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Computer Science and Engineering 

Vision 

To develop professional engineers in Computer Science & Engineering having 
ethical values, research aptitude and ability to address challenges of modernization 
in the IT industry aiming at overall sustainable development of the society. 

Mission 

● M1 - To impart quality education in the field of Computer Science & 
Engineering in accordance with the needs of the Modernization & Globalization 
through technology enabled education. 

● M2 - To inculcate lifelong learning in students to face challenges posed by ever-
changing IT career landscape as a disciplined professional with a sense of 
professional ethics. 

● M3 - To inculcate critical thinking and creativity for identifying various societal 
issues and to provide solutions. 

● M4 - To enhance career opportunities for students through academia-industry 
interaction and research. 
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Computer Science and Engineering  

Program Educational Objectives (PEOs) 

1. Graduate will exhibit strong fundamental knowledge and technical skills in the field of 
Computer Science & Engineering to pursue successful professional career, higher studies and 
research. 

2. Graduate will exhibit capabilities to understand and resolve various societal issues through their 
problem solving skills. 

3. Graduate will be sensitive to ethical, societal and environmental issues as a software 
engineering professional and be committed to life-long learning. 

Knowledge and Attitude Profile (WK) 

WK1 
A systematic, theory-based understanding of the natural sciences applicable 
to the discipline and awareness of relevant social sciences. 

WK2 
Conceptually-based mathematics, numerical analysis, data analysis, 
statistics and formal aspects of computer and information science to support 
detailed analysis and modelling applicable to the discipline. 

WK3 
A systematic, theory-based formulation of engineering fundamentals 
required in the engineering discipline. 

WK4 
Engineering specialist knowledge that provides theoretical frameworks and 
bodies of knowledge for the accepted practice areas in the engineering 
discipline; much is at the forefront of the discipline. 

WK5 
Knowledge, including efficient resource use, environmental impacts, 
whole-life cost, re-use of resources, net zero carbon, and similar concepts, 
that supports engineering design and operations in a practice area. 

WK6 
Knowledge of engineering practice (technology) in the practice areas in the 
engineering discipline. 

WK7 
Knowledge of the role of engineering in society and identified issues in 
engineering practice in the discipline, such as the professional responsibility 
of an engineer to public safety and sustainable development. 

WK8 
Engagement with selected knowledge in the current research literature of 
the discipline, awareness of the power of critical thinking and creative 
approaches to evaluate emerging issues. 

WK9 

Ethics, inclusive behavior and conduct. Knowledge of professional ethics, 
responsibilities, and norms of engineering practice. Awareness of the need 
for diversity by reason of ethnicity, gender, age, physical ability etc. with 
mutual understanding and respect, and of inclusive attitudes. 
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Program Outcomes (POs) 

PO 1 

Engineering Knowledge: Apply knowledge of mathematics, natural 
science, computing, engineering fundamentals and an engineering 
specialization as specified in WK1 to WK4 respectively to develop to the 
solution of complex engineering problems. 

PO 2 
Problem Analysis: Identify, formulate, review research literature and 
analyze complex engineering problems reaching substantiated conclusions 
with consideration for sustainable development. (WK1 to WK4) 

PO 3 

Design/Development of Solutions: Design creative solutions for complex 
engineering problems and design/develop systems/components/processes to 
meet identified needs with consideration for the public health and safety, 
whole-life cost, net zero carbon, culture, society and environment as 
required. (WK5) 

PO 4 

Conduct Investigations of Complex Problems: Conduct investigations of 
complex engineering problems using research-based knowledge including 
design of experiments, modelling, analysis &amp; interpretation of data to 
provide valid conclusions. (WK8). 

PO 5 

Engineering Tool Usage: Create, select and apply appropriate techniques, 
resources and modern engineering &amp; IT tools, including prediction and 
modelling recognizing their limitations to solve complex engineering 
problems. (WK2 and WK6) 

PO 6 

The Engineer and The World: Analyze and evaluate societal and 
environmental aspects while solving complex engineering problems for its 
impact on sustainability with reference to economy, health, safety, legal 
framework, culture and environment. (WK1, WK5, and WK7). 

PO 7 
Ethics: Apply ethical principles and commit to professional ethics, human 
values, diversity and inclusion; adhere to national &amp; international laws. 
(WK9) 

PO 8 
Individual and Collaborative Team work: Function effectively as an 
individual, and as a member or leader in diverse/multi-disciplinary teams. 

PO 9 

Communication: Communicate effectively and inclusively within the 
engineering community and society at large, such as being able to 
comprehend and write effective reports and design documentation, make 
effective presentations considering cultural, language, and learning 
difference 

PO 10 

Project Management and Finance: Apply knowledge and understanding 
of engineering management principles and economic decision-making and 
apply these to one’s own work, as a member and leader in a team, and to 
manage projects and in multidisciplinary environments. 

PO 11 Life-long Learning: Recognize the need for, and have the preparation and 
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ability for i) independent and life-long learning ii) adaptability to new and 
emerging technologies and iii) critical thinking in the broadest context of 
technological change. (WK8) 

Program Specific Outcomes (PSOs) 

1. Apply the principles of computational mathematics, computer systems and 
programming paradigms to solve computational problems. 

2. Design and develop application software with functionalities applicable for 
desktop, web and mobile applications with due consideration of system software 
constraints. 

3. Apply software engineering methods, cutting edge technologies and ICT, using 
appropriate tools and FOSS alternatives for designing, developing & testing 
application software. 
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Computer Science and Engineering Department 

Legends Used 

L 
Lecture Hours / week 

T Tutorial Hours / week 

P Practical Hours / week 

FA Formative Assessment 

SA Summative Assessment 

ESE End Semester Examination 

ISE In Semester Evaluation 

ICA Internal Continuous Assessment 

POE Practical and Oral Exam 

OE Oral Exam 

MOOC Massive Open Online Course 

HSS Humanity and Social Science 

NPTEL National Programme on Technology Enhanced Learning 

F.Y. First Year 

S.Y. Second Year 

T.Y. Third Year 

B. Tech. Bachelor of Technology 
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Computer Science and Engineering 

Course Code Format 

2 1 I T U/P 2 C C 1 T/L 

Year of 
Syllabus 
revision 

Program 
Code 

U-Under 
Graduate 

P-Post 
Graduate 

Semester No./ 
Year1/2/3/…8 

CourseTyp
e 

Course 
Serial No   

1-9 

T-Theory,       
L-Lab session 
P- Programming 

 

Program Code 

CS Computer Science and Engineering 

Course Type 

BS Basic Science 

ES Engineering Science 

HU Humanities & Social Science 

MC Mandatory Course 

CC Core Compulsory Course 

SN* Self-Learning 
N* indicates the serial number of electives offered in the respective category 

EN* Core Elective 
N* indicates the serial number of electives offered in the respective category 

ON* Open Elective 
N* indicates the serial number of electives offered in the respective category 

SK Skill Based Course 

SM Seminar 

MP Mini project 

PR Project 

IN Internship 

 

Sample Course Code 

23CSU3CC1T Discrete Mathematics Structures 
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WALCHAND INSTITUTE OF TECHNOLOGY, SOLAPUR 
Structure for Honors Degree–Data Science 

 

Computer Science & Engineering and Information Technology 

Semester Course Code Name of Course 

Engagement 
Hours Credit

s 

FA SA 
Tota

l 

L T P ESE ISE ICA  

IV 22ITU4HD1T 
Mathematics for Data 
Science 

3 1  4 60 40 25 125 

V 22ITU5HD2T 
Data Preprocessing & 
Visualization 

3  2 4 60 40 25 125 

V 22ITU5HD2T Seminar   2* 1   25 25 

VI 22ITU6HD3T Machine Learning 3  2 4 60 40 25 125 

VII 22ITU7HD5P Mini Project   4* 2 50  50 100 

VII 22ITU7HD4T Predictive Analytics 3  -- 3 60 40 100 100 

VII 22ITU7HD4L 
Predictive Analytics 
Lab 

-- -- 2 1   25 25 

  Total 12 1 12 19 290 160 175 625 
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WALCHAND INSTITUTE OF TECHNOLOGY, SOLAPUR 

(An Autonomous Institute) 
B.Tech. (Computer Science and Engineering), Hons. DS, Semester-VII 

22ITU7HD5P – MINI PROJECT 

Teaching Scheme Examination Scheme 
Practical  4 Hours/week ESE 50 Marks 
Credits 2 ICA 50 Marks 

Introduction  

Project based learning is a paradigm which is becoming time-honored now a days. To keep abreast 
with this, Project course is included in the curriculum which is spread over both semesters of final 
year. For this course, students carry out a project as a team that allows them to demonstrate their 
abilities and to develop skills within their chosen area of interest. Hardware realization as well 
software projects with focus on design and research aspects are accepted. Also communicating 
effectively, both in oral and written form are an important skill for engineering graduates in many 
different contexts. This course also aims to foster these skills.   

Course Prerequisite:   

Student shall have technical competency as well as behavioral facet to carry project as a part of a 
team. Student shall have an adept knowledge of hardware and software architecture and associated 
programming skills. Student shall also possess necessary technical report writing skills, presentation 
skills.   

Course Objectives: 

1. Explore project identification process and carryout literature survey for real world problem.   
2. Evaluate alternative approaches, and justify the use of selected tools and methods.   
3. Consider relevant social, ethical and legal issues.   
4. Give an exposure to planning and designing a project.   
5. Enhance team working and leadership skills.   
6. Enhance presentation and technical documentation skills.   

Course Outcomes: 

Student will be able to- 
1. Study and select problem of societal relevance.   
2. Select an appropriate solution design with due consideration for society.   
3. Carry out impact analysis for environment and sustainability consideration(s).   
4. Design a system using software engineering techniques and modern tools.   
5. Engage in teamwork and communicate effectively, while observing professional ethics. 
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WALCHAND INSTITUTE OF TECHNOLOGY, SOLAPUR 

(An Autonomous Institute) 
B.Tech. (Computer Science and Engineering), Hons. DS, Semester-VII 

22ITU7HD4T – PREDICTIVE ANALYTICS 

Teaching Scheme Examination Scheme 
Lectures 3 Hours/week ESE 60 Marks 
Practical  2 Hours/week ISE 40 Marks 
Credits 4 ICA 25 Marks 

Course Objectives: 

1. To provide foundational knowledge of predictive analytics, including core concepts, techniques, 
and challenges related to handling diverse and complex datasets. 

2. To expose students to real-world case studies from healthcare, social media, and marketing 
sectors to develop the ability to analyze, model, and interpret grouped data patterns. 

3. To develop skills in data classification and preparation techniques essential for building accurate 
and reliable predictive models, including data cleaning, transformation, and dimensionality 
reduction. 

Course Outcomes: 

Student will be able to- 
1. Identify and understand the knowledge of the predictive modeling process. 
2. Analyze and interpret data using an ethically responsible approach for variety of problems. 
3. Identify and apply appropriate algorithms for developing predictive model. 
4. Make choices for a model for new machine learning tasks based on reasoned argument. 

Unit – I Entering the Arena 6 Hours 

Exploring predictive analysis, adding business values, starting predictive analytic project, ongoing 
predictive analysis, surveying the marketplace, 

Unit – II Predictive analytics in the wild 4 Hours 

Online marketing and retail, implementing a recommender system, Target marketing, personalization. 

Unit – III Data types and associated techniques 6 Hours 

Recognizing your data types, Identifying data categories, generating predictive analytics, connecting 
to related disciplines 

Unit – IV Complexities of data 6 Hours 

Finding value in your data, constantly changing your data, complexities in searching your data, 
exploration of raw data. 

Unit – V Applying Models 6 Hours 
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Modeling data: Models and simulations, categorizing model. Healthcare analytics case studies: 
Google flu trends, Cancer survivability predictors, Social and marketing analytics case studies : 
Target store predicts pregnant women, Twitter-based predictors of earthquakes, Twitter-based 
predictors of political campaign outcomes, Twitter-based predictors of the stock market. 

Unit – VI Identifying similarities in data 6 Hours 

Explaining data clustering, Converting raw data into matrix: Creating a matrix of terms in documents, 
term selection, identifying groups in data: K-means clustering algorithm, clustering by nearest 
neighbors, Finding Association in data items. 

Unit – VII Predicting the future using data classification 6 Hours 

Explaining data classification, introducing data classification to business, exploring the data 
classification process, using data classification predict the future: Decision tree, algorithm for 
generating decision trees, support vector machines. 

Unit – VIII 
Developing a Road map for predictive analytics 
model 

7 Hours 

Ensemble methods to boost prediction accuracy: naïve bayes classification algorithms, the markov 
model, linear regression, neural networks, Listing the objectives, Processing the data: Identifying the 
data, cleaning the data, generating the derive data, reducing the dimensionality of data, applying 
principal component analysis, structuring the data: extracting, transforming and loading the data, 
keeping the data up to date, outlining testing and test 
Internal Continuous Assessment (ICA): 
Develop a project on a predictive analysis model using the given data set (The data set may be 
fetched from various websites where data is available freely) for the real time case studies. 

a) Google flu trends, 
b) Cancer survivability predictors, 
c) Social and marketing analytics case studies: Target store predicts pregnant women, 
d) Twitter-based predictors of earthquakes, 
e) Twitter-based predictors of political campaign outcomes, 
f) Twitter-based predictors of the stock market 
g) Heart disease survivability predictors. 

The predictive model will contain the following models so write code for 
1. Data exploration and analysis 
2. Data preprocessing improve the quality of data for model building. 

For Model building develop so write code for 
3. Train classification algorithm or consider any machine learning algorithm using the given 
data set. 
4. Split data into training and testing part may be 80:20 etc. 
5. Evaluate the performance of the model based on prediction on testing data sets. 
6. Select the best suitable model for the given data set based on evaluation result. 

For Model Tuning develop so write code for 
7. Tune the selected model to improve its performance. 
8. Use hyper parameter tuning process using grid search technique. 

For Deployment/Save the model writ code for 
Save the configuration of the trained and tuned model into your local machine/ on cloud 
Server for reuse in real time environment 

Text Books 
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1. Predictive Analytics for dummies A Wiley brand: Anasse Bari, Mohamed Chaouchi, Tommy 
Jung. 2nd edition, published by John Wiley & Sons. 

Reference Books 

1. Predictive Analytics: The Power to Predict Who Will Click, Buy, Lie, or Die 2nd Edition, Kindle 
Edition by Eric Siegel (Author) Format: Kindle Edition 

2. Olivia Parr Rud “Data Mining Cookbook: Modeling Data for Marketing, Risk, and Customer 
Relationship Management”, Wiley,2001. 

3. Risk Management in Global Supply Chains", Wiley,2012. 

 


