System 

4. Demonstrate working principle and evaluate the performance of three phase induction motor under various operating conditions. 

|S. Exemplify various starting methods and spced control of three phase induction motor. 

and Fabrication 

|2. Understand working of logic families and logic gates. 

GEOF 

3. Design and implement combinational circuits. 
4. Design and implement sequential circuits 

Electrical AC 

1. Perform conversion of various number systems 

|1. Understand the basic operation and characteristics of various semi controllable and fully controllable devices 

-

|5. Understand the process of Analog to Digital conversion and Digital to Analog conversion. 

6. Illustrate the use of PLDs to implement the given logical problem. 

|2. Analyse various single phase and three phase power converter circuits and understand their applications. 

4. ldentify and describe various auxiliary circuits and requirements in power electronics applications such as gate driver circuit, 

snubber circuits and heat sinks. 

3. Analyse dc to dc converter circuits and their applications. 

|L. Identify and describe the history and evolvement of clectric & hybrid electric vehicles. 

|2. ldentify and describe the principles of various EV/HEVs drive train topologies. 

5. Apply the basic concepts to select devices and converters for various applications 

3. Select electric propulsion system components for EV/HEV drives for the desirable performance and control. 

|4. Compare and evaluate various energy sources and energy storage components for EV/HEV. 

5. Model, analyze and design EV/HEV drive train with energy management strategies. 

6. Recognize the nced to adapt and engage in operations EV/HEV for sustainable transportation system. 

Electromagneti 

Demonstrate the working principles and types of connections of lo and 3(p transformers. 

Analyze the performance of 3Í transformer under various operating conditions. 

Evaluate the performance of 30 induction motor by carrying no load test, blocked rotor test and load test 
Illustrate the operation of various type of 3o induction motor starters. 

Illustrate different methods of speed control and braking of 3Í induction motors. 

Describe the numbers, Math functions, Strings, List, Tuples and Dictionaries in Python 

3. Illustrate the skill of object oriented programming in Python to develop applications in electrical engineering 

4. Understand different File handling operations 

Express different Decision Making statements and Functions 

2. Build, design and analyse sequential l combinational circuits. 

Understand the design of GUI Applications in Python and evaluate different database operations 

3. Understand the operation various power electronics devices and circuits 

Use various digital logic Gates, flip-flops and counters for various applications 

5. Realize the implementation of digital interface with power electronics converters 
Understand types of PCBs and various tools used for PCB design. 

Use power converters for various real life applications 

3. Illustrate the use of PCB CAD tools and their features for the practical designs. 

Field andWAve 

Identify various electrical/electronic components and their packages/ footprints. 

5. Fabricate and assemble the PCBs for simple and moderately complex circuits. Design the schematic, board layout for simple, moderately complex and complex circuits. 

2. Apply Knowledge and skill to solve societal problems in a group. 
Identify problems based on societal /research needs. 

3. Develop interpersonal skills to work as member of a group or leader. 

|4. Draw the proper inferences from available results through theoretical/ experimental/simulations. 

5. Analyse the impact of solutions in societal and environmental context for sustainable development. 

6. Use standard norms of engineering practices 
7. Excel in written and oral communication. 

|8. Demonstrate capabilities of self-learning in a group, which leads to life long learning. 

|9. Demonstrate project management principles during project work. 
1. To illustrate the working of synchronous generator 

|2. To determine the voltage regulation of synchronous generator by diferent methods 
3. To analyze the parallel operation of synchronous generators. 

4. To apply Blondel's two reaction theory and solve simple problems on salient pole synchronous machines. 

5. To analyze the operation of synchronous motor. 
6. To derive the basic machine relations in dq0 variables fora synchronous machine without considering damper winding. 

Understand and analyse unsymmetrical faults on transmission line 

|2. Analyse symmetrical component and construct sequence network 
3. Analyse symmetrical faults on transmission lines. 

BOISAR 

|4. Understand power system transients 
5. Understand phenomenon of lightning and insulation coordination. 

6. Understand concept of corona. 
L Demonstrate an understanding of the fundamentals of (feedback) control systems. 

2. Determine and use models of physical systems in forms suitable for use in the analysis and 

design of control systems. 
|3. Express and solve system equations in state-variable form (state variable models). 
l4. Determine the time and frequency-domain responses of tirst and second-order systems to step and sinusoidal (and to some 

|1. Apply knowledge of mathematics and physics in electrical engineering field. 
2. Analyze electrostatic fields 

Apply and analyse magneto-static fields. 
l4. Analyze the effect of material medium on electric and magnetic fields. 

5. Analyze and formulate time varying electric and magnetic fields. 

6. Formulate wave equations for Electromagnetic wave propagation in different media. 



VI 

EEDOSO | 

EELSO1 

EELS02 

EELS03 

EELS04 

EEMS0 1 

EEC601 

EEC603 

EEC604 

EEL601 

EEL602 

Renewable 

EEL603 

Energy 

EEL604 

Sources 

Electrical AC 

Machines Lab 

Simulation Lab 

Lab 

Professional 
Communicatio 

n and 
Ethics-ll 

Mini Project -
2 A 

Power System 
Protection 

and Switchgear 

EEDO60 14| Energy Storage 

Control System 
Design 

Signals and 
Systems 

Power System 
Protection & 

|Switchgear Lab 

Understand different types conventional energy sources and their reserves 

Microcontroller 
Applications 

Lab 

|2. ldentify and analyse the process of power generation through solar thermal energy utilization 

Control System 
Design Lab 

Identify and analyse the process of power generation through solar photovoltaic energy utilization ldentify and describe the various components and types of Wind Energy system 

Control System2. Analysc the responsc of physical system for various inputs. 

SBL-III: 
Indusria 

s. ldentify and describe the basic operation and types of Fuel cell system 6. Understand different types of other non-conventional energy sources To analyze the operation of synchronous machines 
To determine the voltage regulation of synchronous machines 
To analyze the synchronization (or parallel operation) of synchronous machines 
To detemine the parameters of synchronous machines 
Devclop the skill to use the software packages to model and program electrical and electronics systems |2. Model different clectrical and electronic systems and analyze the results 

|3. Articulate importance of software packages used for simulation in laboratory experimentation /research/industry by analyzing 
the simulation results. 

4. Simulate circuits for performance analysis. 
Illustrate the functioning of various components of control system. 

|3. Analyze and interpret stability of the system through Root Locus, Bode plot and Nyquist plots 
4. Execute time response analysis of a second order control system using MATLAB 
1. Plan and prepare cffective business/ technical documents which will in turn provide solid foundation for their future managerial 

roles. 

2. Strategize their personal and professional skills to build a professional image and meet the demands of the industry. 
3. Emerge successful in group discussions, meetings and result-oriented agreeable solutions in group communication situations, 
4. Deliver persuasive and professional presentations. 
5. Develop creative thinking and interpersonal skills required for effective professional communication. 

|6. Apply codes of ethical conduct, personal integrity and norms of organizational behaviour. 
ldentify problems based on societal /research needs. 

EEC602 Microcontroller microcontroller. 

|2. Apply Knowledge and skill to solve societal problems in a group. 

3. Develop interpersonal skills to work as member of a group or leader. 
|4. Draw the proper inferences from available results through theoretical/ experimental/ simulations. 
5. Analyse the impact of solutions in societal and environmental context for sustainable development. 
6. Use standard norms of engineering practices 
7. Excel in written and oral communication. 

|8. Demonstrate capabilities of self-learning in a group, which leads to life-long learning. 

Applications 3. To write, debug and execute the software programs for external peripheral devices for 

|9. Demonstrate project management principles during project work 
To select the appropriate switchingprotecting device forsubstations. 
To discriminate between the application of circuit breaker and fuses as a protective device. 

3. To understand the basic concept of relay, types of relay and their applications in power system. 
|4. To select the specific protection required for different components of power system according 
to the type of fault. 

|5. To apply the specific protection provided for different types of transmission lines. 
To analyse the difference between microprocessor and microcontroller based systems. 

2. To write, debug and execute the software programs for internal peripheral devices of 

microcontroller based systems. 
4. To design and implement the peripheral devices interfacing with microcontroller 

1. Define fundamental control system design specifications and basic principles of controller design 
|2. Understand the basic design of various compensators. 
3. Design compensators using root locus techniques. 
4. Design modern controllers based on the state space techniques, 

Recognize the importance of observability and controllability for system design. 
Discriminate continuous and discrete time signals and systems. 

2. Understand the transformation of discrete time signal to Z domain. 
3. Analyse frequency response of systems using Z domain. 

4. Design, implementation, analysis and comparison of digital filters for processing of discrete time signals 
To illustrate the importance of energy storage systems in Power systems and other application domains 

2. To illustrate the operational features of various energy storage technologies 
To understand the principles and types of thermal, mechanical, electrochemical and electrical energy storage systems. 

|4. To compare and contrast different types of Energy storage systems 
s. To illustrate the hybridization of various ES technology to improve he performance 
6. To calculate the capacity of ES system for various application requirements, 

To understand the working principle of various protective devices like Circuit breakers, fuses, switches and contactors. 
2. To understand the concept of various over current protection scheme and its applications in power system. 
3. To understand different protection schemes of transformer and Induction motor. 

To understand protection schemes of trans1mission line. 
To write, debug and execute Assembly language based programs. 

To write, debug and execute embedded language based programs. 
To design and implement the interfacing of internal peripheral devices. 

|4. To design and implement the interfacing of external peripheral devices 
Implement various types of compensators and control algorithms using simulation platforms 

2. Apply root-locus & Bode Plot techniques to analyze and design control systems. 
Able to design digital controllers, assess their design through the constraint specifications 
To comprehend with various components and subsystems used in industrial automation 
Jo understand the integration of components and sub-systems. 

3Jeulerface the microcontroller / PLC with external devices/ sensors/ actuators. 

AomeonGface the microcontroller/ PLC with control circuits. 
To dusign /implement / integrate such systems for any given applications 



VI 

EEM601 

EEC701 

EEC702 

EEIO7018 

EEL701 

EEL702 

EEL703 

Mini Project -
2 B 

Electrical 

EEDO70)a| Microgrid and 

EEC801 

Drives & 
Control 

EEDO80 1| 

Electrical 
Power 

System II 

HVDC 

Systems 

Smart-grid 

and 

Electrical 
Drives & 

Control Lab 

Simulation Lab 

Power 

Electronics 
Design Lab 

. Identify problems based on societal /research needs. 
2. Apply Knowledge and skill to solve societal problems in a group. 

Electrical 

3. Develop interpersonal skills to work as member of a group or leader. 

System 

4. Draw the proper inferences from available results through theoretical/ experimental/simulations. 
5. Analyse the impact of solutions in societal and environmental context for sustainable development. 

EEDO7012 Transmission 4. Describe the converter firing control schemes for starting and stopping of HVDC link, 
|5. Understand and analyze faults and protection of HVDC system. 

Power Quality 
and 

FACTs 

6. Use standard norms of engineering practices 
|7. Excel in written and oral communication. 
8. Demonstrate capabilities of self-learning in a group, which leads to life-long learning. 

9. Demonstrate project management principles during project work 
1. To apply the knowledge of dynamics to solve problems on electrical drives. 

|2. To select the power rating of a motor based on duty cycle. 
3. To illustrate the modes of operation and control schemes (both open and closed loop) of electrical drive. 
4. To analyze the speed control of DC drives with waveforms. 

|5. To analyze various methods of speed control and braking methods used in induction motor drives. 
6. To describe the advanced control techniques used in induction motor drives, 
|1. Solve Load scheduling and unit commitment problem 

2. Define and classify power system stability 
3. Determine critical clearing angle using techniques like equal area criterion 
4. Formulate load flow problem and solve it by using different techniques 
|3. Model single area load frequency control and analyse its steady state and dynamic behavior 

6. Understand concept of interchange of power and energy 

Energy Audit 3. To describe the energy performance evaluation of some common electrical installations and identify the energy saving 
opportunities. 

|1. Identify significance of de over ac transmission systems, types of HVDC link, Components of HVDC system and applications. 
|2. Analyze multi-pulse converters. 
3. lustrate the basic control of HVDC system and its limitation, features and implementation. 

Management (4. To describe the energy performance evaluation of some common thermal installations and identify the energy saving 

6. lustrate the harmonics, their causes, effects and use of different filters. 

|1. To identify and describe the impact of renewable energy integration for mitigating energy crises and sustainable future. 
|2. To identify and describe the concept of Microgrid and its various topologies, modes of 
operation control and communication architecture. 
3. To identify and describe the concept of Smart Grid, its features and the state of the art. 
|4. To understand various Smart Grid technologies, automation, resiliency and its adoption in current power system. 

1. To identify and describe present state of energy security and its importance. 

|2. To identify and describe the basic principles and methodologies adopted in energy audit of a utility. 

opportunities 
5. To analyze the data collected during performance evaluation and recommend energy saving measures 

1. To impart practical knowledge on electrical drives and its control 
|2. To analyze the dynamic performance of ac and dc drives. 
3. To analyze the dynamics of electrical braking in ac and dc drives 

|4. To analyze the control aspects and the performance of power electronic drives. 
5. To use simulation tools to evaluate the performance of ac and dc drive 
1. Develop the skill to use the software packages to model and program electrical and electronics systems 

2. Model different electrical and electronic systems and analyze the results 
3. Articulate importance of software packages used for simulation in laboratory experimentation /research/industry by analyzing 
the simulation results. 
4. Simulate circuits for performance analysis. 
1. Illustrate design of auxiliary circuits for Power Electronic systems. 

2. Analyse the requirements, model and design a compensator for a power electronic converter. 
3. Createa power electronic converter for a particular application. 

|4. Draw the proper inferences from available results through theoretical/ experimental/ simulations. 
EEP701 Major Project I |5. Analyse the impact of solutions in societal and environmental context for sustainable development. 

4. Implement control algorithm for a power electronic converter in hardwarel simulation platform 
1. Identify problems based on societal /research needs. 

|2. Apply Knowledge and skill to solve societal problems in a group. 
3. Develop interpersonal skills to work as member of a group or leader. 

6. Use standard norms of engineering practices 
|7. Excel in written and oral communication. 

8. Demonstrate capabilities of self-learning in a group, which leads to life-long learning 
9. Demonstrate project management principles during project work 
|1. To do sizing, selecting transformer, switchgear and cable as required for distribution system 2. To illustrate Engineering knowledge in energy audit and energy eflicient technologies to improve energy efficiency Design, 3. Describe the energy conservation through energy monitoring and targeting 

|1. Analyze the problems due to non-linear loads 
|2. Suggest the solution to improve power quality 
3. Illustrate the aspects of flexible ac transmission system over conventional ac transmission system and analyze the concept of |load compensation. 
1. To explain the basic modelling of power system components for reliability evaluation and planning. Power System 2. To describe load forecasting models for short-term and long-term power system planning. EEDO8021 Planning 3. To describe the methodologies to solve generation system reliability calculation and generation planning. and Reliabitity4To describe how to calculate reliability indices for combined generation and transmission systems. 

O5. Fo carry out planning and reliability for distribution system. 

EOISAK 

Management 4. Analyse and Evaluate the energy audit data for targeting possible opportunities of energy saving 



VIII 

EEIO3021 

EEL&O1 

EELB02 

EEP8O1 

Project 
Management 

Electrical 

System 
Design snd 
Audit Lab 

Mcasurcment 

and 

|Instrumecntation 
Lab 

|. Apply selection cnteria and sclect an appropriate project from d1flerent options 

OF E 

|2. Write work brcak down structure for a project and develop a schedule based on it 
Identify opportunties and thrcats to the projcct and decide an approach to dcal with them strategcally 

Use Earned value technique and determine & prodict status of the project 
|S. Capture lessons lcarned during projoct phasCs and document thcm for future reference 

8oISAR 

Prepare the SLD for clectical system 
2 Evaluate the encrgy efficiency of the clectrical systems 

Size and sclect thc cable for clectrical distrnbution network 
Analyse the impact of various energy efficient technologies 

llustrate the impact of fucl substitution on energy consumption 
Design encrgy efficient electrical system 

Undcrstand the construction. principle and charactenstrcs of different types of digital measuring instruments 
Apply the knowledge about different instruments and can identify the best suitable 

instruncnt for a roquired ypical mcasurement 
3. Lcarn about the digital progTamming of di fferent types of circuits. 

4. Understand the conversion of digtal to analog signal and vice versa 
Identify problems based on societal rescarch needs 

2 Apply Knowledge and sk1ll to solve societal problems n a group 

4. Draw the propeer inferences from available results through theoretical experimentall simulations. 
ejor rajee 4 Analyse the impac of solutioms in societal and environmental context for sustainable development. 

Develop interpersonal skalls to work as memher of a group or leader 

5. Use standard norms of engincenng practices 
6. Excel in wTIten and oral commutscation 

7. Demonstrate capstalitics of self-icaring in a group, which leads to hfe-long learming. 
8 Demonstrate pronect maagcment pinciples during project work 

THEEM CA 
PRINCIPAL 

d EF"INEFRNG 



CEC 302 

CEC 303 

CEC304 

CEC305 

CEM 30l 

CECAU2 

re Nm 

CEC403 

Mechaniss of 
Sohds 

Arih he ceinet of lNe trforen to svlve the rea! tmerals it enitteering prablems |2 Al the cece uf tVerse I lsce tratx orm of vanons ometons m engineerint problems Engineering 3 Expnd the perdic fuNt by t Fore ceies for reat itle prsblents and compler enineering prnblems Mathemtis- 4 Find orthoihl trieetories d Mtic fc by txg basic concepts of compleY variahle thenry 

Plann1ng& 
Desgn of 
Building 

Fiuid 
Mechan1CS-1 

Min Project -I 
A 

Theem College of Engineering COURSE 0UTCOMES (CON) 
Department of Civil Engineering 

Suuciural 

Analys1s 

$ Appy Matrig algehra to sove the engieeng probles Solve Prtinl deretitil ets by aDlvg oeneal soution and analytieal methods fir one dimensional heat and wave equstits 
1) Evalunte tress - gtrain hehavior of elstx ebers and thm cyfinders subjected o ntemal pressure 

3) Describe the structural clements of the rocks and implement the knowledge for collection and analysis of the geological data Engineering 4) Interpret the geologcal conditions for the dam ste and calculate RQD for the assessment of rock masses Geology 5) Analyze the grven data and suggest rock mass rating for assessment of tunnell1ng conditions 

2) Dre varintson of teial force, <her force d bending moment diagram for statically detern1nate beams and frames 3)Calculate Momet of Inertia fot cross sectos and aalyse the material response under the action of shear and the effect of lexure (hending) 

(oure Outeomes 

4) Predict the angle of twist ard shear stress developed in torsion and compute direct and bending stresses developed in the cross ection of centralh and eccentrically loeded columns 

2) Understand the bassc conccpts of building design and drawing 3) Learn how to apply professional ethics and act responsiòly Architectural pertaining to the norms of building des1gn and drawing practices 

5) Locate princ1pal planes in members and calculate principal stresses using analytical and graphical method and to calculate stra1n energy stored in members due to elastic deformation 
6) Evaluate slope and deflecton of beams supported and loaded in different ways ) Explain the concepts of Geology and its application for safe, stable and economic design of any civil engineering structure 2) Interpret the lthologscal characters of the rock specimen and distinguish them on the bas1s of studied parameters. 

1) Remenber and recall the intricate details of building design and drawing 

4) ldent1fy, analyze, rescarch litcrate and solve complex building design and drawing problems S) Have new solutions for complex building design and drawing problems 6) Effectvcly communicatc idcas, related to building design and drawing. both orally as well as in written format like reports & drawings 

1) Describe various properties of fluids and types of flow 
|2) Determine the prcssure difercnce in pipe lows, application of Continuity equation and Bernoulli's theorem to determ1ne 
veloc1ty and discharge 

|3) Apply hydrostat1c and dynamic solutions for fluid low applications 
4) Analysc the stablty of floating bodics 
1 ldentify problems bascd on socictal /rescarch nccds 
2 AppBy Knowlcdge and skull to solve socictal problems in a group. 
3 Devclop interpersonal skulls to work as membet of a group or leader 
4 Draw the proper unfercnces frorn avaulable results through heoretical/ experimental/ sumulations 
5 Analysc the npact of solutions in socictal and enviroamental context for sustainabie development. 

6 Use standard nafms of cagincenng practices 
7. Excc in wrtlcn and oral communication 

8 Dcmonstraie capablitics of sclf-lcarning in a group, which leads to life long lcaming 

2) Usc the conccpls of Cutmplcs LaicgralIon fos cvalang nlegrals, compuling tesiducs & cvaluate various contou integrals. 
Enginccnng 3) Apply the cancept of Curclalion, Regression and curve fiing to the cngincernng problema un data science. 

CEC401 Mathcalics-4) llustalc undcislanding uf tbc coccpis of peobabiliay and cxpeclalion for geiling the spread of the dala and distribulion af 

9. DeinonsLrale ptojcct Imanagemcnt principles dusing projcct work 

piotatalilics 

) Apply thc conccpt of Votor calculus ko evaluale linc integrals, surface inlegrals using Green's theorem, Stoke's theorem & 
Gauss Divcsgcncc thcuscm 

5) Apply thc concept of prubabluy d1srnbutuon ko cngnccng probicms& Tesling hypoesis of small samples using samping 
thcory 
|6) Apply uic conccpts uf patatucirc ad aomparamcs lesls kor analysing practucal prablems. 
|I Calculaic anial furces in ths Coplataruasses by using Metnad of joints and meisod of seciuns and alsa calculate cadial shea. 
nurmal h°usl and bendug uoucal 4 paraba 3- Hngsd sches 
2 Draw Influenec Lanc Diagras fs aaal fosces sa lrusss, Reaclsons, Sf and B M un beams and find their values wihen collung 
|uads are passng Ocr ihcn 

D Exaluaie otalian and displaceacat al a jonat of fncs and dellcuon al any jaint of truss and wil be able là cunpute slalic and 
ncmaic adeicrninac) of sil uclur 
4 Apply Flexibilay ncttoás and nakc sse of Clapeysoe's Thswcm o nalyze ýhe indctssminals structuses 
5 Analy»e llhe undelctLnaie siEMclces scd as bsns & Nmpke vgd jonkd trames uSing drcut siffness nethod 

Analyse thg indcictnake stcwces sng MNCA Dstbd s Suttness ncihod and make olasuc analvsis 
11Appl the principles of sueying and fd proxedes w vodst he vaus SrvEy 

2018AR 

2 Use vatws inethods for taking laca and angila msusTIS 
SunevL, iovord and analy lhe ficld data kx pxepawg drawS 

tpabhc adhanceacnts in nstES aMd othodo 
t5 3Calght the alca of latud aud volc f ct wrk 
6 Set ouk 

6) Interpret the causes of geological hazards and implement the knowledge for their prevention. 



Ruitdnp 
Materints 

Coitete 

Thnalog1 

im roject 
1R 

Structural 

Anatvsis - I| 

Geotechnical 

CECSOEngincering 

Applied 
Hydraulics 

hnd 

Nhanics.|| 4 INsente ounday layer concept , boundary layer separation and flow around submerged bodies 

) Aes the propetiex of buitdling stones nnd theit clasifications. Understand the concept of various methods of manufacturing of 
Nrick and dierent tvN of eonerete blocks 

bulidug 

lodevelep nnd implemen the conceptual knowBedge of building materials in the construction industry. 

Kepass 

4 ldenti the ingtients and projerties of fresh and hurdencd concrete. 
Toeyper students to vanious qualiy control nspects of civil engineering materials by performing different lab ests on materials 

Environmental 

Engincering -1 

To interpret nnd design conerete mix for various grades for various exposure conditions. 

1 Annh e low through pipes, various losses through pipes, pipe network and power transmission through nozle 
2Nlain the cumcct ofl.aminar low and velocity distribution through parallel plates and pipes 

To studh the new teehnology (or manufeturing, testing and quality of concrete. 

plain the concept of Turbulent tlow and velocity distribution in pipes 

Ianpurlalion 

$ An Moment of Momentunn Principle 
6 Eyplain the importance of dimensionless numbers, dimensional analysis and similarity behavior of model and prototype 

2) Arnly Knowledge and skill to solve socictal problems in a group. 
) ldenti mblems bascd on societal /roscarch needs. 

3) Develop intepersonal skills to work as member of a group or leader. 
4) Draw the proper infercnces from available results through theoretical/experimental/simulations. 

|6) Use standard noms of engincering practices 
S) Analyse the impact of solutions in socictal and environmental context for sustainable development. 

7) Exccl in written and oral conmunication, 
S) Demonstrate capabilities of self-learning in a group, which leads to life long learning. 
9) Demonstrate projcct management principles during project work. 
|- Understand the behavior of various statically indeterminate structures subjected to static loads and variation in temperature. 

Analyze the structures using displacement parameters to find out the internal forces such as axial force, shear force, bending 
moment, twisting moments, etc. for beams, 2D portal frames with various loads and boundary conditions, which becomes the basis 
for structural design. 

Contrast between the concept of force and displacement methods of analysis of indeterminate structures. Also, the elastic curve in 
beams and frames under the action of loads. 

Understand the concept of plastic hinge. plastic moment carrying capacity, shape factor and collapse load for single and multiple 
span beams. 

Find out the approximate dimensions of beams and columns using the approximate method for giving the input in design 
|" Understand the soil types, index and engineering properties and relationship between various unit weights & other parameters. 
" Classify the soil with a view towards assessing the suitability of a given soil for use; either to use if to support a structure (e.g 
embankment) or to construct a structure therein (e.g. foundation) 

Understand the use of geosynthetics in soil to improve soil properties. 
Evaluate the compaction characteristics in laboratory & field and hence interpret the results with compaction specifications. 
Interpret soil boring data for foundation design. 
Conduct laboratory experiments to collect, analyze, interpret and present the data 

Apply the concepts of fluid dynamics to solve pipe bend and sprinkler problems. 
Analyze dimensional problems and explain model laws. 
Explain the working and functions of Francis, Kaplan and Pelton wheel turbines. 
Explain the basic concepts of open channel hydraulics and measure discharge through open channels. 
Identify the occurrence of hydraulic jump and its parameters 

"Explain uniform flow, non-uniform flow and establish mathematical relationships. 
Understand the water supply system, its components and water demand by various consumers. 
Understand and analyze the quality of water and will be able to conduct the quality control test on samples. 
Understand the different processes in the water treatment facility. 
Design the different units of treatment for water treatment plants. 
Understand the components of building water supply system, storage and rain water harvesting 
Understand the problems of air and noise pollution. Besides, they will be prepared to contribute practical solutions to 

environmental problems in our society 
To get an insight of the development in all the fields of highway engineering and familiarized with different surveys required to be 

carried out for the implementation of the highway project; to understand the phase of engineering which deals with the planning 
and geomerics design of streets, 
higbways and abutting land in the context of safe and convenient traffic operations thereon. 

To know the required properties of the different materials to be used in the construction of highways and other allied structures, to 
undersland characlerization of the materials and to evaluate their suitability; understand the principle of soil stabilization, 
ulilization of geosynthetics in the 
consiruclion of highway and allied siructures 

To undestand the classification of different types of pavements, factors to be considered in the design of pavements, approaches 
for desigung the different types of pavements and can the flexible and rigid pavements be using IRC Specifications. 

To gei an insight into the methods of construction of different types of pavements, along with the importance of highway drainage 
dade alarauidiatha daiaaaa alaa saupdacetand sha alamaat alhridaa anainaaiaa 
Underslad the inportance & installation of utility services. 
Undersland the drawbacks if all the service lines are not installed properly or if materials used are faulty. 

"Chuuse uppropriate systems & inlegrate the same into the building construction projects. 
-Asseys the slruclural bealth of the buildings & infrastructural works and also Inspect & evaluate the damaged structures. 

lumolenenl the lechniqucs for repairing the concrete structures and also decide whether or not the structure should be dismantled. 
if ds delerioruled beyond repair 

Enploy the methods of slecl protection in the field. 
Design a lechnical document using precise language, suitable vocabulary and apt style. 

"Develop the lile skills/ interpersonal skills to progress professionally by building stronger relationships. 
ynsltale awaseness of vontemporary issucs knowledge of professional and ethical responsibilities. 

(4A 5 usoplys vaits of u builable candidale for u job/higher education, upon being trained in the techniques of holding a group 
drsougagpcing nlervicws and writing resume/SOP. 
" Delive onal presenlalions ellecively implementing the verbal and non-verbal skills. 

EOISA 



V 

VII 

CE-C601 

CE-C602 

CE-C603 

CE-C604 

CE 
DLO6061 

CE-C701 

CE-C702 

Geotechnical 
Engineering-ll 

CE-C703 

Design and 
Drawing of 

CE 

Steel 

Water 
CE-C60S Resource 

Engineering-I 

Structures 

Software 

or Applications in 
Civil 

Engineering 

Quantity 
Survey 

Estimation and 
Valuation 

"Students will be able to evaluate the consolidation parameters for the soil. 

Theory of 
Reinforced 

Students will be able to calculate the shear strength parameters for the soil. 

Concrete 

· Students will be able to calculate the factors of safety of different types of slopes under various soil conditions, analyze the 
stability of slopes, calculate lateral earth pressures and analyse the stability of retaining walls. 

Apply the concept of geometric design of railway track and railway traffic control. 
Transportation Understand aiport planning, obstructions and orientation of runway. 

Structures 

Students will be able to calculate bearing capacity of shallow foundations using theoretical and field methods, calculate load 
bearing capacity of individual as well as group of pile foundations and their setlement using theoretical and field methods 

Engineering- Il|" Apply the concept of geometric design of runway, taxiway, etc. and the knowledge of various signaling system for air traffic 

Water 

Resource 

" Students will be able to explain conduits and calculate the load carried by the struts of a braced cut under various soil conditions. 
Students will be able to explain ground improvement techniques. 

Solid5as 

DLOT042nene 

Explain the Limit State Design philosophy as applied to steel structures. 
Predict the behavior and design members subjected to axial compression, tension and their connection. 
Predict the behavior and design members subjected to bending, shear and their connection 
Calculate loading for a truss and design the complete truss. 
Demonstrate ability to follow IS codes, design tables and aids in analysis and design steel structures. 
Analyze and design the commercial steel structures and prepare drawing with complete detailing 

"Understand the various systems of railway, airport, water transportation and the components of p- way and its construction, yards, 
modernization of railway track. 

Explain on-site treatment methods and solve Analyze and design wastewater treatment systems (ASP, Aerated lagoon and 
Environmental Oxidation ponds). 
Enginering-l" ldentify and apply proper treatment for reclamation and reuse of wastewater and disposal. 

control. 
Understand the system of water transportation, types of breakwater, harbours and port facilities equipment 

" Understand the basic idea about the bridge engineering 
" Explain wastewater collection systems in buildings and municipal areas and to determine the quantity of wastewater and stom 
water production. Also, gain the knowledge of the construction of new sewer line and importance of sewer appurtenances. 
" Explain and analyze the characteristics of wastewater and design the primary treatment for wastewater 

Explain sludge characteristics and processing methods 
" To provide knowledge of solid waste collection systen, characteristics of solid waste and to identify hazardous waste. Study 
|related to plastic waste management will be stud1ed 

"Classify various types of irrigation projccts 

Advanced " Compare conventional and modern methods of formwork on the basis of productivity, reuse value, ease of erection and 

Explain different irigation methods and effective use of water resources 
Calculate the crop water requirements and irrngation requirement 

EquipmentUnderstand the techniques involved and the cquipment required thereof for construction of various 

Derive hydrographs and calculate runoff of a catchment area 
" Explain the steady state and unstcady state cond1itions of any aqutfer and design water wells. 

Estimate the capacity of a reservoir for different purposes 
·Understand the usc/applications of vanous conventional construction equipment and select the best 
out of them for a particular site requirement 
" Know modern methods/equipment uscd for underground as well as underwater tunnelling. 

transporting facilities. 
Gain knowledge about the setting up of diferent kinds of the power generating structures. 
Select proper equipment for construction of transporting facilities based on requirements. 

Explain the use of software in various disciplines of Civil Engineering 
Demonstrate the ability to use the software in chosen field and provide solutions to field problems 
Validate the software results using judgment about range of answers. 
ldentify the software application in particular field of Civil Engineering 
ldentify open source software used in case of specific problems. 

Apply Independently diferent software's for specific problems 
Apply the measurement systems to various civil engineering items of work. 
Draft the specifications for various items of work & determine unit rates of items of works 
Estimate approximate cost of the structures by using various methods & prepare detailed estimates of various civil engineering 

structures by referring drawings. 
" Assess the quantities of earthwork &construct mass haul diagrams. 

Draft tender notice &demonstrate the significance of the tender as well as contract process. 
" Determine the present fair value of any constructed building at stated time. 

Understand the pros and cons of the WSM and LSM. 

· Understand the various clauses specified in IS: 456-2000 for designing structural members with the safety and economy. 
· Cary out analysis and design of various elements of the reinforced concrete structures such as beam, slab, column, fooings using 
the concept of Limit state method. 
" Understand and the use of readymade design curves from Special publications of Bureau of Indian standards 
" Design the section of gravity dams, earth and rockfill dams, arch dams and buttress dams. 
" Design spillways and energy dissipaters. 

Apply silt theories to design irigation canals. 
Engineering-l " Explain various types of canals and its maintenance. 

" Explain different cross drainage works of a canal system. 
" Explain generation, storage, collection, transfer and transport, processing, recovery and disposal in the management of solid 
waste. 
"Understand the characteristics of different types of solid waste and the factors affecting variation, 

Qdgntify the methods of collection, storage and transportation of solid waste. 
Bugst suitable technical solutions for processing of wastes. 
ABilito plan waste minimization and disposal of municipal solid waste. 
Ensurethe safe handling and treatment of Hazardous, Electronic and Biomedical waste. 

Construction dismantling, flexibility offered and overall cost 



Disaster 
CEC Managenment 

CE-CS0) 

CE-CS02 

CE 
DLOSO32 

Measures 
Design and 
Drawingof 
Reinforcd 

Concrete 
Structures 

Constnuction 

Management 

Industrnial 
Waste 

Treatment 

CE-C Environment 

EGE O 

Get to know natural as well as manmade disaster and their extent and possible effects on the economy. 

Plan of national importance structures based upon the previous history. 

Get acquainted with government policies, acts and various organizational structure associated with an emergency. 

Get to know the sinple do's and don'ts in such extreme events and act accordingly. 

Design independently RCC structure by applying IS code provisions. 
Design staircase, water tank and retaining wall. 
Explain principles of PSC and calculate losses. 

Draw and explain the structural detailing 
Explain response of structure during an earthquake and calculate design forces. 

Understand & apply the knowledge of management functions like planning, scheduling, executing & controlling the construction 

projects. 
Prepare feasible project schcdule by using various scheduling techniques. 

Gain knowledge of' managing various resources &recommend best method of allocating the resources to the project. 

develop optimum relationship between time & cost for construction project 

Implement quality & safety measures on construction sites during execution of civil engineering projects. 

Understand the importance of labour legislation 
Understand the characteristics of industrial wastewater. 
ldentify sampling method and analyze industrial waste. 

Design facilities for the processing and reclamation of industrial waste water. 

Explain on-site treatment methods and solve Analyze and design wastewater treatment 

systems. (floatation, vacuum filtration, centrifugation, filter press and membrane filters) 

Detailed on-site manufacturing processes and treatments of industrial waste water. 

Analyze proposed development project plans for possible environmental effects and to 

improve treated effluent quality to confirm standard prescribed by regulatory agencies. 

Understand the concept of environmental management 
Understand ecosystem and interdependence, food chain etc. 
Understand and interpret environment related legislations 

BOISARIn 

PXNCIPAL 
THEEM COLLEGE OF ENGINEERING 

Boisar (East), Tal. & Dist. Palgthar-401 501 

LOC7017 and Mitigation 

LOCS02s Management 



SEM 

III 

Course 
Code 

ITC301 

ITC302 

ITC303 

ITC304 

ITC305 

ITL301 

ITL302 

ITL303 

ITL304 

ITM301 

ITC401 

Course Name 

Engineering 
Mathematics-II 

Database 
Managenent 

System 

Paradigms and 
Computer 

Programming 
Fundamentals 

Data Structure 
Lab 

SQL Lab 

Computer 
programming 

Paradigms Lab 

Theem College of Engineering 
COURSE OUTCOMES (COs) 

Department of Information Technology Engineering 

Apply the concept of Laplace transform to solve the real integrals in engineering problems. 

Data Structure 3. Ilustrate and justify the concepts of graphs in real life problem solving. 
and Analysis 

2. Apply the concept of inverse Laplace transform of various functions in engincering problems. 

backend 

Application 
using JAVA 

3. Expand the periodic function by using Fourier series for real life problems and complex engineering problems. 
4. Find orthogonal trajectories and analytic function by using basic concepts of complex variable theory 

80ISAR)R 

5. Apply the concept of Correlation and Regression to the engineering problems in data science, machine learning and AI. 
6. Illustrate understanding of the concepts of probability and expectation for getting the spread of the data and distribution of probabilities. 

1. Classify and Apply the concepts of stacks, queues and linked list in real life problem solving 
2. Classify. apply and analyze the concepts trees in real life problem solving. 

4. List and examine the concepts of sorting, searching techniques in real life problem solving. 
5. Use and identify the concepts of recursion, hashing in real life problem solving. 

|6. Examine and justify different methods of stacks, queues, linked list, trees and graphs to vaious applications. 

1 Identify the need of Database Management System. 
2 Design conceptual model for real life applications. 
3 Create Relational Model for real life applications 
4 Formulate query using SQL commands. 

Principle of 
Communication 4 Describe Sampling theorem and pulse modulation systems. 

5 Apply the concept of nornalization to relational database design. 
Demonstrate the concept of transaction, concurrency and recovery. 

| Describe analog and digital communication systems. 

Course Outcomes 

2 Differentiate types of noise, analyses the Fourier transform of time and frequency domain. 
B Design transmitter and receiver of AM, DSB, SSB and FM. 

S Explain multiplexing and digital band pass modulation techniques. 
Describe electromagnetic radiation and propagation of waves. 

I Understand and Compare different programming paradigms. 
2 Understand the Object Oriented Constructs and use them in program design. 
3 Understand the concepts of declarative programning paradigms through functional and logic programning. 
Design and Develop programs based on declarative programming paradigm using functional and/or logie programming. 

5 Understand the role of concurrency in parallel and distributed programming. 
6 Understand different application domains for use of scripting languages. 

Understand and use the basic concepts and principles of various linked lists, stacks and queues. 
2 Understand the concepts and apply the methods in basic trces. 
3 Use and identify the methods in advanced trees. 
4 Understand the concepts and apply the methods in graphs. 

s Understand the concepts and apply the techniques of scarching, hashing and sorting 
Illustrate and examine the methods of linked lists, stacks, queues, trees and graphs to various real time problems 
Define problem statement and Construct the conceptual model for real life application. 

2 Create and populate a RDBMS using SQL 
3 Formulate and write SQL queries for efficient information retrieval 
I Apply view, triggers and procedures to demonstrate specific event handling. 
S Demonstrate database connectivity using JDBC. 
S Demonstrate the concept of concurrent transactions. 
Implement Object Oriented concepts in C++. 
Design and Develop solution based on declarative programming paradigm using functional and logic programming. 

3 Understand the multi threaded programs in Java and C++ 
4 Understand the need and use of exception handling and garbage collection in C++ and JAVA 

Implement a solution to the same problem using multiple paradigms. 

Java Lab (SBL)problem. 

6 Compare the implementations in multiple paradigms at coding and execution level. 
Explain the fundamental concepts of Java Programing. 
2 Use the concepts of classes, objects, members of a class and the relationships among them necded for a finding the solution to specific 

3 Demonstrate how to extend java classes and achieve reusability using Inheritance, Interface and Packages. 
Construct robust and faster programmed solutions to problems using concept of Multithreading, exceptions and file handling 

1. ldentify problems based on societal /research needs. 

Mini Project - 1|3, Develop interpersonal skills to work as member of a group or leader. 
Apply Knowledge and skill to solve societal problems in a group. 

A for Front end 4. Draw the proper inferences from available results through theoretical/ experimental/simulations. 
s. Analyse the impact of solutions in societal and environmental context for sustainable development. 

Use standard noms of engineering practices 
7. Excel in written and oral communication. 

Demonstrate capabilities of self-leaming in a group, which leads to life long leaming. 
Demonstrate project management principles during project work. 

Apply the concepts of cigen values and eigen vectors to solve engineering problems. 
2 llustrate the use of concepts of Complex Integration for evaluating integrals, computing residues & evaluate various contour integrals. 

|3 Apply the concept of Z- transformation and its inverse in engineering problems. 

Engineering 4 Apply the concept of probability distribution to engineering problems & testing hypothesis of small samples using sampling theory. 
Mathenmatics-IV|5 Apply the concept of Linear Programming to solve the optimization problems 

6 Use the Non-Linear Programming techniques to solve the optimization problemns. 



IV 

ITC402 

ITC403 

ITC404 

ITC405 

ITL401 

ITL402 

ITLA03 

ITL404 

ITM401 

ITCS01 

ITCS02 

ITCS03 

Computer 
Network and 

Operating 
System 

Automata 

Theory 

|4 Explain the data transportation and session management issues and related protocols used for end to end delivery of data. Network Designs List the data presentation techniques and illustrate the client/server model in application layer protocols. 

Computer 

Unix Lab 

Lab 

Python Lab 
(SBL) 

Mini Project -
B for Python 

based 
automation 

projects 

Internet 

Programming 

|I Describe the functionalities of each layer of the models and compare the Models. 

Computer 
Network 

|2 Categorize the types of transmission media and explain data link layer concepts, design issues and protocols. 

Security 

3 Analyze the routing protocols and assign IP address to networks. 

Entrepreneurshi 

P 
and E-business 

6 Use of networking concepts of IP address, Routing, and application services to design a network for an organization I Understand the basic concepts related to Operating System. 

TCSOMGECA 

2 Describe the process management policies and illustrate scheduling of processes by CPU. |3 Explain and apply synchronization primitives and evaluate deadlock conditionsas handled by Operating System. |4 Describe and analyze the memory allocation and management functions of Operating System. 5 Analyze and evaluate the services provided by Operating System for storage management. 

Organization 3 Demonstrate control unit operations and d conceptualize instruction level parallelism. 

6 Compare the functions of various special-purpose Operating Systems. 

and Architecture4 List and Identify integers and real numbers and perform computer arithmetic operations on integers 

Explain, analyze and design Regular languages, Expression and Grammars. 
Design different types of Finite Automata and Machines as Acceptor, Verifier and Translator. 

|3 Analyze and design Context Free languages and Grammars. 
Design different types of Push down Automata as Simple Parser. 
Design different types of Turing Machines as Acceptor, Verifier, Translator and Basic computing machine. 

6 Develop understanding of applications of various Automata. 

NeLwork Lad 4 Implement the socket programming for client server architecture. 

Demonstrate the fundamentals of Digital Logic Design 
|2 Describe basic organization of computer, the architecture of 8086 microprocessor and implement assembly language programming for 8086 
microprocessors. 

5 Categorize memory organization and explain the function of each element of a memory hierarchy. 
|6 Examine different methods for computer /O mechanism 
|I Execute and evaluate network administration commands and demonstrate their use in different network scenarios. 
2 Demonstrate the installation and configuration of network simulator. 

3 Demonstrate and measure different network scenarios and their performancc behavior. 

Microprocessor|3 Build a program on a microprocessor using arithmetic & logical instruction set of 8086. 

S Analyze the traffic flow of different protocols. 
|6 Design a network for an organization using a network design tool. 
|| Understand the architecture and functioning of Unix 

|2 ldentify the Unix general purpose commands 
|3 Apply Unix commands for system ad1ministrative tasks such as file system management and user imanagement. 

4 Execute Unix commands for system administrative tasks such as proccss management and menory management 
5 Implement basic shell scripts for different applications. 
|6 Implement advanced scripts using awk & perl languages and grep, sed, etc. commandsfor perforning various tasks. 

1 Demonstrate various components and peripheral of computer system 
|2 Analyze and design combinational circuits 

|4 Develop the assembly level programming using 8086 loop instruction set 

5 Write programs based on string and procedure for 8086 microprocessor. 
6 Design interfacing of peripheral devices with 8086 microprocessor. 

|I Understand the structure, syntax, and semantics of the Python language. 

2 Interpret advanced data types and functions in python 
|3 illustrate the concepts of object-oriented programming as used in Python 
|4 Create Python applications using modules, packages, multithreading and exception handling. 
|5 Gain proficiency in writing File Handling programs also create GUl applications and evaluate database operations in python. 
6 Design and Develop cost-effective robust applications using the latest Python trends and technologies 
|1. Identify problems based on societal /research needs. 
2. Apply Knowledge and skill to solve societal problems in a group. 

1|3. Develop interpersonal skills to work as member of a group or leader. 
4. Draw the proper inferences from available results through theoretical/ experimental/simulations. 
|5. Analyse the impact of solutions in societal and environmental context for sustainable development. 
6. Use standard norms of engineering practices 
|7. Excel in written and oral communication, 

8. Demonstrate capabilities of self-learning in a group, which leads to life long learning. 
9. Demonstrate project management principles during project work 

|I Select protocols or technologies required for various web applications. 
2 Apply JavaScript to add functionality to web pages. 
|3 Design front end application using basic React. 
4 Design front end applications using functional components of React. 
S Design back-end applications using Node.js. 
|6 Construct web based Node js applications using Express. 
|I Explain the fundamentals concepts of computer security and network security. 
|2 ldentify the basic cryptographic techniques using classical and block encryption methods. 
3 Study and describe the system security malicious software. 
|4 Describe the Network layer security, Transport layer security and application layer security 
|S Explain the need of network management security and illustrate the need for NAC. 
l6 Identify the function of an IDS and firewall for the system security. 

|I Understand the concept of entrepreneurship and its close relationship with enterprise and owner-management. 
|2 Understand the nature of business development in the context of existing organizations and of new business start-ups 
3 Comprehended important factors for starting a new venture and business development. 
4 Know issues and decisions involved in financing and resourcing a business start-up 
5 Describe various E-business Models 

6 Discuss various E-business Strategies. 
1 Understand and use basic knowledge in software engineering. 
2 ldentify requirements, analyze and prepare models. 
3 Plan, schedule and track the progress of the projects. 
4 Design & develop the software solutions for the growth of society 
To demonstrate and evaluate real time projects with respect to software engineering principles 

"6 Apply testing and assure quality in software solution 
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Web X.0 

plan and prepare effective business/ technical documents which will in tum provide solid foundation for their future managerial roles. 
strategize their personal and professional skills to build a professional image and meet the demands of the industry. 

Wireless 

emerge successful in group discussions, meetings and result-oriented agreeable solutions in group communication situations. 
. deliver persuasive and professional presentations. 

Al and DS - 1 

5.develop creative thinking and interpersonal skills required for effective professional communication. 
6. apply codes of ethical conduct, personal integrity and noms of organizational behaviour. 

Measure query costs and design altermate efficient paths for query execution. 
Apply sophisticated access protocols to control access to the database. 
Implement Distributed databases4 Organize strategic data in an enterpnise and build a data Warehouse. 
Analyse data using OLAP operations so as to take strategic decisions. 
Design modern applications using NoSQL databases.databases. 
| ldentify and apply the appropriate HTML tags to develop a webpage. 
ldentify and apply the appropriate CSS tags to format data on webpage 
Construct responsive websites using Bootstrap 
Use JavaScript to develop interactive web pages. 
Construct front end applications using React 
Construct back end applications using Node.js/Express 
Illustrate symmetric cryptography by implementÉng classical ciphers. 
Dernonstrate Key management, distribution and user authentication. 

3 Explore the different network reconnaissance tools to gather infomation about networks 
Use tools like sniffers, port scanners and other related tools for analyzing packets in a network. 

|5 Use open-source tools to scan the network for vulnerabilities and simulate attacks. 
6 Demonstrate the network security system using open source tools. 

To understand the fundamentals of DevOps engineering and be fully proficient with DevOps terminologies, concepts, bencfits, and 
deployment options to meet your business requirements 

To obtain complete knowledge of the version control system" to effectively track changes augmented with Git and GitHub 
To understand the importance of Jenkins to Build and deploy Software Applications on server environment 
Understand the importance of Selenium and Jenkins to test Software Applications 

understand concept of containerization and Analyze the Containerization of OS images and deployment of applications over Docker 
6 To Symthesize software configuration and provisioning using Ansible. 

To understand the fundamentals of Cloud Computing and be fully proficient with Cloud bascd DevOps solution deployment options to meet 
your business requirements 
2 To deploy single and multiple container applications and manage application deployments with rollouts in Kubernetes 

To apply best practices for managing infrastructure as code environments and use terraform to define and deploy cloud infrastructure 
|4 To identify and remcdiate application vulnerab1l1tics carlier and help integrate security in the developmcnt process using SAST 
Techniques. 
|5 To use Continuous Monitoring Tools to resolve any system errors (low memory, unreachable server etc.) before they have any negative 
|impact on the business productivity 

|6 To engincer a composition of nano services using AwS Lambda and Step Functions with the Serverless Framework 

ldentify problems bascd on societal /research nceds 
2. Apply Knowledge and skill to solve societal problems in a group. 
3. Develop interpersonal skills to work as member of a group or leader 
4. Draw the proper inferences from available results through theoretical/ cxperimental/'simulations, 
|5. Analyse the impact of solutions in societal and envirounental context for sustainable development, 
6. Use standard nonns of engincering practices 

|7. Excel in wnitten and oral communication. 
8. Demonstrate capabilities of self-leaming in a 

Data Mining & |4 Implement the appropnate data mining methods like classification, clustering or Frequent Pattern mining on large data sets. 

9. Demonstrate project management prninciples during project work. 
, which leads to ife long learning. 

Demonstrate an understanding of the importance of data warchousing and data mining and the principles of business intelligence. 
2 Organize and prepare the data needed for data mining using pre preprocessing techniques. 

3 Perfom exploratory analysis of the data to be used for mining. 

|S Define and apply metrics to measure the performance of various data mining lgorithms. 

visualize the results and provide decision support. 

6 Apply Bl to solve practical problems: Analyze the problem domain, use the data collected in enterprise apply the appropriate data mining 
technique, interpret and 

|1 Understand the basic concepts related to web analytics and semantic web. 
|2 Understand how TypeScript can help you eliminate bugs in your code and enable you to scale your code. 
3 Understand AngularJS framework and build dynamic, responsive single-page web applications. 
4 Apply MongoDB for frontend and backend connectivity using REST API. 
5 Apply Flask web development framework to build web applications with less code 

6 Develop Rich Internet Application using proper choice of Framework. 
1 Describe the basic concepts of Wireless Network and Wireless Generations. 

3 Analyze the prevalent IEEE standards used for implementation of WLAN and WMAN Technologies 
Technology 4 Appraise the inportance of WPAN, WSN and Ad-hoc Networks. 

|2 Demonstrate and Evaluate the various Wide Area Wireless Technologies. 

5 Analyze various Wireless Network Security Standards. 
6 Review the design considerations for deploying the Wireless Network Infrastructure 
|1 Develop a basic understanding of the building blocks of Al as presented in terns of intelligent agents. 
2 Apply an appropriate problem-solving method and knowledge-representation scheme. 
|3 Develop an ability to analyze and fomalize the problem (as a state space, graph, etc.). They will be able to evaluate and select the 
appropriate search method. 

5 To 

|4 Apply problem solving concepts with data science and will be able to tackle them from a statistical perspective. 

BOISAK 

s Choose and aply appropriately from a wider range of exploratory and inferential methods for analyzing data and will be able to evaluate and 
nerpret the results contextually. 

EGE deUnderstand and apply types of machine leaming methods for real world problems 
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Lab 

Web Lab 

Sensor Lab 
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Python Lab 

Mini Project 
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Based on 
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Al and DS -JI 

Inteligence 4 Implement various data mining algorithms from scratch using languages like Python/ Java etc. 

Internet of 

Everything 

|I Define tlhe concept of cthical hacking,. 

Data Science 
Lab 

|2 Recognize the nccd of digital forensics and definc the concept of digital evidence and incident response. 

Internet of 

3 Apply the knowlcdgc of computer forcensics using different tools and techniques. 
|4 Detcct the network attacks and analyze the evidence. 

|S Apply the knowledge of computer forensics using different tools and techniques. 
|6 List the method to gencrate legal evidencc and supporting investigation reports 

dentify sources of Data for mining and perfon data exploration 
2 Organize and prepare the data needed for data mining lgorithms in terms of attributes and class inputs, training, validating, and testing files 
3 Implement the appropriate data mining methods like classification, clustering or association mining on large data sets using open-source tools 
like WEKA 

S Evaluate and compare perfornance of some available BIl packages 
6 Apply Bl to solve prnctical problems: Analyze the problem domain, use the data collected in enterprise apply the appropriate data mining 
technique, interpret and visualize the results and provide decision support 

| Understand open source tools for wcb analytics and semantic web apps developnent and deployment. LI, L2 
2 Understand the basic concepts of TypeScript for designing web applications. LI, L2, L3 
3 Implement Single Page Applications using AngularJS Framework 
4 Develop Rich Internet Applications using AJAX. LI, L2, L3 

Create REST Web services using MongoDB. LI, L2, L3, LA 
Design web applications using Flask. 
Differentiate between various wircless communication technologies based on the range of communication, cost, propagation delay, power 

and throughput. 
2 Conduct a literature survey of sensors used in real world wireless applications. 

MAD & PWA 3 Analyze and Build production ready Flutter App by incorporating backend services and deploying on Android / iOS 

3 Demonstrate the simulation ofWSN using the Network Simulators (Contiki/ Tinker CAD/ Cup carbon etc). 
Demonstrate and build the project successfully by hardware/sensor requirements, coding, emulating and testing 

S Report and present the findings of the study conducted in the preferred domain. 
6 Demonstrate the ability to work in teams and manage the conduct of the research study. 

Understand cross platfonn mobile application development using Flutter framework 
|2 Design and Develop interactive Flutter App by using widgets, layouts, gestures and animation 

4 Understand various PWA frameworks and their requirements 
Design and Develop a responsive User Interface by applying PWA Design techniques 

6 Develop and Analyse PWA Features and deploy it over app hosting solutions 
Understand the concept of Data science process and associated terminologies to solve real-world problems 

|2 Analyze the data using different statistical techniques and visualize the outcome using different types of plots. 
3 Analyze and apply the supervised machine learning techniques like Classification, Regression or Support Vector Machine on data for 

building the models of data and solve the problems. 
4 Apply the different unsupervised machine learning algorithms like Clustering, Decision Trees, Random Forests or Association to solve the 
problems. 
|S Design and Build an application that performs exploratory data analysis using Apache Spark 
6 Design and develop a data science application that can have data acquisition, processing, visualization and statistical analysis methods with 
supported machine learning technique to solve the real-world problem. 
10. Identify problems based on societal /research needs. 
11. Apply Knowledge and skill to solve societal problems in a group. 

|12. Develop interpersonal skills to work as member of a group or leader. 
13. Draw the proper inferences from available results through theoretical/ experimental/simulations. 
14. Analyse the impact of solutions in societal and environmental context for sustainable development. 
15. Use standard noms of engineering practices 
16. Excel in written and oral communication. 

17. Demonstrate capabilities of self-learning in a group, which leads to life long learning. 
18. Demonstrate project managerment principles during project work. 

Design models for reasoning with uncertainty as well as the use of unreliable information. 
2 Analyze the process of building a Cognitive application. 
Design fuzzy controller system. 

|4 Apply learning concepts todevelop real-lifee applications. 
|5 Evaluateth performance of learning algorithms. 
6 Analyze current trends in Data Science. 
Describe the Characteristics and Conceptual Framework of loT. 

|2 Differentiate between the levels of the loT architectures. 

3 Analyze the loT access technologies. 
Illustrate various edye to cloud protocol for loT. 
Apply loT analytics and data visualization. 

6 Analyze and evaluate loT applications. 
Implement reasoning with uncertainty. 

|2 Explore use cases of Cognitive Computing 
Implement a fuzzy controller system 

4 Develop real-life applications using learning concepts. 
|S Evaluate the perfornance of applications. 

Implement and analyze applications based on current trends in Data Science. 
Jdentify the requirements for the real-world problems. 
Conduct a survey of several available literature in the preferred ficld of study 

3 Study and enhance software/ hardware skills. 
Everything Lab |4 Demonstrate and build the project successfully by hardware/sensor requirements, coding, emulating and testing, 

5 To report and present the findings of the study conducted in the preferred domain 
6 Demonstrate an ability to work in teams and manage the conduct of the research study. 

|I Apply secure programning of application code. 
Understand the Owasp inethodologies and standards. 

GESO Identify main vulnerabilities inherent in applications. 
APphealbApply Data Validation and Authentication for application 
Development] VApply Security at Session Layer Management 

kOISARÁ Pply secure coding for cryptography. 
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2 Identity the ditermee hetweon tlho (Pl(Qeneral Public Licence) and Conribute to Open Source 
Revent Open Anlv nud evaluate vuu knowledo for tho Contribute to Open Source in different Operating System. 

Nouve Ihjeet 4 Ayply and evaluate yo knowledge for the Contribte to Open Source in different Technologies 
Lab 

Softwar 
Testing 
and QA 

Infommation 
Retrieval 

System 

Cyber Secunity 
and Laws 

Myor Project-5, Analyse the iMpct of aulutions in sociotal and environmental context for austainable development. 

Blockchain 
and DLT 

Cloud 

|Understatd and npply the baaie eoncopta of Open 8ource Sofwaro 

Big Data 
Analytics 

5Aply nnd evalunte vou knowledgo fr the Contribute to Open Source in different Network Management 
6Apply ahd evaluate your knowlodgo for the ('ontribute to Open Source in different Applications and Services. 
Ldentif problens baxed on sooletal /rosenrch noeds 

Cloud 

|2. Apply Knowledye and akill to solve sooiotal problems in a group 

| Dipital Business 
Manayement 

3. Develop intenpeRODal akills to work AS membor of a group or leader 
4. Draw the ioper intvonces fom available rosults through theoretical/ experimental/simulatíons 

EGE O 

6 Use sandard noN ofenincoringg racticos 
|7. Excel in witlen and oral comunieation. 
8. Denmonstrale cnpabilities of self-loaning in a group, which lends to life long learning. 
9. Demonstrate project nanagenont principles during project work. 
|I uvestigate the reason tor bugs and analyze the principles in software testing to prevent and remove bugs 
|2 Understand vaious soflwaro testing methods and strategies 
|3 Manage the testing process and tosting metrics. 

|4 Understand fundanmental concopls of sofware automation and use automation tools. 
5 Apply the software testing tochniques in the real timc environment. 
6 Use practical knowledge of a variety of ways to test soflware and quality attributes 
|I Define and describe the objectives of the basic concepts of the Inforimation retrieval system. 
|2 Evaluate the taxonony of diflerent infonation retrieval models, 
|3 Try to solve and process text nnd nultimedia retrieval querics and their operations, 
|4 Evaluate text processing techniques and operations in the infornation retrieval systen. 
S Demonstrate and evaluate vanious indoxing and scarching techniques. 

6 Desigm the user interface for an infommation retricval system. 

|1. Understand the concept of cybercrime and its cffect on outside world 
2. Interpret and nd apply IT law in various legal issues 

3. Distinguish diflerent aspects of cyber law 
|4. Apply Information Secunity Standards compliance during software design and development 
|I Descrbe the basic concept of Blockchain and Distributed Ledger Technology. 
2 Interpret the knowledge of the Bitcoin network, nodes, keys, wallets and transactions 
3 Implement smart contracts in Ethereum using different development frameworks. 
4 Develop applications in pemissioned Hyperledger Fabric network. 
S Interpret different Crypto assets and Crypto curencies 

Blockchain Lab4 Design and develop Cryptocurrency. 

6 Analyze the use of Blockchain with Al, loT and Cyber Security using case studies. 
|I Develop and test smart contract on local Blockchain. 
|2 Develop and test smart contract on Ethereum test networks 
3 Write and deploy smart contract using Remix IDE and Metamask. 

3 Design and develop real world web applications and deploy them on commercialcloud(s). 
Computing 4 Explain major security issues in the cloud and mechanisms to address them. 

5 Write and deploy chain code in Hyperledger Fabric. 
6 Develop and test a Full-fledged DApp using Ethereum/Hyperledger. 
I Implement different types of virtualization techniques. 

2 Analyze various cloud computing service models and implement them to solve the given problems. 

S Explore various commercially available cloud services and recommend the appropriate one for the given application. 
|6 Implement the concept of containerization. 

|1. Identify problems based on societal /research needs. 

Major Project 5. Analyse the impact of solutions in societal and environmental context for sustainable development. 

2. Apply Knowledge and skill to solve societal problems in a group. 
3. Develop interpersonal skills to work as member of a group or leader. 
4. Draw the proper inferences from available results through theoretical/ experimenta/simulations. 

6. Use standard noms of engineering practices 
7. Excel in written and oral communication. 

|8. Demonstrate capabilitics of self-learming in a group, which leads to life long leaming. 
|9. Demonstrate project management principles during project work. 
|1 Explain the motivation for big data systems and identify the main sources of Big Data in the real world. 
2 Demonstrate an ability to use frameworks like Hadoop, NOSQL to efficiently store, retrieve and process Big Data for Analytics. 
|3 Implement several Data Intensive tasks using the Map Reduce Paradigm. 
|4 Apply several newer algorith1ns for Clustering Classifying and finding associations in Big Data. 

BoISARi 

5 Design alyorithms to analyze Biy data like streams, Web Graphs and Social Media data. 
|1 Explain the basics concepts of cloud computing like service models, deployment models and its architecture. 

2 Describe and apply virtualization in cloud computing,. 

Computin2 4 Understand and upply various services provided by Amazon Web Services cloud platforn. 
and Services 5 Discuss the functionality of Openstack cloud platforn & Severless couputing 

6 Recog1iz and exannino the securitly und privacy conçerms in cloud conputing. 

|3 Use and Analyze different cloud computing services. 

2. llustrate various uppronches and techniques for E-business and umanagenent 
3. Prepare busincss plan 

PCiPAL 
THEEM COLLEGE OF ENGINEERING 

Boisar (East), Tal. & Dist. Palghar-401 501. 

L, ldentify drivers of diyital business 
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Apply the concept of Laplace transform to sove the real sntegrals in engneenng probiems 

|2. Apply the concept of inverse Laplace transform of vanous functions in engineerng problems 

GE OF 

Expand the periode fun tion bhy meing Founer senes for real life problems and complev engneerng problems 
Find orthogonal trajectones and analyt1e funchon by using hasIc CONcepts of complex varnable theory 
Apply Matrix algebra to slve the eng1neerng problems 

|6. Solve Partial d1fferentual equatons by apply1ng umercal soluthon and analytcal methods for one dimensionai heat and wave oquations 

L Demonstrate fundamental knowledge ahnut various pes of loading and stresses induced 
2. Draw the SFD and BMD for different vpes of loads and support condithons 

Analyse the bendng and sheat streseCs nducod n beam 
Analyse the deflection n beams and sttesses n shaft 

Analyse the stresses and deflehon n beams and Estimate the strain energy in mechanical elements. 
Analyse bucking phenomen en columns 

L Demonstrate an understandang of casting process 

llustrate princ1ples of fornang pocesees 
Demonstrate applcatons of varout Npes of welding processes 

4. Differentiate chap formng procexses sach as urng, mlling. drnling ete 
Illustrate the concept of prodcang pehymer oompenents and cerame comyyonents 
Illustrate pr1ncaples and workng of oo-ratonal maafcuing 

7 Understand the manufasturing tehnoâoges enahing Instry & 0 
ldent1fy the vanous classes ef materials and ograbend thesr poperthes 

Apply phase duagram comcepts to gmeerg eatione 

$. Choose or develop nea mgerals fe bee performance 

Apply particular heat treatiment oe gd prperty development 
ldent1fy the probable mode of tal matersk nd ggest heasres to prevent them 

6 Decide an spproprate mthod oalate aerot ongponets n ervce 
Demonstrate spplcaoe of he leue oÑ 
Compute heat and work tgrtem 

Course Outeomes 

3. Demonstrate the ntgrreias btrut 

Compute thermotyanter tms ng he abie nd ailer chart 
$. Compute efficoences of he¡t emgne p eles 

Apply Knoa lefge and àul 
3 Develop nterper ss e 

Draw the proper nfer emes m 
s Anavse the smnpact of oÁufha ) 

80I8AE 

ermon:N s le nage afkystems 
h¡oÁynmy tee 

Apply the undamentals of cumgrvsbie fd f he vnt syetems 

an 

|I. Apply the concep of Vestoe caludsa 
Divergence theorem 

nee f#gg 
hta ¡p thenrotead vpermental smlations. 

Use standard o ef egpssg gee 
Excel in wntten ad oal 
Demonstrate capabahtes ad uiany 

v# goátes gp 

N gÇ mignenti aontt fy astanable development. 

9. Demonstrate propect angytmene prpio �rg gogat ask 

abs 

bcerg4. lMlustrate understandng of the camueyes of pnhaoly d cpeutaun fos yeting the spread of the data and distribution of probabilities. Mathematics IV S. Apply the concept of probabaley astwmgsg gblesis & testisng hyputhes1s of small samples us1ng sampling theory. 

fangtns ve gracticaiprobiems 

2. Use the concepts of Comgire annyp be amg tagaia, mputiny eosdues & ovaluate various contour integrals, 
3. Apply the concept of Coelaa, Ragross and sus tg to he ngjneering problems in data science. 

6. Apply the concepts of parwmetr Nd gnt ts fs aaly Zung prtical prblems. 

L Define propertes of fhunds, classaty fhads and cvahuate byduustatic forces on various surfaces 

ldentify various components of ncchaisIns 

eh as o sfe lony learnsny 

tgsa fce nteg als using Cireen's theorem, Stoke's theorem & Gauss 

2. Illustrate understand1ng ofdrnensaonal analy sis of Thermal and Flaud systcns 

Develop mechan1srns to peovsde spoc1fic mouon 
Kinematics of 3. Draw velocity and accclerataon dagams of vanous mechanisns 

Differentiate veloc1ty potentual funcbas wnd stren huncton and solve for velocity and acceleration of a fluid at a given location in a Auid 
low. 

er 

4. Formulate and solve oquatons of the caetrod vodune for luid flow sy stems and Apply Bermoulli's equation to various flow measuring 

Choose a cam profile for the spoc1fic follower moton 

Illustrate requirements for at titerference-free gear pair 
Predict cond1ton for maxIRuD power ransDiSSion in the case of a belt drive 

ldentify suitable computcr graphcs techniques for 3D modeling 
Transform, man1pulate objects & store and manage data. 

Create the CAM Toolpath for spccific given operations. 
Develop 3D model using vafious types of available biomedical data. 

5. Build and create data for 3D prnting of any given object using rapid prototyping and tool1ng processes. 
l6. lhustrate understand1ng of vaious cost eflective altematives for manufacturing products 

Develop circuits using OPAMP and Tuner IC 555. 
2. ldentify rectifiers and inverters for dc and ac motor specd control. 

ldentify digital circuls for industrnal applications. 

Illustrate construction, workung pruuciples and applications of power electronic switches. 

5. Demonstrate the knowledys of basie functioning of microcontrollers. 
Analyze speed-torque chartcristics of clecurical machines for spced control. 
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2. Apsty Kiowleo and skill to solve societal problems in a roup 

GE OF 

Develon intoporsonal skills to work as member of a group or teader 
A Diaw the 

$OISA. 

npor itorences fom available results through theoretica/eyperimenlmatatinne 

3. Analyee erfomance parameters of different types of heat exchangers Engìncening 4. ldenti and analyze the Transient hecnt Transfer in engineering applications. 

Analyse tho inpact of sohtions in societal and environmental contevt for ustainable development 6 Ue standard noms of enineering prnctices 
7. Nvel in writen nd oal communication. 
8. emonstnte oapnbilities of self-leaning in a group, which lends to lfe long leaniny 9 emHstrate unjoot manngement rinciples during project work 

Handle, operate and npply the precision measuring instruments /equipment'% Analveo simple machined components for dimensional stability & functionality 3Classit vaious tyyes of static characteristics And types of errors occurring in the system 4 (lassi And seleet poper measuring instrument for displacement, presure, flow and temperature 5, Des mathomatical model of system/process for standard input responses and analyse error and differentinte vorin ypes f cnt 

Analyse tho pnoblems associnted with stability 
Analye the thrve modes of hent transfer in engincering application 2. Develo mathematical models for different modes of heat transfer. 

2. Develop the finite clement cquations to nodel cnginecring problems governed by second order differential equations. Finite Element 3. Apply the basic finite clement fonulation techniques to solve engineering problems by using one dimensional elements 
Analysis 4. Apply the basic finite clement fonnulation techniques to solve engineering problems by using two dimensional elements 

S. ENplain constuction and working of different components of internal combustion engines 6. Baluate engine perfomanco and cmission characteristics. 
| Denonstrate working Principles of different types of governors and Gyroscopic effects on the mechanical systems llustrate basic of static and dynamic forces 

3. Detemine natural frequcncy of clement/system 
4. Detemmine vibration response of mechanical elements / systems 
S. Design vibration isolation systcm for a specific application 
6. Demonstrate basic concepts of balancing of forces and couples 
L Solve differential cquations using weighted residual methods. 

5. Apply the basic finite element formulation techniques to find natural frequency of single degree of vibration systern. 6. Use commercial FEA software, to solve problems related to mechanical engineering. 
ldentify the types of optimization problems and apply the calculus method to single variable problems Formulste the problem as Linear Programming problem and analyse the sensitivity of a decision varnable. 3. Apply various linear and non-lincar techniques for problem solving in various domain. 
Apply multi-objective decision making methods for problem in manufacturing environment and other domain. Apply multi criterion decision making methods for problem in manufacturing environment and other domain. 6. AppBy Design of Experiments method for Optimization 

. ldentify problems based on societal /research needs. 
2. Apply Knowledge and skill to solve societal problems in a group. 
3. Develop interpersonal skills to work as member of a group or leader. 
4. Draw the proper inferences from available results through theoretical/ experimental/simulations. Analyse the impact of solutions in societal and environmental context for sustainable development. 6. Use standard noms of engincering practices 

Excel in written and oral communication. 

Demonstrate capabilities of self-learming in a group, which leads to life long learning. 
9. Demonstrate project management principles during project work. 

Use design data book/standard codes to standardise the designed dimensions 
|2. Design Knuckle Joint, cotter joint and Screw Jack 

3. Design shaft under various conditions and couplings 
Select bearings for a given applications from the manufacturers catalogue. 

5. Select and/or design belts and flywheel for given applications 
6. Design springs, clutches and brakes 

Define various parameters associated with steam generators and turbo machines. 
2. Identify various components and mountings of steam generators with their significance. 
3. ldentify various turbo machines and explain their significance. 

Apply principles of thennodynamics and fluid mechanics to estimate various paramcters like mass flow cale puwer, torque, cftiinK 
tenperalure, etc. 

Imenuremente 

5. Evaluate perforimance of SG and Turbo machines and apply various techniques to enhance pertannance 
Illustrale the fundanental principles and applications of refrigeration and air conditioning sy steius. 
deutify various HVAC&R components 
Evaluate perforinance of various refrigeration system 

4. E stiunat e cooling and heating loads for an airconditioning syste1m. 
5. Select air handliny unit & design air distribution system 

Deniy1 and devclup electropncunatic circuits and PLC Ladder logics. 
Intelligence 4 DemoIslale underslunding of robotic control systçms and theu spplscaious. 

5. Demonstrate undersland1ung of various Al and machiune kkanig technologiss 

Apply thc kuowledge of HVAC for the sustainable developmcnl of refiigeralign and aircanduonmg sy sicma 

Demonalrate understanding of fundancntals of undustrial aulomation und Al 
Desiyn & dovelop pueumatic / lhydraulic circuits 

Deinunstrato various press working operations fon mass produc tion of shsst nctal parts 
ldeutily press lool requirensents to build conepts pertainng to desmyn of prsss tyls 
Prepare wurking drawings and setup for ccouonic produçton of shsct IJstal conpisnis 

|4. Belsut suitable snaterials for differçut clçuneats of press tools 
llustrute the principles and blauk devclop1çnt un bent & drawu conponsnts 

|6. undsrstand safoty aspects and autonation n press working 

sVstenms and timo domain speoifications 



VII 

VIII 

MEPBL601 

MEC701 

MEC702 

MEDLO70 
32 

MEDLO70 

41 

ILO7011 

MEC80 I 

MEDLO80 

51 

MEDLO80 
61 

ILO8029 

MEP801 

Design of 
Mechanical 
System 

Mini Projcct " 5. Analyse the impact of solutions in societal and environmental context for sustainable development. 2B 

Management 

Renewable 

Machinery 
Diagnostics 

Operations 
Planning and 

Control 

Composite 
Materials 

ldentify problems bascd on societal /research needs. 

and 

Apply Knowledge and skill to solve socictal problems in a group. 

Development 

3. Develop interpersonal skills to work as member of a group or leader. 

1. Demonstrate a sound understanding of Logistics and Supply Chain Management concepts and their role in today's business environment. 
|2. ldentify the drivers of supply chain perfornance and risks in supply chain management. 

Logistics and3. Apply various techniques of inventory management and rank the items using inventory management technique 
Supply Chain 4. Apply various stratcgics and techniques to minimize overall logistics cost 

Environmental 

Management 

4. Draw the proper inferences from available results through theorctical/ experimental/simulations. 

Project II 

EGE OE 

6. Use standard nons of cngineering practices 

8015 

7. Exccl in written and oral communication. 

Demonstrate capabilities of self-learning in a group, which leads to life long learning. 
9. Demonstrate project management principles during project work. 

Energy Sources 4. Design biogas plant for harnessing energy from organic waste. 

Apply the concept of system design. 
|2. Sclcct appropriate gears for power trans1mission on the basis of given load and speed 
3. Design material handing systemns such as hoisting mechanism of EOT crane, 
1. Design belt conveyor systems 
5. Design cngine components such as cylinder, piston, connecting rod and crankshafA 

6. Design pumps for the given applications 

5. Understand the role of digitization in supply chain management leading to sustainability 
6. Apply various mathematical models/tools to design the supply chain network 

1. Describe the need for rencwable energy and its potential for the development of a sustainable environment. 
Analyze different solar collectors using geometrical parameters and photovoltaics for generation of solar energy. 

3 Students will be able to identify various techniques to be implemented for the selected problem and related technical skills through feasibility 
MEP701 Major Project I |analysis. 

3. ldentify and analyze various wind turbine energy harness1ment techniques. 

Product 

Lifecycle |3. Apply product engineering guidelines / thumb rules in designing products for moulding, machining, sheet metal working etc. 
Management 4. Acquire knowledge in applying virtual product development tools for components, machining and manufacturing plant 

5. Describe significance of hydrogen energy to fulfill present and future energy needs. 
6. Describe the operating principle of geothermal energy and ocean energy and their role in sustainable development. 
|1. Relate basic concepts of Machinery Diagnostic. 
2. Describe the working of Vibration Measuring Instruments. 

Apply different Signal Processing Techniques in Vibration Measurement. 
|4. ldentify common faults in Machinery using Vibration Spectrum. 
5. Interpret the Vibration Signals for Monitoring and Prognosis. 
|1. Gain knowledge about phases of PLM, PLM strategies and methodology for PLM feasibility study and PDM implementation. 

2. Illustrate various approaches and techniques for designing and developing products. 

1 Students will be able to develop the understanding of the problem domain through extensive review of literature. 
2 Students will be able to identify and analyze the problem in detail to define its scope with problem specific data 

4 Students will be able to design solutions for real-time problems that will positively impact society and environment. 
5 Students will be able to develop clarity of presentation based on communication, teamwork and leadership skills 
5 Students will be able to inculcate professional and ethical behavior.. 

1. Illustrate operations functions and manage operations in a better way. 
|2. Apply various strategies to develop aggregate production plan based on the demand forecasting. 
3. Apply various algorithms in scheduling and sequencing of manufacturing and service operations 
|4. Develop Material Requirements Plans (MRP) to estimate the planned order releases. 
5. Apply various techniques for facility layout planning and line balancing to optimize the resources 
1. Select the type of material for the fibres and matrix in a composite material for the given application. 
2. Relate stresses and strains through the elastic constants for a given lamina. 

|3. Evaluate clastic properties of a lamina based on the properties of its constituents. 

Product Design 4. Demonstrate individual skills using selected manufacturing techniques such as rapid prototyping. 

|4. Predict failure of a lamina under the given loading condition. 
|3. Select the number of laminae and their stacking sequence in a composite material for the given loading condition. 
6. ldentify the type of damage occurring in a composite structure and select an appropriate method to repair it. 

Describe the process of product design & development. 
|2. Employ engineering, scientifie, and mathematical principles to develop and execute a design project from a concept to a finished product. 
3. Create 3D solid models of mechanical components using CAD software. 

5. Fabricate an electromechanical assembly of a product from engineering drawings. 
6. Work collaboratively in a team to complete a design project. 
7. Efectively communicate the results of projects and other assign1ments both in a written and oral fomat. 

L. Understand the concept of environ1nental management 
2. Understand ecosystem and interdependence, food chain etc. 
|3. Understand and interpret environment related legislations 
I Students will be able o implement solutions for the selected problem by applying technical and professional skils. 
2 Students will be able to analyze inpact of solutions in societal and environmental context for sustainable development. 
3 Students will be able to collaborate best practices along with effective use of modem tools. 
4 Students will be able to develop proficiency in oral and written communication with effective leadership and teamwork 
S Students will be able to nurture professional and ethical behavior. 
6 Students will be able to gain expertise that helps in building lifelong leaming experience. 

YHEEN 
Boisar (East), Tal. & Dist. Palghar-491 501 



SEM 
Course 
Code 

CSC301 

CSC305 

CSC302 Structures and 
Graph Theory 

CSC401 

Course Name 

Digital Logic 
& Computer 

CSC304 Organization 

CSC402 

Department of Computer Science & Engineering (Ariificial Intelligence and Machine Learning) 

Engincering 
Mathematics 

CSC404 

CSC405 

Discrete 

and 

Architecture 

Computer 
Graphics 

CSC303 Data Structure 4.Students will be able to choose appropriate data structure and apply it to solve problems in various domains. 

Theem College of Engineering 
COURSE QUTCOMES (COs) 

Analysis of 
Algorithms 

Operating 
System 

1.Understand the concept of Laplace transform and its application to solve the real integrals in engincering problems. 
2Understand the concept of inverse Laplace transform of various functions and its applications in engineering problems. 
3.Expand the periodic function by using the Fourier series for real-life problems and complex engineering problems. 
4.Understand complex variable theory, application of harmonic conjugate to get orthogonal trajectories and analytic functions. 
5.Apply the concept of Correlation and Regression to the engineering problems in data science, machine learning, and AI. 
6.Understand the concepts of probability and expectation for getting the spread of the data and distribution of probabilities, 

1.Understand the notion of mathematical thinking, mathematical proofs and to apply them in problem solving. 
2.Ability to reason logically. 

e 

3.Ability to understand relations, functions, Diagraph and Lattice. 
4.Ability to understand and apply concepts of graph theory in solving real world problems. 
5.Understand use of groups and codes in Encoding-Decoding 
6.Analyzea complex computing problem and apply principles of discrete mathematics to identify solutions 

1.Students will be able to implement Linear and Non-Linear data structures. 
2.Students will be able to handle various operations like searching, insertion, deletion and traversals on various data structures. 
3.Students will be able to cxplain various data structures, related terminologies and its types. 

5.Students will be able to analyze and lmplement appropriate searching techniques for a given problem. 
6.Students will be able to demonstrate the ability to analyze, design, apply and use data structures to solve engineering problems 

and evaluate their solutions. 
To learm different number systems and basic structure of computer system. 

2.To demonstrate the arithmetic algorithms. 
3.To understand the basic concepts of digital components and processor organization. 

Course Outcomes 

4.To understand the generation of control signals of computer. 
S.To demonstrate the memory organization. 
6.To describe the concepts of parallel processing and different Buses. 
1.Describe the basic concepts of Computer Graphics. 
2.Demonstrate various algorithms for basic graphics primitives. 
3.Apply 2-D geometric transformations on graphical objects. 
4.Use various Clipping algorithms on graphical objects 

CSM301 Mini Project A|S. Analyze the impact of solutions in societal and environmental context for sustainable development. 

5.Explore 3-D geometric transformations, curve representation techniques and projections methods. 
6.Explain visible surface detection techniques and Animation. 

Identify problems based on societal /research needs. 
2. Apply Knowledge and skill to solve societal problems in a group. 
3. Develop interpersonal skills to work as member of a group or leader. 
4. Draw the proper inferences from available results through theoretical/ experimental/ simulations. 

6. Use standard norms of engineering practices 
7. Excel in written and oral communication. 
8. Demonstrate capabilities of self-learning in a group, which leads to lifelong learning. 

Engineering2.Use the concepts of Complex Integration for evaluating integrals, computing residues & evaluate various contour integrals. 
Mathematics-3.Apply the concept of Z- transformation and inverse in engineering problems. 

9. Demonstrate project management principles during project work. 
L.Apply the concepts of eigenvalues and eigenvectors in engineering problems. 

4.Use the concept of probability distribution and sampling theory to engineering problems. 
5.Apply the concept of Linear Programming Problems to optimization. 
LAnalyze the running time and space complexity of algorithms. 
2. Describe, apply and analyze the complexity of divide and conquer strategy. 
3.Describe, apply and analyze the complexity of greedy strategy 
4.Describe, apply and analyze the complexity of dynamic programming strategy. 
S.Explain and apply backtracking, branch and bound. 
6.Explain and apply string matching techniques, 

|1.Understand the objectives, functions and structure of OS 
2.Analyze the concept of process management and evaluate performance of processscheduling algorithms. 
3.Understand and apply the concepts of synchronization and deadlocks 
4.Evaluate performance of Memory allocation and replacement policies 
5.Understand the concepts of file management. 
6.Apply concepts of VO management and analyze techniques of disk scheduling 
.Describe core concepts of 8086 microproçessor. 

Microprocesso 3.Identify the specifications of peripheral chip. 
2.Interpret the instructions of 8086 and write assembly and Mixed language programs. 

4.Design 8086 based system using memory and peripheral chips. 
5.Appraise the archiecture of advanced processors 
6. Understand hyperthreading technology 

L. ldentify problems based on societal /research needs. 
2. Apply Knowledge and skill to solve societal problems in a group. 
3. Develop interpersonal skills to work as member of a group or leader. 
4. Draw the proper inferences from available results through theoretical/ experimental/ simulations. 

CSM401 Mini Ruoject BS. Analyze the impact of solutions in societal and environmental context for sustainable development. 
Use standard norms of engineering practices 

xcel in written and oral communication. 
l8. Demonstrate capabilities of self-learning in a group, which leads to lifelong learning. 
9. Demonstrate project management principles during project work 



VI 

CSCS01 

CSCS02 

CSCS03 

CSCS04 

lCSDLO50 
13 

CSLS04 

CSM501 

CSC601 

CSC602 

CSC603 

CSC604 

EMCO, 

Computer 
Network 

Web 

Computing 

Artificial 

Intelligence 

Data 

Warehousing 
and Mining 

Internet of 

Things 

Business 

Mini Project 
2A 

Data Analytics 
and 

Visualization 

& System 
Security 

Software 
Engineering 
and Project 

Management 

Machine 

Learning 

Demonstrate the concepts of data communication at physical layer and compare ISO - OSI model with TCP/IP model. .Explore different design issues at data link layer. 

EGE OF EN 

3.Design the network using IP addressing and sub netting / supernetting schemes. 4.Analyze transport layer protocols and congestion control algorithms. 
S.Explore protocols at application layer 

BOISAR 

|1.Select protocols or technologies required for various web applications 
2.Apply JavaScript to add functionality to web pages. 
3.Design front end application using basic React. 
4.Construct web bascd Node.js applications using Express 
5.Design front end applications using functional components of React. 
6.Design back-end applications using Node.js 
1.ldentify the characteristics of the cnvironment and differentiate between various agent architectures. 
2.Apply the most suitable search strategy to design problem solving agents. 
3 .Represent a natural language description of statements in logic and apply the inference rules to design Knowledge Based agents. 

4.Apply a probabilistic model for reasoning under uncertainty. 
5.Comprehend various learning techniques. 
6.Describe the various building blocks of an expert system for a given real word problem. 

.Understand data warchouse fundamentals and design data warehouse with dimensional modelling and apply OLAP operations. 
2.Understand data mining principles and perform Data preprocessing and Visualization. 
3.ldentify appropriate data mining algorithms to solve real world problems. 
4.Compare and evaluate different data mining techniques like classification, prediction, clustering and association rule mining 
S.Describe complex information and social networks with respect to web mining 

2.Strategize their personal and professional skills to build a professional image and meet the demands of the industry. 
Communicatio 3.Emerge successful in group discussions, meetings and result-oriented agreeable solutions in group communication situations. 
n& Ethics I 4 .Deliver persuasive and professional presentations. 

1.Describe the Characteristics and Conceptual Framework of loT 
2.Differentiate between the levels of the IoT architectures 
3.Analyze the loT access technologies 
4.Ilustrate various edge to cloud protocol for loT 
S.Apply loT analytics and data visualization 
6.Analyze and evaluate loT applications 
.Plan and prepare effective business/ technical documents which will in turn provide solid foundation for their future managerial 

roles. 

5.Develop creative thinking and interpersonal skills required for effective professional communication. 
6.Apply codes of ethical conduct, personal integrity and norms of organizational behaviour. 

Identify societal/research/innovation/entrepreneurship problems through appropriate literature surveys 
2.dentify Methodology for solving above problem and apply engineering knowledge and skills to solve it 

3.Validate, Verify the results using test cases/benchmark data/theoretical/ inferences/experiments/simulations 4.Analyze and evaluate the impact of solution/product/research/innovation entrepreneurship towards 
societal/environmental/sustainable development 
5.Use standard norms of engineering practices and project management principles during project work 
6.Communicate through technical report writing and oral presentation. 
" The work may result in research/white paper/ article/blog writing and publication The work may result in business plan for 

entrepreneurship product created The work may result in patent filing. 

Understand system security goals and concepts, classical encryption techniques and acquire fundamental knovwledge on the 
Cryptography concepts of modular arithmetic and number theory 

7.Gain technical competency towards participation in Competitions, Hackathons, etc. 
8.Develop interpersonal skills to work as a member of a group or as leader 

1.Apply qualitative and qantitative techniques to understand the data 
2.Fomulate testable hypotheses and evaluate them using common statistical analyses. 
3.Perform regression analysis on a given data set for prediction and forecasting. 
4.Apply ANOVA method to find the statistical differences between the means in a given data. 
5.Fit an ARIMA model for prediction and forecasting of time series data 
6.Translate the data into visual context to identify patterns, trends and outliers in large data sets 

2.Understand, compare and apply different encryption and decryption techniques to solve problems related to confidentiality and 
authentication 
3.Apply different message digest and digital signature algorithms to verify integrity and achieve authentication and design secure 

annlications 
LUnderstand and use basic knowledge in software engineering. 
2.ldentify requirements, analyze and prepare models. 
3.Plan, schedule and track the progress of the projects. 

4.Design & develop the software solutions for the growth of society 
5.Apply testing and assure quality in software solutions 
6.Generate project schedule and can construct, design and develop network diagram for different type of Projects. They can also 

organize different activities of project 
|1Comprehend basics of Machine Learning 

2.Build Mathematical foundation for machine learning 
3.Understand various Machine learning models 
4.Select suitable Machine learning models for a given problem 
5.Build Neural Network based models 
6.Apply Dimensionality Reduction techniques 



VII 

VII 

CSM601 

CSC702 

CSC701Deep Learning 

CSDO701 

CSDO702 
2 

ILO 7016 

Mini Project 

CSDO8013 

2B 

3 

Big Data 
Analytics 

Natural 

Language 
Processing 

Advanced 
CSC801 Artificial 

Intelligence 

and Laws 

Reinforcement 

Learning 

CSDO802 Social Media 
Analytics 

1.Identify societal/research/innovation/entrepreneurship problems through appropriate literature surveys 

Digital 
ILO 8028 Business 

.dentify Methodology for solving above problem and apply engineering knowledge and skills to solve it 
3.Validate, Verify the results using test cases/benchmark data/theoretical/ inferences/experiments/simulations 
4 .Analyze and evaluate the impact of solution/produc/research/innovation entrepreneurship towards 

societal/environmental/sustainable development 
5.Use standard norms of engineering practices and project management principles during project work 
6.Communicate through technical report writing and oral presentation, 

BOISAF 

" The work may result in research/white paper/ articleblog writing and publication The work may result in business plan for 
entrepreneurship product created The work may result in patent filing. 
7.Gain technical competency towards participation in Competitions, Hackathons, etc. 

oF EA. 

8.Develop interpersonal skills to work as a member of a group or as leader 
I Gain basic knowledge of Neural Networks. 
2.Acquire in depth understanding of training Deep Neural Networks. 
3.Design appropriate DNN model for supervised, unsupervised and sequence learning applications. 
4.Gain familiarity with recent trends and applications of Deep Learning. 
1.Understand the key issues in big data management and its associated applications for business decisions and strategy. 
2.Develop problem solving and critical thinking skills in fundamental enabling techniques like Hadoop, Map reduce and NoSQL in 

big data analytics. 
3.Collect, manage, store, query and analyze various forms of Big Data. 
4.Interpret business models and scientific computing paradigms,and apply software tools for big data analytics. 

Adant adeauate nerspectives.af bie data analtics in various apnlications like recommender svstems social media annlications 
1.To have a broad understanding of the field of natural language processing 

2. Interpret the knowledge of the Bitcoin network, nodes, keys, wallets and transactions 
Blockchain 3. Implement smart contracts in Ethereum using different development frameworks. 

Technologies 4.Develop applications in permissioned Hyperledger Fabric network. 

2.To design language model for word level analysis for text processing 
3.To design various POS tagging techniques 
4.To design, implement and test algorithms for semantic analysis 

Cyber Security| 2.Interpret and apply IT law in various legal issues 

.To develop basic understanding of Pragmatics and to formulate the discourse segmentation and anaphora resolution 
6.To apply NLP techniques to design real world NLP applications 

L.Describe the basic concept of Blockchain and Distributed Ledger Technology. 

5.Analyze the use of Blockchain with AI, loT and Cyber Security using case studies. 
l.Understand the concept of cybercrime and its effect on outside world 

3.Distinguish different aspects of cyber law 
4.Apply Information Security Standards compliance during software design and development 
1.Acquire basic knowledge of Probabilistic Models. 
2.Analyze the working and architecture for Generative Networks. 
3.Interpret various components and various types of Autoencoders 
4.Understand various aspects of Transfer Learning. 
5.Apply ensemble learning techniques to real-world problems and demonstrate improved predictive performance. 
6.Relate to the nascent technologies in the field of artificial intelligence 
L.Understand difierent types of robots, specifications of Robots its characteristics and applications. 

2.Understanding Direct - Inverse kinematics of robotic manipulator. 
3.ldentify actuators, sensors, and control of a robot for different applications 
4.Developing the differential relationships of motion, velocities and dynamic analysis of force 
5.Developing perspectives on Al and Robotics 
6.Developing footprints of algorithms, programming associated with Robots and conceptualizing self-configuring Robots and use 
of Robots in different applications 
1.Understand the concept of Social media 

2.Understand concept of social media Analytics and its significance. 

3.Learners will be able to analyze the effectiveness of social media 
4.Learmers will be able to use different Social media analytics tools effectively and efficiently. 

2.lustrate varíous approaches and techniques for E-business and management 
Management 3.Prepare E-business plan 

S.Learners will be able to use different effective Visualization techniques to represent social media analytics. 
6.Acquire the fundamental perspectives and hands-on skills needed to work with social media data. 
.Jdentify drivers of digital business 

PRINCPAL 
THEEM COLLEGE OÀENGINEERING 

Boisar (East), Tal. & Dist. Palghar-401 501 

S.Interpret different Crypto assets and Crypto currencies 
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Course Outcomes: 
At the end of the course student will be able to: 
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• Outcome Based Education (OBE) Workshop 

 

• Weblink 

 

Name of Department Weblink 

Applied Science and 

Humanities 

https://theemcoe.org/course-degree.php?dept=fe  

Automobile Engineering https://theemcoe.org/course-degree.php?dept=auto  

Civil Engineering https://theemcoe.org/course-degree.php?dept=civil  

Computer Engineering https://theemcoe.org/course-degree.php?dept=comp  

Computer Science and 

Engineering (AIML) 

https://theemcoe.org/course-degree.php?dept=cseaiml  

Electrical Engineering https://theemcoe.org/course-degree.php?dept=elec  

Information Technology https://theemcoe.org/course-degree.php?dept=it  

Mechanical Engineering https://theemcoe.org/course-degree.php?dept=mech  

 

• Lab Board Image
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