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THIAGARAJAR COLLEGE OF ENGINEERING, MADURAI- 625 015 

(A Govt. Aided, ISO 9001:2008 certified Autonomous Institution affiliated to Anna University) 
B.Tech Degree (Computer Science and Business systems) Programme 

SCHEME OF EXAMINATIONS 
(For the candidates admitted from 2022 – 2023 onwards) 

 
Second SEMESTER                    

S.No. Course 
Code 

Name of the  Course Duration 
of 
Terminal 
Exam. in 
Hrs. 

Marks Minimum Marks 
for Pass 

Contin
uous 
Asses
sment  

Termin
al 

Exam * 

Max. 
Marks 

Terminal 
Exam 

Total 

PRACTICAL COURSE 

1 20CB281 PRINCIPLES OF 
ELECTRONICS LAB 

3 50 50 100 25 50 

 
 
* Terminal Examination will be conducted for maximum marks of 100 and subsequently be 
reduced to 50 marks for the award of terminal examination marks 
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Preamble  
The goal of this course is to supplement the theory course ‘20CB280 Principles of Electronics' 
by giving a practical exposure to the students to learn the characteristics of various electronic 
devices such as diodes, BJT,FET that are used nowadays in most of the electronic circuits.  The 
students also learn the design and the construction of different electronic circuits based on the 
above electronic devices.  
Prerequisite   
20CB240   -  PRINCIPLES OF ELECTRONICS 
Course Outcomes   
On the successful completion of the course students will be able to 

CO 
Number 

Course Outcome Statement Weightage*** 
in % 

CO1 Correctly operate standard electronic test equipment such as 
digital multi-meters, power supplies to analyze, test, and 
implement analog and digital circuits 

10 

CO2 Characterize a PN junction Diodes experimentally and calculate 
static and dynamic resistance 

20 

CO3 Analyze the characteristics of the given  BJT,FET  20 
CO4 Analyze the characteristics of the zener diode as a voltage  

regulator 
10 

CO5 Design a diode rectifier circuit  10 
CO6 Demonstrate  inverting and non-inverting mode of operation of 

the operational amplifier  
10 

CO7 Demonstrate minimization of the given Boolean function and 
realize it using logic gates 

20 

*** Weightage depends on Bloom’s Level, number of contact hours,  
 
CO Mapping with CDIO Curriculum Framework   

CO 
# 

TCE 
Proficiency 

Scale 

Learning Domain Level CDIO Curricular Components  
(X.Y.Z) Cognitive Affective Psychomotor 

CO1 TPS3 Apply Value Mechanism 1.2.3, 2.2.3 
CO2 TPS3 Apply Value Mechanism 1.2.3, 2.2.3 
CO3 TPS4  

 
Analyze Organize Complex 

Overt 
Responses 

1.2.3, 2.2.3 

CO4 TPS4  
 

Analyze Organize Complex 
Overt 
Responses 

1.2.3, 2.2.3 

CO5 TPS4  
 

Apply Value Mechanism 1.2.3, 2.2.3 

CO6 TPS4  
 

Apply Value Mechanism 1.2.3, 2.2.3 

CO7 TPS4  Apply Value Mechanism 1.2.3, 2.2.3 

 
20CB281 

 
PRINCIPLES OF ELECTRONICS LAB  

Category L T P Credit Terminal 
Exam Type 

  ES 0 0 2 1 Practical 
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Mapping with Programme Outcomes and Programme Specific Outcomes  
 
Cos PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 

CO1 S M L L S   M M M   M M L 
CO2 S M L L S   M M M   M M L 
CO3 S S S M S   M M M   S M L 
CO4 S S S M S   M M M   S M L 
CO5 S S S M S   M M M   S M L 
CO6 S M L L S   M M M   M M L 
CO7 S M L L S   M M M   M M L 
 
S- Strong; M-Medium; L-Low 
 
Assessment Pattern: Cognitive Domain 

Cognitive  
Levels 

Model Examination Terminal Examination 

Remember   
Understand   

Apply 50 50 
Analyse 30 30 
Evaluate   
Create   

 
Assessment Pattern: Psychomotor 
 
 Psychomotor Skill 

 
Practical Component 

Perception  
Set  
Guided Response  
Mechanism 80 
Complex Overt Responses 20 
Adaptation  
Origination  

 
List of Experiments/Activities with CO Mapping  
 
Sl.No. Name of the Experiment No. of Sessions Course Outcome 

1. Familiarization with Laboratory 
Instruments (Oscilloscope, Function 
Generator, Digital Multimeter, DC 
Power Supply, Bread Board) and Data 
sheet 

2 CO1 - CO7 

2. V-I Characteristics of PN junction diode  2 CO1 
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3. Characteristics of Zener diode and 
voltage regulator using Zener diode 

1 CO4 

4. Design of Half and full wave Rectifiers  1 CO5 

5.  V-I Characteristics of BJT and FET  2 CO3 

6. Verification of Inverting and non-
inverting operation using op-amps 

1 CO6 

7. Study of logic gates and verification of 
Boolean Laws 

2 CO7 

Learning Resources 
1.   Adel S. Sedra and Kenneth C. Smith, “Microelectronic Circuits: Theory and     

       Application”, 7th  Edition, Oxford University Press, 2017. 

       2. Jacob millman, christos halkias chetan parikh,"Millman's Integrated  Electronics 

 "Macgraw  Hill education (india) private limited,2009 

       3. M. Morris Mano," Digital Logic & Computer Design"  Pearson India Educational  

 Services PvT. Limited, 2016 

      4. Robert L. Boylestad, Louis Nashelsky,"Electronic Devices and Circuit Theory",  Pearson 

India  Educational Services PvT. Limited,2015 

      5. Ben Streetman, Sanjay Banerjee," Solid State Electronic Devices",6th Edition, Prentice 

Hall of India 2005  

6. NPTEL Video Lecture on “Basic Electronics and Lab” , weblink:  
 https://nptel.ac.in/courses/122106025 
7. MIT Video Lecture on “Circuits and Electronics” , weblink:     
 https://ocw.mit.edu/courses/electrical-engineering-and-computer-science/6-002-circuits- 
 and-electronics-spring-2007/index.htm 
 

Course Designers: 
 

1. Dr.S.Kanthamani skmece@tce.edu 
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FOR THE STUDENTS ADMITTED FROM THE 
 
 
 

ACADEMIC YEAR 2021  2022 ONWARDS 
 
 
 
 

THIAGARAJAR COLLEGE OF ENGINEERING 
 

(A Government Aided ISO 9001-2008 Certified 
 

Autonomous Institution affiliated to Anna University) 

MADURAI  625 015, TAMILNADU 
 

Phone: 0452  2482240, 41 
 

Fax:  04522483427 
 

Web:www.tce.edu 
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THIAGARAJAR COLLEGE OF ENGINEERING, MADURAI- 625 015
(A Govt. Aided, ISO 9001:2008 certified Autonomous Institution affiliated to Anna University) 

B.Tech Degree (Computer Science and Business Systems) Programme 
COURSES OF STUDY 

(For the candidates admitted from 2021 2022 onwards) 
 

SEVENTH SEMESTER 

Sl.
No 

COURSE 
CODE 

COURSE TITLE CATEGORY 

No.of Hours / 
Week 

Credits 

L T P 

THEORY COURSES 

1 21CB710 Service Operations Management BS 3 0 0 3

2 21CBPX0 Program Elective - V PE 2 0 0 2

3 21CBPX0 Program Elective  VI PE 2 0 0 2

4 21CBPX0 Program Elective  VII PE 3 1 0 4

5 21CBPX0 Program Elective - VIII PE 3 0 0 3

6 21CBPX0 Program Elective - IX PE 3 1 0 4

7 21CBPX0 Program Elective - X PE 2 0 2 3

THEORY CUM PRACTICAL COURSES 

8 21CB720 IT Workshop ES 2 0 2 3

TOTAL 20 2 4 24 

 
EIGHTH SEMESTER 

Sl.
No 

COURSE 
CODE 

COURSE TITLE CATEGORY 

No.of Hours / 
Week 

Credits 

L T P 

PRACTICAL COURSES 

1 21CB810 Project Project 0 0 12 6

TOTAL 0 0 12 6

BS         : Basic Sciences 
PE      : Program Elective 
ES        : Engineering Sciences 
L : Lecture 
T : Tutorial 
P : Practical 
Note: 

1 Hour Lecture is equivalent to 1 credit 

1 Hour Tutorial is equivalent to 1 credit 

2 Hours Practical is equivalent to 1 credit 
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THIAGARAJAR COLLEGE OF ENGINEERING, MADURAI- 625 015
(A Govt. Aided, ISO 9001:2008 certified Autonomous Institution affiliated to Anna University) 

B.Tech Degree (Computer Science and Business Systems) Programme 
SCHEME OF EXAMINATIONS 

(For the candidates admitted from 2021 2022 onwards) 
 
SEVENTH SEMESTER 

S.No. Course 
Code 

Name of the  Course Duration 
of 
Terminal 
Exam. in 
Hrs. 

Marks Minimum Marks 
for Pass 

Contin
uous 
Asses
sment 

Termin
al 

Exam * 

Max. 
Marks 

Terminal 
Exam 

Total 

THEORY 

1 21CB710 Service Operations 
Management 

3 40 60 100 27 50 

THEORY CUM PRACTICAL COURSES 

2 21CB720 IT Workshop 3 50 50 100 22.5 50 

 
 
EIGHTH SEMESTER 
 

S.No. Course 
Code 

Name of the  Course Duration 
of 
Terminal 
Exam. in 
Hrs. 

Marks Minimum Marks 
for Pass 

Contin
uous 
Asses
sment 

Termin
al 

Exam * 

Max. 
Marks 

Terminal 
Exam 

Total 

PRACTICAL 

1 21CB810 Project - 40 60 100 27 50 
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Preamble  
 
The objective of the course is to understand the growing significance and impact of services 
on the growth and economy and the scientific ways to run the operations so as to optimize 
the business and brand returns. The main concern of Operations Management is to convert 
the materials into goods and services efficiently. This course would help the students 
understand service Operations Management which comprises planning, implementing, and 
also supervising the production of goods and management. 
 
Prerequisite   
Fundamentals of Management, Operations Research 
Course Outcomes   
On the successful completion of the course students will be able to 

CO
Number 

Course Outcome Statement Weightage*** 
in %

CO1 Understand the services and service operations 
management concepts. 

15 

CO2 Improve services from Goods-Dominant logic to Service-
Dominant logic by adding values. 

15 

CO3 Develop a new service and generate a blueprint for service 
delivery system. 

15 

CO4 Apply the principles, tools and techniques of service 
design such as Huff's retail model, thinking model.  

20 

CO5 To demonstrate the strategies for service supply 
relationship of goods and after sales service. 

25 

CO6 Implement the service operation strategies on any service 
organization around with the perspective of: nature, 
classification, design and quality of service. 

10 

 
 
CO Mapping with CDIO Curriculum Framework   

CO 
# 

TCE 
Proficiency 

Scale 

Learning Domain Level CDIO Curricular Components  
(X.Y.Z) Cognitive Affective Psychomotor 

      
CO1 TPS2 Understand Respond  1.2,1.3,2.2,2.3,2.5.4,4.2
CO2 TPS3 Apply Value  1.2,2.1,2.2,4.1,4.2
CO3 TPS3 Apply Value  1.2, 2.1.2,4.4,4.5,4.6 
CO4 TPS3 Apply Value  1.2,2.3,4.2,4.3,4.4,4.5,4.6 
CO5 TPS3 Apply Value  1.2,2.1,2.3,4.5 
CO6 TPS3 Apply Value  1.2,2.1,2.5,3.1.5,4.3,4.5,4.6 
      

 
 

Category L T P Credit Terminal 
Exam 
Type 

BS 3 0 0 3 Theory 

21CB710 
Service Operations 

Management 
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Mapping with Programme Outcomes and Programme Specific Outcomes  

Cos PO
1 

PO
2 

PO
3 

PO
4 

PO
5 

PO
6 

PO
7 

PO
8 

PO
9 

PO1
0 

PO1
1 

PO1
2 

PSO
1 

PSO
2 

PSO
3 

CO1 
M L L L    L    

M 
M  L 

CO2 
S M M L    L    

M 
M  L 

CO3 
S M M  L   L    

M 
M  L 

CO4 
S S M  M   L    

M 
M L L 

CO5 
S M M     L    

M 
M  L 

CO6 
S S M  M   L    

M 
M L L 

S- Strong; M-Medium; L-Low 
Assessment Pattern: Cognitive Domain   

 
Cognitive  

Levels 

Continuous 
Assessment Tests 

Assignment  
Terminal 

Examination 
1        2 1 2  

Remember 15 15   20 

Understand 15 20 50 50 40 
Apply 20 15 50 50 40 

Analyse      
Evaluate      
Create      

Sample Questions for Course Outcome Assessment**  
** (2 to 3 at the cognitive level of course outcome) 
 
Course Outcome 1(CO1): 
1. Illustrate how 

example, contrast a farmer, a factory worker, and a school teacher. 
2. Determine if the service sector is currently expanding or contracting based upon the 

Non-Manufacturing Index (NMI) found at the ISM Report on Business on the Institute of 
Supply Management. 

3. Is it possible for an economy to be based entirely on services, analyse? 
Course Outcome 2(CO2): 
1. 

characteristics of customer participation, simultaneity, perishability, intangibility, and 
heterogeneity may apply to goods as well. 

2. 
you are familiar. 

3. Could firms -
 

Course Outcome 3(CO3): 
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1. Give an example of a service in which isolation of the technical core would be 
inappropriate. 

2. Prepare a service blueprint for Golfsmith. 
3. What generic approach to service system design is illustrated by Commuter Cleaning, 

and what competitive advantages does this design offer? 
Course Outcome 4 (CO4):
1. - as 

Barnes & Noble? Is Amazon.com a model for the future of retailing? 
2. What features of the 7-

-business model? 
3. Illustrate the four components in the cost of quality for a service of your choice.
Course Outcome 5 (CO5):
1. The CRAFT program is an example of a heuristic programming approach to problem 

solving. Why might CRAFT not find the optimal solution to a layout problem? 
2. The architect for the new undergraduate library is interested in a floor plan that would 

be viewed as convenient by users. Based on survey data from the old library, student 
movements between different areas in hundreds of trips per month are noted in the flow 
matrix below. Prepare a good initial rectangular layout that minimizes total flow distance 
between nonadjacent areas; then use operations sequence analysis to improve the 
layout. 
Library Area A B C D E F
A Reserve Room  5 9 3 7 1
B Reference Room 3  8 2 6 2 
C Copy Room 1 1  7 2 3 
D Stacks 2 2 10  2 5 
E Periodical Room 1 2 6 3  2 
F Computer Room 1 1 1 4 2  

3. Passengers arriving at an airport departure gate must first wait for their row to be called 
before proceeding to the gate to have their boarding pass authenticated. If the boarding 
pass does not match the departing flight, the passenger is directed to the appropriate 
gate. A passenger attempting to carry on an excessively large bag is directed to check 
the luggage piece and return. Passengers with the proper boarding pass and appropriate 
sized carry-on are allowed to enter the jet way and board the plane. Draw a process flow 
diagram of the departure gate process. How might this process be improved to avoid 
delays? 

Course Outcome 6(CO6): 
1. Sunset Airlines is reviewing its check- two for the price 

passenger checking luggage and issuing boarding passes. Service times have a negative 
exponential distribution, and passenger arrivals are Poisson distributed, with an 
anticipated mean of 15 per hour during flight operations. What is the probability that an 
arriving passenger will be served immediately without waiting? 

2. Sea Dock, a private firm, operates an unloading facility in the Gulf of Mexico for super 
tankers delivering crude oil for refineries in the Port Arthur area of Texas. Records show 
that, on average, 2 tankers arrive per day, with a Poisson distribution. Super tankers 
are unloaded one at a time on a first-come, first-served (FCFS) basis. Unloading 
requires approximately 8 hours of a 24-hour working day, and unloading times have a 
negative exponential distribution.  

a. Sea Dock has provided mooring space for 3 tankers. Is this sufficient to 
meet the U.S. Coast Guard requirement that at least 19 of 20 arrivals 
should find mooring space available? 

b. Sea Dock can increase its unloading capacity to a rate of 4 ships per day 
through additional labour at a cost of $480 per day. Considering the 
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$1,000- per-day demurrage fee charged to Sea Dock for keeping a 
super tanker idle (this includes unloading time as well as time spent 
waiting in queue), should management consider this expansion 
opportunity?

3. A resort hotel is planning to install a computerized inventory system to manage the 
complementary guest toilet items such as soap and shampoo. The daily usage rate 
for bars of soap appears to be distributed normally, with mean 16 and standard 
deviation  3. Once an order is placed, it takes a full week before delivery is made. 
The effort to place an order and receive 
time for a staff person who is paid $10 per hour. The opportunity cost of capital is 20 
percent per year. A bar of soap is valued at approximately $0.25. The hotel is 
concerned about stockouts of such a basic item and, thus, desires a 94 percent 
service level. Recommend an order quantity ( Q ) and reorder point ( r ) for a 
continuous review system.

Concept Map   

 
Syllabus 
Introduction: Introduction to service operations, Role of service in economy and society, 
Introduction to Indian service sector. Nature of Services and Service Encounters:  Differences 
between services and operations, Service package, characteristics, various frameworks to 
design service operation system, Kind of service encounter, importance of encounters 
 
Service-Dominant Logic:  From Goods-Dominant logic to Service-Dominant logic, Value Co-
creation. Service Strategy and Competitiveness: Development of Strategic Service Vision 
(SSV), Data Envelopment Analysis
 
New Service Development: NSD cycle, Service Blueprinting, Elements of service delivery 
system.
 
Service Design: Customer Journey and Service Design, Design Thinking methods to aid 
Service Design. Locating facilities and designing their layout: models of facility locations 
(Huff's retail model), Role of service-scape in layout design. Service Quality: SERVQUAL, Walk 
through Audit, Dimensions of Service quality & other quality tools 

  
Service Guarantee & Service Recovery: Provide Service guarantee and recover from 
Service failure. Forecasting Demand for Services: A review of different types of forecasting 
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methods for demand forecasting. Managing Capacity and Demand: Strategies for matching 
capacity and demand, Psychology of waiting, Application of various tools used in managing 
waiting line in services. Managing Facilitating Goods: Review of inventory models, Role of 
inventory in services. Managing service supply relationship: Understanding the supply 
chain/hub of service, Strategies for managing suppliers of service. Vehicle Routing Problem:  
Managing after sales service, Understanding services that involve transportation of people 
and vehicle, Techniques for optimizing vehicle routes 

Service Innovation: Services Productivity, Need for Services Innovation.  
Case Study: 
Case 1: Choose any service organization around and present it from the perspective of: 
nature of service, classification of service, blueprint or service design analysis, service quality, 
and any additional perspective you would like to add.
Case 2: Choose any latest research paper in services and explain your understanding and 
feedback on the same. 
 
 
 
 
Learning Resources 
TEXTBOOK: 

1. Fitzsimmons & Fitzsimmons, Service Management: Operations, Strategy, Informat ion 
Technology, McGraw Hill publications,7th edition,2019. 

REFERENCE BOOK: 

1. Reason, Ben, and Lovlie, Lavrans, Service Design for Business: A Practical Guide to 
Optimizing the Customer Experience, Pan Macmillan India, 2016. 

2. Wilson, A., Zeithaml, V. A., Bitner, M. J., & Gremler, D. D. Services marketing: 
Integrating customer focus across the firm. McGraw Hill,2012 

3. Lovelock, C.Services Marketing, 7/e. Pearson Education India,2011 
4. Chesbrough. H, Open services innovation: Rethinking your business to grow and 

compete in a new era. John Wiley & Sons, 2010. 

Course Contents and Lecture Schedule 
Module 

No. 
Topic No. of 

Hours 
Course 

Outcome 
1 Introduction   

1.1 Introduction to the course, Introduction to service 
operations 

1 CO1 

1.2 Role of service in economy and society, Introduction 
to Indian service sector

2 CO1 

1.3 Nature of Services and Service Encounters: 
Differences between services and operations, Service 
package, characteristics 

2 CO1 

1.4 various frameworks to design service operation 
system, Kind of service encounter, importance of 
encounters 

1 CO1 

2 Service-Dominant Logic:     
2.1 From Goods-Dominant logic to Service-Dominant  

logic, Value Co-creation 
2 CO2 
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2.2 Service Strategy and Competitiveness: 
Development of Strategic Service Vision (SSV) 

2 CO2 

2.3 Data Envelopment Analysis 1 CO2 
3 New Service Development:    

3.1 NSD cycle 2 CO3 
3.2 Service Blueprinting 2 CO3 
3.3 Elements of service delivery system 1 CO3 
4 Service Design:    

4.1 Customer Journey and Service Design 1 CO4 
4.2 Design Thinking methods to aid Service Design 1 CO4 
4.3 Locating facilities and designing their layout: 

models of facility locations (Huff's retail model)
2 CO4 

4.4 Role of service-scape in layout design 1 CO4 
4.5 Service Quality: SERVQUAL, Walk through Audit 1 CO4 
4.6 Dimensions of Service quality & other quality tools 1 CO4 
5 Service Guarantee & Service Recovery:    

5.1 Provide Service guarantee and recover from Service 
failure 

1 CO5 

5.2 Forecasting Demand for Services: A review of 
different types of forecasting methods for demand 
forecasting. 

1 CO5 

5.3 Managing Capacity and Demand: Strategies for 
matching capacity and demand, Psychology of 
waiting 

1 CO5 

5.4 Application of various tools used in managing waiting 
line in services. 

1 CO5 

5.5 Managing Facilitating Goods: Review of inventory 
models, Role of inventory in services 

1 CO5 

5.6 Managing service supply relationship: 
Understanding the supply chain/hub of service, 
Strategies for managing suppliers of service 

1 CO5 

5.7 Vehicle Routing Problem: Managing after sales 
service, Understanding services that involve 
transportation of people and vehicle 

2 CO5 

5.8 Techniques for optimizing vehicle routes 1 CO5 

6 Service Innovation:    
6.1 Services Productivity, Need for Services Innovation 1 CO6 
6.2 Case Study: 

CASE 1: Choose any service organization around and 
present it from the perspective of: nature of service, 
classification of service, blueprint or service design 
analysis, service quality, and any additional 
perspective you would like to add. 
CASE 2: Choose any latest research paper in services 
and explain your understanding and feedback on the 
same. 

3 CO6 

 TOTAL 36  
 
Course Designers: 

1. Subhashni.R  rsica@tce.edu 
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Preamble 
This course enables the students to become familiar with the MATLAB/SCILAB software that 
helps them to solve application problems. It integrates computation, visualization and 
programming environment. It helps the students to conduct numerical experiments and to 
tackle realistic and more complicated mathematical problems. 
Prerequisite 
NIL 
Course Outcomes  
On the successful completion of the course students will be able to 

CO 
Number 

Course Outcome Statement Weightage*** 
in % 

CO1 Explain the fundamental features of MATLAB for problem 
solving. 

10 

CO2 Perform the basic mathematical operations as well as matrix 
generation and array representations. 

15 

CO3 Draw the graphs, plot multiple data, perform line styles and 
change colors using the plotting features.

20 

CO4 Develop scripting programs to build an interactive 
computational environment. 

20 

CO5 Demonstrate control flow and operators using loops and 
structures. 

20 

CO6 Solve the problems by debugging the code interactively in M-
files.  

15 

***  
 
CO Mapping with CDIO Curriculum Framework 

CO 
# 

TCE 
Proficiency 

Scale 

Learning Domain Level CDIO Curricular Components  
(X.Y.Z) Cognitive Affective Psychomotor

     
CO1 TPS2 Understand Respond  1.2,2.1.5,2.2.3,2.5.1,3.2.3, 

4.5.3 
CO2 TPS2 Understand Respond  1.2,2.1.5,2.2.3,2.5.1,3.2.3, 

4.5.3 
CO3 TPS3 Apply Value  1.2,2.1.5,2.2.3,2.5.1,3.2.3, 

4.5.3 
CO4 TPS3 Apply Value  1.2,2.1.5,2.2.3,2.5.1,3.2.3, 

4.5.3 
CO5 TPS3 Apply Value  1.2,2.1.5,2.2.3,2.5.1,3.2.3, 

4.5.3 
CO6 TPS3 Apply Value  1.2,2.1.5,2.2.3,2.5.1,3.2.3, 

4.5.3 
      

Mapping with Programme Outcomes and Programme Specific Outcomes 
Co
s 

PO
1 

PO
2 

PO
3 

PO
4 

PO
5 

PO
6 

PO
7 

PO
8 

PO
9 

PO1
0

PO1
1 

PO1
2 

PSO
1 

PSO
2 

PSO
3 

21CB720 IT WORKSHOP 

Category L T P Credit Terminal 
Exam Type 

ES 2 0 2 3 Theory 
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CO
1 

M L L L  L  L  L 
L L L L 

CO
2 

M L L L  L  L  L 
L L L L 

CO
3 

S M L L  L  L  L 
L M L L 

CO
4 

S M L L  L  L  L 
L M L L 

CO
5 

S M L L  L  L  L 
L M L L 

CO
6 

S M L L  L  L  L 
L M L L 

S- Strong; M-Medium; L-Low
Assessment Pattern: Cognitive Domain 

Cognitive  
Levels 

Continuous Assessment 
Test 

Model 
Examination 

Terminal 
Examination 

I II 

Remember 40 20  20 
Understand 40 20  30 

Apply 20 60 100 50 
Analyse     
Evaluate     
Create     

 
Assessment Pattern: Psychomotor 
 
 Psychomotor Skill 

 
Miniproject /Practical Component/Observation 

Perception  
Set  
Guided Response  
Mechanism  
Complex Overt Responses  
Adaptation  
Origination  

 
Sample Questions for Course Outcome Assessment** 
 
Course Outcome 1(CO1): 

1. Write fundamental programs in MATLAB, creating variables and mathematic al 
functions. 

2. Brief about the history of MATLAB its strengths and weaknesses. 
3. Find the precedence of operators and perform basic algebraic operations. 

 
Course Outcome 2(CO2): 

1. Write a program to perform matrix operations and array operations 
2. Write a program to solve the system of linear equations.
3. Perform SVD for the given data. 

 
Course Outcome 3(CO3): 

1. Program the fundamentals concepts of basic Plotting consisting of simple and multiple 
data sets in one plot. 
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2.  
3. Plot three related functions of x: y1 = 2 cos(x), y2 = cos(x), and y3 = 0.5 cos(x), in 

 
 
Course Outcome 4(CO4): 

1. Write a program to perform Input output Arguments in M-Scirpt files using functions. 
2. 

ntf commands to display a mix of text and numbers. 
Recall the conversion formulation, C = 5/9   

3. Write a user-defined MATLAB function, with two input and two output arguments that 
determines the height in centimeters (cm) and mass in kilograms (kg)of a person from 
his height in inches (in.) and weight in pounds (lb). (a) Determine in SI units the height  
and mass of a 5 ft.15 in. person who weight 180 lb. (b) Determine your own height  
and weight in SI units. 

 
Course Outcome 5(CO5): 

1. Write a program to find the quadratic roots 
2. Develop a matlab coding for solving simultaneous equations consisting of three 

variables and there by finding the variables. 
3. Explain the control structures that cause specific group of instructions to be repeated 

for a fixed no of times or until the specified condition is met. 
 
Course Outcome 6(CO6): 

1. Explain the debugging process. 
2. Create breakpoints and test with a help of a simple MATLAB program 
3. What is the use the debugging process and debugging M-files. 
 

Concept Map 
 

 
Syllabus 
Introduction to MATLAB 
History, basic features, strengths and weaknesses, good programming practices and plan 
your code Working with variables, workspace and miscellaneous commands: Creating MATLAB 
variables, overwriting variable, error messages, making corrections, controlling the hierarchy 
of operations or precedence, controlling the appearance of floating point number, managing 
the workspace, keeping track of your work session, entering multiple statements per line, 
miscellaneous commands. 
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Matrix, array and basic mathematical functions 
Matrix generation, entering a vector, entering a matrix, matrix indexing, colon operator, linear 
spacing, creating a sub-matrix, dimension, matrix operations and functions  matrix 
generators, special matrices, array and array operations, solving linear equations, other 
mathematical functions. 
Basic plotting 
Overview, creating simple plots, adding titles, axis labels, and annotations, multiple data sets 
in one plot, specifying line styles and colours 
Introduction to programming 
Introduction, M-File Scripts, script side-effects, M-File functions, anatomy of a M-File function, 
input and output arguments, input to a script file, output commands 
Control flow and operators 
``if ... end'' structure, relational and logical operators, ``for ... end'' loop, ``while ... end'' 
loop, other flow structures, operator precedence, saving output to a file  
Debugging M-files 
Debugging process, preparing for debugging, setting breakpoints, running with breakpoints, 
examining values, correcting and ending debugging, correcting an M-file 
 
Learning Resources 
 
Text Books: 

1. 
Eddins, McGraw Hill Education; 2nd edition, 2017.  

2. 
Attaway, Butterworth-Heinemann; 5th edition, 2018. 

Reference Link: 
1. Experiments with MATLAB, Cleve Moler, 2011, https://www.mathworks.com/ 

content/dam/mathworks/mathworks-dot-com/moler/exm/ book.pdf 
 
Course Contents and Lecture Schedule 
 

Module 
No.

Topic 
No. of 
Hours 

Course 
Outco

me 
1 Introduction to MATLAB   

1.1 History, basic features, strengths and weaknesses, good 
programming practices and plan your code Working with 
variables, workspace and miscellaneous commands: Creating 
MATLAB variables, overwriting variable 

1 CO1 

1.2 Error messages, making corrections, controlling the hierarchy 
of operations or precedence, controlling the appearance of 
floating point number 

1 CO1 

1.3 Managing the workspace, keeping track of your work session, 
entering multiple statements per line, miscellaneous 
commands, 

1 CO1 

2 Matrix, array and basic mathematical functions   
2.1 Matrix generation, entering a vector, entering a matrix, 

matrix indexing, colon operator, linear spacing 
1 CO2 

2.2 creating a sub-matrix, dimension, matrix operations 1 CO2 
2.3 functions  matrix generators, special matrices, array and 

array operations 
1 CO2 
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2.4 solving linear equations, other mathematical functions. 1 CO2 
3 Basic plotting   

3.1 Overview, creating simple plots, adding titles, axis labels, and 
annotations 

2 CO3 

3.2 multiple data sets in one plot, specifying line styles and 
colours 

2 CO3 

4 Introduction to programming   
4.1 Introduction, M-File Scripts, script side-effects 1 CO4 
4.2 M-File functions,  1 CO4 
4.3 anatomy of a M-File function, input and output arguments,  2 CO4 
4.4 input to a script file, output commands 1 CO4 
5 Control flow and operators   

5.1 ``if ... end'' structure, relational and logical operators,  2 CO5 
5.2 ``for ... end'' loop, ``while ... end'' loop,  1 CO5 
5.3 other flow structures, operator precedence, saving output to 

a file 
2 CO5 

6 Debugging M-files   
6.1 Debugging process, preparing for debugging 1 CO6 
6.2 setting breakpoints, running with breakpoints 1 CO6 
6.3 examining values, correcting and ending debugging, 

correcting an M-file 
1 CO6 

 SUBTOTAL 24  

Expt.
No. 

Laboratory Exercises 
No. of 
hours 

Course 
Outco

me 

1 
Introduction to MATLAB: Programs using mathematical and 
relational expressions and the operators.  

2 
CO1 

2 
Introduction to MATLAB Programming: Programs on input and 
output. 

2 
CO1 

3 
Vectors and Matrices: Programs using array operations and 
matrix operations (such as matrix multiplication).  

2 
CO2 

4 
Data Structures: Cell Arrays and Structures: Experiments 
based on two main data structures: cell arrays and structures 

2 
CO2 

5 Visualization by plotting data and adding features 2 CO3 
6 Experiments based on Advanced Plotting Techniques. 2 CO3 

7 
MATLAB Programs: More experiments based on scripts and 
user-defined functions 

2 
CO4 

8 Experiments based on Advanced Functions. 2 CO4 

9 
Selection Statements: Experiments on if statements, with 
else and elseif clauses and switch statements. 

2 
CO5 

10 
Loop Statements and Vectorizing Code: Programs based on 
the concepts of counted (for) and conditional (while) loops. 

2 
CO5 

11 Experiments based on Debugging and breakpoints 2 CO6 
12 Examining the M-files 2 CO6 

 SUBTOTAL 24  
 TOTAL 48  

 
Course Designer: 
 

1. Mrs. J. Felicia Lilian  jflcse@tce.edu 







































































                                                                                          B.Tech.(CSBS)  Degree Programme 2021 - 2022 

 
 

Passed in Board of Studies Meeting on 26.04.2023                                        Approved in 65thAcademic Council Meeting on 27.05.2023 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

CURRICULUM AND DETAILED SYLLABI 

 
 

FOR 
 

B.TECH DEGREE (Computer Science and Business Systems) PROGRAMME 
 
 

PROGRAMME ELECTIVES 
 
 
 

FOR THE STUDENTS ADMITTED FROM THE 
 
 
 

ACADEMIC YEAR 2021  2022 ONWARDS 
 
 
 
 

THIAGARAJAR COLLEGE OF ENGINEERING 
 

(A Government Aided ISO 9001-2008 Certified 
 

Autonomous Institution affiliated to Anna University) 

MADURAI  625 015, TAMILNADU 
 

Phone: 0452  2482240, 41 
 

Fax:  04522483427 
 

Web:www.tce.edu 



                                                                                          B.Tech.(CSBS)  Degree Programme 2021 - 2022 

 
 

Passed in Board of Studies Meeting on 26.04.2023                                        Approved in 65thAcademic Council Meeting on 27.05.2023 

 

THIAGARAJAR COLLEGE OF ENGINEERING, MADURAI- 625 015 
(A Govt. Aided, ISO 9001:2008 certified Autonomous Institution affiliated to Anna University) 

B.Tech Degree (Computer Science and Business Systems) Programme 
PROGRAMME ELECTIVES  

(For the candidates admitted from 2021  2022 onwards) 
 
 

Sl.
No 

COURSE 
CODE 

COURSE TITLE CATEGORY 

No.of Hours / Week 

Credits 

L T P 

THEORY COURSES 

1 21CBPG0 Financial Management PSE 2 0 0 2 

2 21CBPH0 Human Resource Management PSE 2 0 0 2 

3 21CBPJ0 IT Project Management  PSE 3 1 0 4 

4 21CBPK0 Large scale systems  PSE 3 0 0 3 

5 21CBPL0 Big Data Analytics PSE 3 0 0 3 

6 21CBPM0 Cloud and Distributed Systems PSE 3 0 0 3 

7 
21CBRA0 Usability Design of software 

Applications 
PEES 3 0 0 3 

8 21CBRB0 Image Processing and Pattern 
Recognition  

PEES 3 1 0 4 

9 21CBRC0 Data Visualization PEES 3 0 0 3 

10 21CBRD0 Logistics Management PEES 3 0 0 3 

11 21CBQA0 Data Mining for Business Intelligence PEES 3 0 0 3 

 
 
PSE : Program Specific Elective 
PEES : Program specific Elective for Expanded Scope  
 
L : Lecture 
T : Tutorial 
P : Practical 
Note: 

1 Hour Lecture is equivalent to 1 credit 

1 Hour Tutorial is equivalent to 1 credit 

2 Hours Practical is equivalent to 1 credit 
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THIAGARAJAR COLLEGE OF ENGINEERING, MADURAI- 625 015 
(A Govt. Aided, ISO 9001:2008 certified Autonomous Institution affiliated to Anna University) 

B.Tech Degree (Computer Science and Business Systems) Programme 
SCHEME OF EXAMINATIONS 

(For the candidates admitted from 2021  2022 onwards) 
 
PROGRAMME ELECTIVES  

S.No. Course 
Code 

Name of the  Course Duration 
of 
Terminal 
Exam. in 
Hrs. 

Marks Minimum Marks 
for Pass 

Contin
uous 
Asses
sment  

Termin
al 

Exam * 

Max. 
Marks 

Terminal 
Exam 

Total 

THEORY 

1 21CBPG0 Financial Management 3 40 60 100 27 50 

2 21CBPH0 Human Resource 
Management 

3 40 60 100 27 50 

3 21CBPJ0 IT Project Management  3 40 60 100 27 50 

4 21CBPK0 Large scale systems  3 40 60 100 27 50 

5 21CBPL0 Big Data Analytics 3 40 60 100 27 50 

6 
21CBPM0 Cloud and Distributed 

Systems 
3 40 60 100 27 50 

7 
21CBRA0 Usability Design of 

software Applications 
3 40 60 100 27 50 

8 21CBRB0 Image Processing and 
Pattern Recognition  

3 40 60 100 27 50 

9 21CBRC0 Data Visualization 3 40 60 100 27 50 

10 21CBRD0 Logistics Management 3 40 60 100 27 50 

11 
21CBQA0 Data Mining for Business 

Intelligence 
3 40 60 100 27 50 
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 Preamble   
This course is intended to develop skills for the interpretation of business information and the 
application of financial theory in financing-related decisions. Also, the students will be able to make 
better portfolio management, dividend decisions, inventory management, and long-term financing 
decisions. 
Prerequisite  
NIL 
Course Outcomes  
On the successful completion of the course students will be able to 

CO 
Number 

Course Outcome Statement Weighta
ge in % 

CO1 Understand the financial management concepts to make financial 
decisions. 

15 

CO2 Apply the cash flow techniques to find the value of firm or industry. 20 

CO3 
Apply capital asset pricing model to minimize the risk and return. 

20 
CO4 Apply financial leverage concepts to maximize the wealth of the 

shareholders 
15 

CO5 
Estimate the effectiveness and efficiency of an  
operating and 
cash cycles. 

15 

CO6 
Apply cash and account receivable management techniques to 
maximize 
the cost savings 

15 

CO Mapping with CDIO Curriculum Framework  

CO 
# 

TCE 
Proficienc
y Scale 

Learning Domain Level CDIO 
Curricular 

Components 
(X.Y.Z) 

Cognitive Affective Psychomotor 

CO1 TPS2 Understand Respond Guided Response 1.2, 4.3.2 
CO2 TPS3 Apply Value Mechanism 1.2, 2.1.2, 3.2.3, 4.5.3 
CO3 TPS3 Apply Value Mechanism 1.2, 2.1.2, 3.2.3, 4.3.2 
CO4 TPS3 Apply Value Mechanism 1.2, 2.1.2, 3.2.3, 4.5.3 
CO5 TPS3 Apply Value Mechanism 1.2, 2.1.2, 3.2.3, 4.5.3 
CO6 TPS3 Apply Value Mechanism 1.2, 2.1.2, 3.2.3, 4.5.3 

Mapping with Programme Outcomes and Programme Specific Outcomes  
Cos PO

1 
PO2 PO

3 
PO4 PO5 PO

6 
PO

7 
PO

8 
PO9 PO 

10 
PO 
11 

PO 
12 

PSO
1 

PS
O2 

PS
O3 

CO1 M L           L   
CO2 S M L   L L L  L  L M L L 

CO3 S M L   L L L  L  L M L L 

CO4 S M L   L L L  L  L M L L 

CO5 S M L   L L L  L  L M L L 

CO6 S M L L  L L L  L  L M L L 
S- Strong; M-Medium; L-Low 
 
 
 
 
 
 

Category L T P Credit Terminal 
exam type 

PSE 2 0 0 2 Theory 

 
21CBPG0 

 
FINANCIAL MANAGEMENT 
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 Assessment Pattern: Cognitive Domain  
 

Cognitive 
levels 

Continuous Assessment 
Tests 

Assignments Terminal 
examination 

1 2 1 2 
Remember 20 10   20 

Understand 20 30 30  20 

Apply 60 60 70 100 60 

Analyse      

Evaluate      

Create      

 
Assessment Pattern: Psychomotor  

 
Psychomotor Skill 

 
Miniproject /Assignment/Practical Component 

Perception  
Set  

Guided Response 30 
Mechanism 70 

Complex Overt Responses  
Adaptation  
Origination  

Sample Questions for Course Outcome 
Assessment** 
 Course Outcome 1(CO1): 

1. Explain the various functions of financial management. 
2. Define Annuity factor 
3. Explain Time value of Money. What is its relevance in financial decision making? 

Course Outcome 2(CO2): 
1.    Calculate the minimum current price needed to make selling the bond the best financial 
choice? 
2.    Illustrate the various probability distribution to measures the risk. 
3.    Consider a portfolio of 300 shares of firm A worth $10/share and 50 shares of firm B 
worth 

$40/share. You expect a return of 8% for stock A and a return of 13% for stock B. 
(a) What is the total value of the portfolio, what are the portfolio weights and what 
is the expected return? 

$36. What is the new value of the portfolio? What return did it earn? After the price 
change, what are the new portfolio weights? 

Course Outcome 3(CO3): 
1. On the basis of expected Rate, Standard Deviation, Variance and Coefficient of variation 

decided which of the following company is best for investment (Single company Risk analysis).  
 

 
 
2. FANNIE MAE is one of the famous brands trading in the US market. The government of the 

US now wants to issue a 20 year fixed semi-annually paying bond for their project. The price of 
the bond is $1,101.79, and the face value of the bond is $1,000. The coupon rate is 7.5% on the 
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bond. Based on this information, you are required to calculate the approximate yield to maturity 
on the bond. 

 3.  You can borrow and lend at the risk-free rate of 8%. The return on the optimal risky 
portfolio is16%. What investment strategy will provide you with an expected return of 22%? 

Course Outcome 4 (CO4): 

  1. Explain the following: (i) Combined Leverage (ii) Asset Leverage (iii) ROI Leverage 
  2. The following are the details 

 Selling price per unit  Rs. 20 
  Variable cost per unit  Rs. 12  

Actual sales   200 units  
Installed capacity  300 units  

Calculated operating leverage in each of the following two situations. (i) when fixed costs are Rs. 
1000 (ii) when fixed costs are Rs. 800. 
 3. A Ltd. has the following capital structure :  

Rs.  
Equity share capital (of Rs. 100 each)    1,00,000  
10% Preference share capital (of Rs. 100 each)   2,00,000  
10% debentures (of Rs. 100 each)    2,00,000  
If EBIT is (i) Rs. 1,00,000 (ii) Rs. 80,000 and (iii) Rs. 1,20,000,  
Calculate financial leverage under three situations. Assume 50% tax rate. 

Course Outcome 5 (CO5): 

 1.  

Average stock of raw materials and stores     200  

Average WIP inventory         300  

Average finished goods inventory       180  

Average accounts receivable        300  

Average accounts payable        180  

Average raw materials and stores purchase on credit and consumed per day  10  

Average WIP value of raw materials committed per day     12.5  

Average cost of goods sold per day       18  

Average sales per day         20  

You are require to calculate: (i) Duration of raw material stage (ii) Duration of WIP stage (iii) 
Duration of Finished goods stage (iv) Duration of accounts receivable stage (v) Duration of 
accounts payable stage, and (vi) Duration of operating cycle.  

2. Illustrate the various determinants of working capital. 
Course Outcome 6(CO6): 

1. Illustrate the various determinants of cash flows. 
2. Illustrate the different methods of cash forecasting. 
3. Draw an activity chart that speeds up the process of depositing the cheque in the 

bank account from the time of receipt? 
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Concept Map  
 

 Syllabus  
Introduction: Introduction to Financial Management - Goals of the firm - Financial 
Environments. Time Value of Money: Simple and Compound Interest Rates, 
Amortization, Computing more than once a year, Annuity Factor. 
 
Capital Budgeting: The Capital Budgeting Concept & Process - An Overview, Generating 
Investment Project Proposals, Estimating Project, After Tax Incremental Operating Cash 
Flows, Capital Budgeting Techniques, Project Evaluation and Selection - Alternative 
Methods 

 
Valuation of Securities: Bond Valuation Preferred Stock Valuation, Common Stock 
Valuation, Concept of Yield and YTM. Risk & Return: Defining Risk and Return, Using 
Probability Distributions to Measure Risk, Attitudes Toward Risk, Risk and Return in a  
Portfolio Context, Diversification, The Capital Asset Pricing Model (CAPM) 

 
Operating & Financial Leverage: Operating Leverage, Financial Leverage, Total 
Leverage, and Indifference Analysis in leverage study. Cost of Capital: Concept, 
Computation of Specific Cost of Capital for Equity - Preference  Debt, Weighted Average 
Cost of Capital  Factors affecting Cost of Capital 

 

Working Capital Management: Overview, Working Capital Issues, Financing Current  
Assets (Short Term and Long Term- Mix), Combining Liability Structures and Current Asset  
Decisions, Estimation of Working Capital. 
Cash Management: Motives for holding cash, speeding up Cash Receipts, Slowing Down  
Cash Payouts, Electronic Commerce, Outsourcing, Cash Balances to maintain, Factoring. 
Accounts Receivable Management: Credit & Collection Policies, Analyzing the Credit  
Applicant, Credit References, Selecting optimum Credit period 
 
Learning Resources: 
Text Books: 
1. 

Media Press, 2022.  
2. Shashi K. Gupta, R. K. Sharma, Neeti th 

edition, Kalyani Publishers,2019. 
Reference books: 

1.  
Pearson education 12th edition, 2016. 

2.  Financial nd edition Oxford university press 
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Modul
e No. 

Topic 
No. 
of 

Hour
s 

Course 
Outcom

e 

1. Introduction   

1.1 Introduction to Financial Management 1 CO1 
1.2 Goals of the firm - Financial Environments 1 CO1 

1.3 Time Value of Money: Simple and Compound Interest 
Rates, 

1 CO1 

1.4 
Amortization, Computing more than once a year, 
Annuity 
Factor. 

1 CO1 

2 Capital Budgeting  
 

2.1 
The Capital Budgeting Concept & Process - An Overview, 
Generating Investment Project Proposals 

1 CO2 

2.2 
Estimating Project, After Tax Incremental Operating 
Cash 
Flows 

1 
CO2 

2.3 Capital Budgeting Techniques 1 
CO2 

2.4 Project Evaluation and Selection - Alternative Methods 1 CO2 

3 Valuation of Securities and Risk & Return  
 

3.1 
Bond Valuation Preferred Stock Valuation, Common Stock 
Valuation 

1 CO3 

3.2 Concept of Yield and YTM 1 
CO3 

3.3 
Defining Risk and Return, Using Probability Distributions to 
Measure Risk, Attitudes Toward Risk 

1 
CO3 

3.4 Risk and Return in a Portfolio Context, Diversification 1 CO3 

3.5 
The Capital Asset Pricing Model (CAPM) 

1 CO3 

4 Operating & Financial Leverage   

4.1 
Operating Leverage, Financial Leverage, Total Leverage, 
and 
Indifference Analysis in leverage study. 

1 CO4 

4.2 
Cost of Capital:  Concept,  Computation of Specific Cost of 
Capital for Equity 

1 CO4 

4.3 Preference  Debt, Weighted Average Cost of Capital 1 CO4 

4.4 Factors affecting Cost of Capital 1 CO4 
5 Working Capital Management   

5.1 Overview, Working Capital Issues 1 CO5 

5.2 Financing Current Assets (Short Term and Long Term- Mix) 1 CO5 

5.3 
Combining Liability Structures and Current Asset 
Decisions, 
Estimation of Working Capital. 

1 CO5 

6 Cash Management   

 
Course Contents and Lecture Schedule 
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6.1 
Motives for holding cash, Speeding up Cash Receipts, 
Slowing 
Down Cash Payouts, 

1 CO6 

6.2 
Electronic Commerce, Outsourcing, Cash Balances to 
maintain, 
Factoring. 

1 CO6 

6.3 
Accounts Receivable Management:   Credit   & 
Collection 
Policies, Analyzing the Credit Applicant, 

1 CO6 

6.4 Credit References, Selecting optimum Credit period. 1 CO6 
Total hours 24  

 

1. Mr.V.Janakiraman vjncse@tce.edu 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Course Designer: 
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21CBPH0 Human Resource 
Management 

Preamble  
This course is to understand the basic concepts and importance of Human Resources Management  
and learn Various Human Resources Applications and Practices. Apply HRM concepts in organisational 
context and understand how HRM activities lead to performance and sustainability of the 
organisation. 
Prerequisite   
NIL 
Course Outcomes   
On the successful completion of the course students will be able to 
 

CO 
Number 

Course Outcome Statement Weightage**
* 

in % 
CO1 Explain the basic concepts and importance of Human 

Resource Management 
10 

CO2 Select appropriate manpower resources using various 
activities and functions. 

20 

CO3 Develop action plans, train and appraise the performance of 
employees. 

15 

CO4 Understand the system design of Human Resource 
Management 

15 

CO5 Choose the appropriate Business strategies to improve the 
growth of organization. 

20 

CO6 Identify the impact of HR activities on different service 
sectors. 

20 

 
 
CO Mapping with CDIO Curriculum Framework   

CO 
# 

TCE 
Proficiency 

Scale 

Learning Domain Level CDIO Curricular 
Components  

(X.Y.Z) 
Cognitive Affective Psychomotor 

CO1 TPS2 Understand Respond Guided 
Response 

1.1,4.1 

CO2 TPS3 Apply Value Mechanism 1.1,2.5,3.1,4.2 
CO3 TPS3 Apply Value Mechanism 2.5,3.1,4.1,4.2 
CO4 TPS2 Understand Respond Guided 

Response 
1.1,4.2 

CO5 TPS3 Apply Value Mechanism 2.5,3.1,4.1,4.2 
CO6 TPS3 Apply Value Mechanism 2.5,3.1,4.1,4.2 

 
Mapping with Programme Outcomes and Programme Specific Outcomes  

Cos PO
1 

PO
2 

PO
3 

PO4 PO5 PO
6 

PO
7 

PO8 PO9 PO1
0 

PO1
1 

PO1
2 

PSO
1 

PSO2 PSO
3 

CO1 M L  M  L   M M   M L L 
CO2 M M S M L L   L M   M L L 
CO3 S M L M M L   M M   M L L 
CO4 S M L M M L   M M   S M L 
CO5 S M M S S M   S S   S S M 
CO6 S S M S S M   S S   S S M 

S- Strong; M-Medium; L-Low 
 
 
 
 

Category L T P Credit Terminal 
Exam 
Type 

PSE 2 0 0 2 Theory 
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Assessment Pattern: Cognitive Domain 
 

Cognitive  
Levels 

Continuous 
Assessment Tests 

Assignment  
Terminal 

Examination 1 2 1 2 
Remember 50 20 - - 20 
Understand 50 40      50 50 40 

Apply -    40 50 50 40 
Analyse - - - - - 
Evaluate - - - - - 
Create - - - - - 

Sample Questions for Course Outcome Assessment**  
** (2 to 3 at the cognitive level of course outcome) 
 
Course Outcome 1(CO1): 
1. What is HRM? 
2. What is meant by HR policy? 
3. Discuss the impact of culture and technology on Human Resource Practices. 
4. Elucidate the factors affecting HR policies. 
5. Explain the process of formulating HR Policies and analyze the scope of human resource policies.  
 
Course Outcome 2(CO2): 
1. Define recruitment and Staffing. 
2. What is meant by HRIS?  
3. For a startup small scale restaurant, design the content of HRIS and HR portal. What are the 

common issues the company would face with respect to employee privacy and suggest ways to 
overcome it? 

4. Identify the functions of Human Resource Information Systems. 
5. Determine the various internal factors in the organization which affect the recruitment  

programme. 
Course Outcome 3 (CO3): 
1. Write some of the Major Stumbling blocks in HRP. 
2. What is mean by Retention 
3. "Human Resource Planning is more than matching demand and supply gaps." Do you Agree? 
4. Describe the process of HRP. 
5. 

 
6. Discuss the problems in HRP. Explain also how can you plan for Human resources in an effective 

manner? 
Course Outcome 4(CO4): 
1. What are the objectives of an HR Audit?  
2. Define HR Accounting. 
3. Write short note on HR accounting? Discuss the approaches of HR accounting. Also explain how 

it is different from HR auditing.  
 
Course Outcome 5 (CO5): 
1. List the relationship between HR strategy and corporate strategy 
2. What are the barriers to strategic HRM? 
3. What is strategic capability? 
4. What are the various Models of SHRM? Explain In detail 
5. Elaborate on the various SHRM challenges faced by an organization with suitable examples.  
6. Explain the framework of Strategic HR Management Process 
Course Outcome 6 (CO6): 
1. How you measure the Customer Satisfaction  
2. List the Role of Communication and Training 
3. Describe any two theories of motivation which you find the most suitable to motivate the 

employees of your organization. 
4. Identify the Impact on HR Practices Stressing Mainly on Performance 
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Concept Map   
 

 
 

Syllabus 
Human Resource Management: Concept and Challenges, HR Philosophy, Policies, Procedures and 
Practices. 
Functional Areas of HRM: recruitment and staffing, benefits, compensation, employee relations, 
HR compliance, organizational design, training and development, human resource informat ion 
systems (H.R.I.S.) and payroll. 
Human Resource Planning: Demand Forecasting, Action Plans  Retention, Training, Redeployment  
& Staffing, Succession Planning 
Human Resource System Design: HR Profession, and HR Department, Line Management  
Responsibility in HRM, Measuring HR, Human resources accounting and audit; Human resource 
information system 
Strategic Management of Human Resources: SHRM, relationship between HR strategy and 
overall corporate strategy, HR as a Factor of Competitive Advantage, Managing Diversity in the 
Workplace 
Human Resource Management in Service Sector- Special considerations for Service Sector 
including Managing the Customer  Employee Interaction, Employee Empowerment and Customer 
Satisfaction, Service Failure and Customer Recovery  the Role of Communication and Training, 
Similarities and Differences in Nature of Work for the Frontline Workers and the Backend, Support  
Services - Impact on HR Practices Stressing Mainly on Performance, Flexible Working Practices  
Implications for HR 

Learning Resources 
Text Book 

1. 
2020. 

 
Reference Books 

1. 
Empat.), 2021. 

2. Joseph J. 
Champaign, 2019. 
 

Online courses 
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1. https://archive.nptel.ac.in/courses/110/105/110105069/ 
2. https://www.digimat.in/nptel/courses/video/122105020/ 

 
Course Contents and Lecture Schedule 

Module 
No. 

Topic No. of 
Hours 

Course 
Outcome 

1. Human Resource Management:  CO1 
1.1 Concept and Challenges 1 CO1 
1.2 HR Philosophy, Policies 1 CO1 
1.3 Procedures and Practices. 1 CO1 
3. Functional Areas of HRM:  CO2 
3.1 recruitment and staffing, benefits, compensation 1 CO2 
3.2 employee relations, HR compliance 1 CO2 
3.3 organizational design, training and development 1 CO2 
3.4 Human Resource Information Systems (H.R.I.S.) and 

payroll. 
1 CO2 

4 Human Resource Planning:  CO3 
4.1 Demand Forecasting, Action Plans 1 CO3 
4.2 Retention, Training 1 CO3 
4.3 Redeployment & Staffing 1 CO3 
4.5 Succession Planning 1 CO3 
2 Human Resource System Design:   CO4 

2.2 HR Profession and HR Department 1 CO4 
2.3 Line Management Responsibility in HRM, Measuring 

HR 
1 CO4 

2.4 Human resources accounting and audit 1 CO4 
2.5 Human resource information system 1 CO4 
5 Strategic Management of Human Resources:  CO5 

5.1 SHRM 1 CO5 
5.2 relationship between HR strategy and overall 

corporate strategy 
1 CO5 

5.3 HR as a Factor of Competitive Advantage 1 CO5 
5.4 Managing Diversity in the Workplace 1 CO5 
6. Human Resource Management in Service Sector  CO6 

6.1 Managing the Customer  Employee Interaction, 
Employee Empowerment and Customer Satisfaction 

1 CO6 

6.2 Service Failure and Customer Recovery  the Role of 
Communication and Training 

1 CO6 

6.3 Similarities and Differences in Nature of Work for the 
Frontline Workers and the Backend 

1 CO6 

6.4 Support Services - Impact on HR Practices Stressing 
Mainly on Performance 

1 CO6 

6.5 Flexible Working Practices  Implications for HR 1 CO6 

TOTAL 24  

 
Course Designer: 

1. Mrs.P.Suganthi psica@tce.edu 
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21CBPJ0 IT Project Management 

Preamble  
This course develops the competencies and skills for planning, organizing and controlling projects 
within time and cost targets. Students will also learn agile project management techniques such as 
Scrum and DevOps. 
Prerequisite   
- 
Course Outcomes   
On the successful completion of the course students will be able to 

CO 
Number 

Course Outcome Statement Weightage*** 
in % 

CO1 Explain the various activities for resource management, 
risk assessment and project closure 

10 

CO2 Understand best practices followed in agile project 
management 

10 

CO3 Apply appropriate project planning and tracking tools for 
the given specification 

20 

CO4 Perform cost benefit analysis for the successful 
implementation of a project plan 

20 

CO5 Identify various agile methods to manage software 
projects effectively 

20 

CO6 Apply suitable software project management technique 
for the given scenario 

20 

 
 
CO Mapping with CDIO Curriculum Framework   

CO 
# 

TCE 
Proficiency 

Scale 

Learning Domain Level CDIO Curricular Components  
(X.Y.Z) Cognitive Affective Psycho

motor 
CO1 TPS2 Understa

nd 
Respond  1.2, 2.1.1, 4.1.1, 4.1.2, 4.1.3 

CO2 TPS2 Understa
nd 

Respond  1.2, 2.1.1, 4.1.1, 4.1.2, 4.1.3 

CO3 TPS3 Apply Value  1.2, 2.1.1, 2.1.3, 2.1.4, 4.1, 4.2, 
4.3.1,4.3.4 

CO4 TPS3 Apply Value  1.2, 2.1.1, 2.1.3, 2.1.4, 4.1, 4.2, 
4.3.1,4.3.4 

CO5 TPS3 Apply Value  1.2, 2.1.1, 2.1.3, 2.1.4, 4.1, 4.2 
CO6 TPS3 Apply Value  1.2, 2.1.1, 2.1.3, 2.1.4, 2.5, 3.1, 

3.2, 3.3, 4.1, 4.2, 4.3.1,4.3.4 
Mapping with Programme Outcomes and Programme Specific Outcomes  

Cos PO
1 

PO
2 

PO
3 

PO
4 

PO
5 

PO
6 

PO
7 

PO
8 

PO
9 

PO
10 

PO
11 

PO
12 

PSO
1 

PSO
2 

PSO
3 

CO1 M L   L    M M M L L M  
CO2 M L   L    M M M L L M  
CO3 S M L  M L L M S S S M M S M 
CO4 S M L  M L L M S S S M M S M 
CO5 S M L  M L L M S S S M M S M 
CO6 S M L  M L L M S S S M M S M 

S- Strong; M-Medium; L-Low 
 

Category L T P Credit Terminal 
Exam 
Type 

PSE 3 1 0 4 Theory 
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Assessment Pattern: Cognitive Domain 
 

Cognitive  
Levels 

Continuous 
Assessment Tests 

Assignment/Mini 
Project 

 
Terminal 

Examinati
on 

1 2 1 2 

Remember 20 20   20 

Understand 40 40   30 
Apply 40 40 100 100 50 

Analyse      
Evaluate      
Create      

 
Sample Questions for Course Outcome Assessment**  
** (2 to 3 at the cognitive level of course outcome) 
Course Outcome 1(CO1): 
1. List the software management principles in modern project profile? 
2. What is the difference between mitigating a risk and contingency planning? 
2. Develop a risk breakdown structure and describe the process involved in Risk 
management. 
Course Outcome 2(CO2):   
1. List the benefits of agile modelling.  
2. Explain about agile manifesto and principles. 
3. Choose an agile methodology which preserves customer values with less work to impleme nt  

online shopping system.                                                
Course Outcome 3(CO3):  
1. Explain the guidelines for estimating times, costs and resources and explain the methods for 

estimating the project costs by Top Down Approach 
2. Explain how organizing projects are deployed within the dedicated project teams. State its pros 

and cons. 
3. Develop a WBS for a project in which you are going to build shopping application. Try to identify 

all of the major components and provide three levels of detail.  
Course Outcome 4 (CO4): 
1. What are the causes for variations in project estimates? 
2. How will you select a suitable cost estimation model for a given project? 
3. Estimate the cost associated with the project using bottom up technique 
Course Outcome 5(CO5):  
1. Recall about task boards.        
2. Explain about project scheduling and tracking using burn down charts.  
3. Create backlogs and burn down chart to monitor the progress of the project.   
Course Outcome 6 (CO6): 
1. Create a customer database for the Modesto league baseball team. Draw a project  
network Complete the forward and backward pass, compute activity slack, and identify  
the critical path. How long will this project take? How sensitive is the network schedule? 
Calculate the free slack and total slack for all noncritical activities.  
2. Your roommate is about to submit a scope statement for a spring concert sponsored by the 
entertainment council at Western Evergreen State University (WESU). WESU is a 
residential university with over 22,000 students. This will be the first time in six years 
since WESU sponsored a spring concert. The entertainment council has budgeted 
$40,000 for the project. The event is to occur on June 5th. Since your roommate knows 
you are taking a class on project management she has asked you to review her scope  
statement and make suggestions for improvement. She considers the concert a resume building 
experience and wants to be as professional as possible. Below is a draft of her 
scope statement. What suggestions would you make and why? 
3. You work for LL Company, which manufactures high-end optical scopes for 
hunting rifles. LL Company has been the market leader for the past 20 years 
and has decided to diversify by applying its technology to develop a top-quality 
binocular. What kind of project management structure would you recommend 
they use for this project? What information would you like to have to make this 



                                                                                          B.Tech.(CSBS)  Degree Programme 2021 - 2022 

 
 

Passed in Board of Studies Meeting on 26.04.2023                                        Approved in 65thAcademic Council Meeting on 27.05.2023 

 

recommendation, and why? 
Syllabus 
Project Overview and Feasibility Studies- Identification, Market and Demand Analysis, Project 
Cost Estimate, Financial Appraisal 
Project Scheduling: Project Scheduling, Introduction to PERT and CPM, Critical Path Calculation, 
Precedence Relationship, Difference between PERT and CPM, Float Calculation and its importance, 
Cost reduction by Crashing of activity. 
Cost Control and Scheduling: Project Cost Control (PERT/Cost), Resource Scheduling & Resource 
Leveling 
Project Management Features: Risk Analysis, Project Control, Project  Audit and Project 
Termination  
Agile Project Management: Introduction, Agile Principles, Agile methodologies, Relationship 
between Agile Scrum, Lean, DevOps and IT Service Management (ITIL).  
Scrum:  Sprint, product backlog, sprint backlog, sprint review, retro perspective, various roles (Roles 
in Scrum), Best practices of Scrum. 
DevOps: Overview and its Components, Containerization Using Docker, Managing Source Code and 
Automating Builds, Automated Testing and Test Driven Development,   Continuous Integration, 
Configuration Management,  Continuous Deployment,  Automated Monitoring. 
Other Agile Methodologies: Introduction to XP, FDD, DSDM, Crystal 
 
Assignment: 
Case studies will be distributed to students beforehand and students should prepare and try to solve  
these cases before coming to class. Students will be asked submit and present their understanding 
of the cases and solutions before the class. 
 
Concept Map   
 

 
 
Course Contents and Lecture Schedule 

Module 
No. 

Topic 
No. of 
Hours 

Course 
Outcome 

1 Project Overview and Feasibility Studies  
1.1 Identification, Market and Demand Analysis,  1 CO1 
1.2 Project Cost Estimate  2 CO3 
1.3 Financial Appraisal 1 CO1 
2 Project Scheduling    

2.1 Introduction to PERT and CPM 1 CO3 
2.2 Critical Path Calculation, Precedence Relationship  2 CO3 
2.3 Difference between PERT and CPM, Float Calculation and 

its importance,  
1 CO3 

2.4 Cost reduction by Crashing of activity 2 CO3 
3 Cost Control and Scheduling   

3.1 Project Cost Control (PERT/Cost)  2 CO4 
3.2 Resource Scheduling & Resource Leveling 2 CO4 
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Module 
No. 

Topic 
No. of 
Hours 

Course 
Outcome 

4 Project Management Features    
4.1 Risk Analysis 2 CO1 
4.2 Project Control 1 CO1 
4.3 Project Audit and Project Termination  1 CO1 
5 Agile Project Management    

5.1 Agile Principles, Agile methodologies 1 CO2 
5.2 Relationship between Agile Scrum 1 CO2 
5.3 Lean software development 1 CO2 
5.4 DevOps and IT Service Management (ITIL) 1 CO5 
6 Agile Methodologies    

6.1 Extreme Programing  1 CO2 
6.2 FDD, DSDM, Crystal 

 
2 CO2 

7 Scrum     
7.1 Sprint, product backlog, sprint backlog, sprint review, 

retro perspective  
2 CO5 

7.2 Roles in Scrum 1 CO5 
7.3 Best practices of Scrum 1 CO5 
8 DevOps   

8.1 Overview and its Components 1 CO2 
8.2 Containerization Using Docker 2 CO2 
8.3 Managing Source Code and Automating Builds 1 CO5 
8.4 Automated Testing and Test Driven Development  1 CO5 
8.5 Continuous Integration, Configuration Management  1 CO5 
8.6 Continuous Deployment,  Automated Monitoring 1 CO5 

 Case Study   

1 

Students should solve the case studies and present their 
understanding of the cases and solutions before the 
class. 
Collect functional and non-functional requirements for 
the chosen problem 

4 

CO6 

2 Estimate the effort, development time and resources  2 CO6 

3 
Create a schedule to organize the tasks, deliverables and 
milestones of a project on a timeline. 

4 
CO6 

4 Prepare RMMM plan 2 CO6 
 Total Hours 48  

 
Learning Resources: 

1. Warburton. R &Kanabar. V, The Art and Science of Project Management, RW Press, RI, 
Second Edition, 2016. 

2. 2. Bob Hughes, Mike Cotterell, Software Project Management, Tata McGraw Hill, Third 
Edition, 2011. 

3. Mike Cohn, -
Wesley Professional, 1st Edition, 2015. 

4. Roman Pichler, -Wesley publisher, 1st 
Edition, 2011. 

5. Ken Schwaber, 
Press US publisher, 1st Edition, 2014. 

 
Course Designers: 

1. Dr. A. Malini amcse@tce.edu 
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21CBPK0 LARGE SCALE SYSTEMS 

 

Preamble  
This course is to understand the architecture and fundamentals of large scale distributed computing  
and various scheduling algorithms for resource management. Identify the special requirements for 
Fault Tolerance in modern large scale systems and apply the appropriate monitoring Tools for control 
and optimization of large scale system. 
Prerequisite   
NIL 
Course Outcomes   
On the successful completion of the course students will be able to 
 

CO 
Number 

Course Outcome Statement Weightage*
** 

in % 
CO1 Explain the architecture and fundamentals of large scale 

distributed computing.  
20 

CO2 Analyze various high performance communication methods in 
large scale distributed computing. 

15 

CO3 Apply the appropriate scheduling algorithm for Resource 
Managements  

20 

CO4 Apply the appropriate monitoring Tools for control and 
optimize Large scale system using control monitoring Tools. 

20 

CO5 Understand the special requirements for Fault Tolerance in 
modern large scale distributed systems. 

10 

CO6 Develop the Secure Application using appropriate 
development tools and framework. 

15 

*** Weightage depends , number of contact hours,  
 
CO Mapping with CDIO Curriculum Framework   

CO 
# 

TCE 
Proficienc

y Scale 

Learning Domain Level CDIO Curricular 
Components  

(X.Y.Z) 
Cognitive Affectiv

e 
 Psychomotor 

CO1 TPS2 Understan
d 

Respond Guided 
Response 

1.1,4.1 

CO2 TPS3 Apply Value Mechanism 2.5,3.1,4.1,4.2 
CO3 TPS3 Apply Value Mechanism 1.1,2.5,3.1,4.2 
CO4 TPS3 Apply Value Mechanism 2.5,3.1,4.1,4.2 
CO5 TPS2 Understan

d 
Respond Guided 

Response 
1.1,4.1 

CO6 TPS3 Apply Value Mechanism 2.5,3.1,4.1,4.2 
 
Mapping with Programme Outcomes and Programme Specific Outcomes  

Cos PO
1 

PO
2 

PO
3 

PO
4 

PO5 PO
6 

PO
7 

PO
8 

PO
9 

PO1
0 

PO
11 

PO1
2 

PSO
1 

PSO
2 

PSO
3 

CO1 S M M  M L   M L   S M L 
CO2 S S M L         S L L 
CO3 S M L  L  L L     M L L 
CO4 S M M  S  M L L   L S S M 
CO5 S M M  S  M M L   L S S M 
CO6 S M M  S  M M L   L S S M 

S- Strong; M-Medium; L-Low 

Category L T P Credit Terminal 
Exam 
Type 

PSE 3 0 0 3 Theory 
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Assessment Pattern: Cognitive Domain 
 

Cognitive  
Levels 

Continuous 
Assessment Tests 

Assignment  
Terminal 

Examination 
1     

2 
1 2 

Remember 20 20 - -   20 

Understand       40 40 50 50 40 
Apply 40     40 50 50 40 

Analyse - - - - - 
Evaluate - - - - - 
Create - - - - - 

 
 
Sample Questions for Course Outcome Assessment**  
** (2 to 3 at the cognitive level of course outcome) 
 
Course Outcome 1(CO1): 
6. Until OGSA is truly stable, the Globus Toolkit remains the de facto standard, and one of the most  

important pieces of software in Grid system development. Justify. 
7. Elaborate the importance of Architectural Models Client Server architectures   
8. Analyse the need for pattern oriented software architecture in building large software 

applications. Give an example with neat sketch. 
Course Outcome 2(CO2): 
4.  What is a hierarchical and what is a flat client-server model? 
5. Explain how the reliability of smart grid can be enhanced by integrating intelligent electronic 

devices (IED) into it. 
6. What are the data and functional requirements of grid computing? Explain the layered 

architecture of grid with a neat diagram? 
Course Outcome 3(CO3): 
6. Identify possible hierarchical relationship classes between two arbitrary genes i,j of DAG 

 
 
2. 

example of a Petri Net for a multi-agent simulation of bee recruitment. 
Course Outcome 4 (CO4): 
7. Proxies can support replication transparency by invoking each replica, as explained in the text. 

Can (the server side of) an application be subject to a replicated calls? 
8. Explain server virtualization with respect to logical and physical partitioning.  
9. 

to a request from another process to access a resources, the lack of response will be interpreted 
as denial of permission. We suggested that all requests be answered immediately to make it easy 
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to detect crashed processes. Are there any circumstances where even this method is insufficient? 
Discuss.  

Course Outcome 5 (CO5): 
7. Why is the fault tolerance problem a greater challenge in collaborative p2p systems than in file 

sharing p2p systems? 
8. Design a fault tolerant system and depict the needed elements and working of the syste,.  
9. Why is it sometimes so hard to hide the occurrence and recovery from failures in a distributed 

system? 
 
Course Outcome 6(CO6): 
5. Design an ER diagram for a Banking system that allows its customers to open and manage bank 

accounts. You should clearly identify the entities, relationships, cardinality and the key constraints 
in your answer. You must also add proper attributes for each entity. The description of the 
Banking system is given below: 

a. A Bank allows its customers to open accounts with itself. There are three kinds of accounts, 
which are Savings account, Current Account and Salary account. In savings accounts Bank 
give an interest rate of 3%. The minimum balance for the savings account is INR 2000/-. 
In the salary account also, the bank gives an interest rate of 3% but allows the customer 
to have zero balance. In the Current account the bank changes the customer a fixed 
amount (say INR 1000 per year) and no interest is given. However, a customer can avail 
an overdraft of Rs 1 lakh at an interest rate of 7%. A customer is assigned a customer ID 
and can open multiple accounts with the Bank. An account may be single person account 
or joint account with a maximum of 4 customer in a joint account. A customer can perform 
different transactions using his/her account. S/he can deposit money, withdraw money, 
transfer money from one account to another. In addition, at the end of each month bank 
pays/charges the interest to the accounts, using the average balance of that month. 

6. Design the Relational Schema for the E-R diagram that you have drawn for part Question 1. The 
relations must be at least in 3NF. Perform the following on the relations:  

a. Enter about 5 sets of meaningful data in each of the relations.  
b. Identify the domain of various attributes.  
c. Identify the Primary keys of all the relations.  
d. Identify the Foreign keys and referential integrity constraints in the relations.  

7. Develop a GUI (details given below)by Using Tkinter and wxPython, compare t he code complexity 
of both and give your observation 

 
Details of GUI : the GUI for Truth table should accept two bits (0 or 1) as input and produce the 
Output as per the Logical operation to be chosen by pressing the button of that particular logical 
operation i.e. AND, OR, NOT,NAND, NOR, XOR. You may use other suitable components like text 
box, combo box, list, Radio Button, Check Box, Buttons etc. to implement the GUI.  

 
Concept Map   
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Syllabus 
Introduction  Basic concepts The web web based systems, Grids, Clouds and Peer to peer 
systems. Common issues in Distributed systems. 
 
Architectures for large-scale distributed systems: Importance of Architectural Models Client  
Server architectures, Hierarchical Architectures, SOA, OGSA and WSRF. Communication: High 
performance Networks and Technologies, peer to peer communication, Grid communication 
 
Resource Managements: Requirements of RM in LSDS, virtual resources, Distributed resources and 
Existing RMS Tools, Resource Management policies, Agent based platform for Resource Management  
Web services Resource framework. Scheduling: Scheduling methods, Scheduling algorithms for 
Independent task. DAG scheduling algorithms,  
 
Data storage, Retrieval and Management: Data storage, Data Retrieval, Data Transfer, 
Replication and managements. Monitoring and controlling Large Scale Systems: Monitoring 
requirements, Architectural models for Monitoring systems, Techniques for collecting and publishing 
data, virtualization of monitoring Information, Using the monitoring Tools for control and optimization  
 
Fault Tolerance: Fault Tolerance Models, Failure Detection and Recovery, Fault Tolerance 
Techniques. 
 
Security: Security Models, Access control, Communication security, Key management, secure 
Distributed architecture, security environment/frameworks. Application Development Tools and 
Frameworks: Web application development, environment and Tools for cloud application. 
 
 
Assignment: 
Students should prepare and try to solve cases studies on Fault Tolerance,  Resource Managements,  
Web application development, etc. Students will be asked submit and present their Understanding of 
the cases and solutions before the class. 
Learning Resources 
Text Book 

2. Large-scale Distributed Computing and 

Applications: Models and Trends  

3.  Dominique Luzeaux, Jean-René Ruault, Jean-Luc Wippler -scale Complex System and 

Systems of Systems -ISTE, 2011. 
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Course Contents and Lecture Schedule 
 

Module 
No. 

Topic No. of 
Hours 

Course 
Outcome 

1. Introduction  CO1 
1.1 Basic concepts The web web based systems, Grids, 

Clouds and Peer to peer systems. common issues in 
Distributed systems 

1 CO1 

1.2 Architectures for large-scale distributed 
systems: Importance of Architectural Models Client  
Server architectures, Hierarchical Architectures 

2 CO1 

1.3 SOA, OGSA and WSRF 2 CO1 
2 Communication  CO2 

2.1 High performance Networks and Technologies 2 CO2 
2.2 peer to peer communication 1 CO2 
2.3 Grid communication 2 CO2 
3 Resource Managements:   

3.1 Requirements of RM in LSDS, virtual resources 2 CO3 
3.2 Distributed resources and Existing RMS Tools 2 CO3 
3.3 Resource Management policies, Agent based 

platform for Resource Management Web services 
Resource framework. 

2 CO3 

3.4 Scheduling: Scheduling methods, Scheduling 
algorithms for Independent task.  

2 CO3 

3.5 DAG scheduling algorithms 1 CO3 
4 Data storage, Retrieval and Management:  CO4 

4.1 Data storage, Data Retrieval, Data Transfer, 
Replication and managements. 

2 CO4 

4.2 Monitoring and controlling Large Scale 
Systems: Monitoring requirements, Architectural 
models for Monitoring systems 

2 CO4 

4.3 Techniques for collecting and publishing data 1 CO4 
4.4 virtualization of monitoring Information and 

monitoring Tools for control and opt imization 
2 CO4 

5 Fault Tolerance:   CO5 
5.1 Fault Tolerance Models, Failure Detection and 

Recovery 
2 CO5 

5.2 Fault Tolerance Techniques 2 CO5 
6. Security  CO6 
6.1 Security Models, Access control, Communicat ion 

security 
2 CO6 

6.2 Key management, secure Distributed architecture, 
security environment/frameworks 

2 CO6 

6.3 Application Development Tools and 
Frameworks: Web application development  
environment and Tools for cloud application 

2 CO6 

TOTAL 36  

 
Course Designers: 

1. P. Suganthi   psica@tce.edu 
2. R.Subhashni   rsica@tce.edu  
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Preamble  
This course enables the students to familiarize with big data platform and its business implications. It 
also provides an overview of Hadoop framework, Map Reduce, PIG and HIVE. The course guides them 
to store, analyse and manipulate data by using the data analytics tools which helps them to gain a 
comprehensive knowledge on big data analytics. 
Prerequisite 
NIL 
Course Outcomes  
On the successful completion of the course students will be able to 

CO 
Number 

Course Outcome Statement Weightage*** 
in % 

CO1 Explain the role and characteristics of big data analytics in the real-
world. 

15 

CO2 Describe the underlying concepts of Hadoop framework in 
distributed environment 

15 

CO3 Develop applications to handle big data in Hadoop environment  20 
CO4 Solve data intensive problems using map reduce techniques 20 
CO5 Demonstrate the efficient storage and processing of large datasets 

using HIVE 
15 

CO6 Write queries to perform data manipulation operations using PIG 
data flow system  

15 

***  
 
CO Mapping with CDIO Curriculum Framework  

CO 
# 

TCE 
Proficiency 

Scale 

Learning Domain Level CDIO Curricular Components  
(X.Y.Z) Cognitive Affective Psychomotor 

CO1 TPS2 Understand Respond  1.2,2.1.5,2.2.3,2.5.1,3.2.3, 
4.5.3 

CO2 TPS2 Understand Respond  1.2,2.1.5,2.2.3,2.5.1,3.2.3, 
4.5.3 

CO3 TPS3 Apply Value  1.2,2.1.5,2.2.3,2.5.1,3.2.3, 
4.5.3 

CO4 TPS3 Apply Value  1.2,2.1.5,2.2.3,2.5.1,3.2.3, 
4.5.3 

CO5 TPS3 Apply Value  1.2,2.1.5,2.2.3,2.5.1,3.2.3, 
4.5.3 

CO6 TPS3 Apply Value  1.2,2.1.5,2.2.3,2.5.1,3.2.3, 
4.5.3 

 
Mapping with Programme Outcomes and Programme Specific Outcomes 
Cos PO

1 
PO
2 

PO
3 

PO
4 

PO
5 

PO
6 

PO
7 

PO
8 

PO
9 

PO1
0 

PO1
1 

PO1
2 

PSO
1 

PSO
2 

PSO
3 

CO
1 

M L L L  L  L   L 
L L L L 

CO
2 

M L L L  L  L   L 
L L L L 

CO
3 

S M L L  L  L   L 
L M L L 

CO
4 

S M L L  L  L   L 
L M L L 

CO
5 

S M L L  L  L   L 
L M L L 

21CBPL0 BIG DATA ANALYTICS 
Category L T P Credit Terminal 

Exam 
Type 

PSE 3 0 0 3 Theory 
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CO
6 

S M L L  L  L   L 
L M L L 

S- Strong; M-Medium; L-Low 
 
 
Assessment Pattern: Cognitive Domain 

Cognitive  
Levels 

Continuous Assessment 
Test 

Assignment Terminal 
Examination 

I II I II 

Remember 20 20   20 
Understand 40 20 50  20 

Apply 40 60 50 100 60 
Analyse      
Evaluate      
Create      

 
Assessment Pattern: Psychomotor 
 
 Psychomotor Skill 

 
Miniproject /Practical Component/Observation 

Perception  
Set  
Guided Response  
Mechanism  
Complex Overt Responses  
Adaptation  
Origination  

 
Sample Questions for Course Outcome Assessment** 
Course Outcome 1(CO1): 

1. Discuss in detail about the characteristics of Big Data. 
2. Explain in detail about Nature of Data and its applications. 
3. 

Data. 
Course Outcome 2(CO2): 

1. Explain core architecture of Hadoop with suitable block diagram. Discuss role of each 
component in detail. 

2. List various configuration files used in Hadoop Installation. What is use of mapred-site.xml.  
3. What is Name node & Data node in Hadoop Architecture. 

Course Outcome 3(CO3): 
1. Illustrate with an example of Hadoop HDFS architecture with an example. 
2. How would you show your understanding of the tools, trends and technology in big data?  
3. 

have any data? 
Course Outcome 4(CO4): 

1. Exhibit the following query: If reducers do not start before all mappers finish then why does 
the progress on MapReduce job shows something like Map(50%) Reduce(10%)? Why reducers 
progress percentage is displayed when mapper is not finished yet? 

 
2.  
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3. Discuss Hadoop YARN in detail with failures in classic MapReduce. 

 
Course Outcome 5(CO5): 

1. Sketch a neat diagram that showcase the working of Hive. 
2. Explain Metastore in Hive. 
3. Illustrate HiveQL Data Definition Language? Explain any three HiveQL DDL command with its 

syntax and example.  
 
Course Outcome 6(CO6): 

1. Explain the uses of Map Reduce in Pig.. 
2. Interpret the role of scalar data type and complex data types in Pig. 
3.  
 

Concept Map 
 

 
Syllabus 
 
ESSENTIALS OF BIG DATA ANALYTICS:   Data, Characteristics of data and Types of digital data, 
Sources of data, Working with unstructured data, Evolution and Definition of big data, Need of big 
data, Challenges of big data; Overview of business intelligence, Data science and Analytics, 
Classification of analytics, Challenges to big data analytics, Importance of big data analytics, Basic  
terminologies in big data environment.  
 
OVERVIEW OF HADOOP FRAMEWORK:  Introducing Hadoop, Need of Hadoop, limitations of 
RDBMS, SPARK, RDBMS versus Hadoop, Distributed computing challenges, History of Hadoop, 
Hadoop overview, Use case of Hadoop.  
 
HADOOP DISTRIBUTORS: HDFS (Hadoop Distributed File System), Processing data with Hadoop, 
managing resources and applications with Hadoop YARN (Yet another Resource Negotiator), 
Interacting with Hadoop Ecosystem.   
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MAPREDUCE PROGRAMMING: Introduction, Mapper, Reducer, Combiner, Partitioner, Searching, 
Sorting, Compression, Real time applications using MapReduce, Data serialization and Working with 
common serialization formats, Big data serialization formats.   
 
Apache HIVE Fundamentals: Hive architecture, Hive data types, Hive file format, Hive Query 
Language (HQL), User-Defined Function (UDF) in Hive. 
   
Apache PIG Fundamentals: The anatomy of Pig, Pig on Hadoop, Pig Philosophy, Use case for Pig; 
ETL Processing, Pig Latin overview, Data types in Pig, Running Pig, Execution modes of Pig, HDFS 
commands, Relational operators, Piggy Bank, Word count example using Pig. 
 
Learning Resources 
 
Text Books: 

1.  
2. Boris lublinsky

Edition, Wrox, 2013.  
3.  
4. y, 2012.  
5. 

Limited, 2013 
 
Course Contents and Lecture Schedule 
 

Module 
No. 

Topic 
No. of 
Hours 

Course 
Outcome 

1 ESSENTIALS OF BIG DATA ANALYTICS:      
1.1 Data, Characteristics of data and Types of digital data, 

Sources of data,  Working with unstructured data. 
1 CO1 

1.2 Evolution and Definition of big data, and Need of big 
data, Challenges of big data. 

1 CO1 

1.3 Overview of business intelligence, Data science and 
Analytics, Classification of analytics, Challenges to big 
data analytics. 

2 CO1 

1.4 Importance of big data analytics, Basic terminologies 
in big data environment 

1 CO1 

2 OVERVIEW OF HADOOP FRAMEWORK:     
2.1 Introducing Hadoop, Need of Hadoop, limitations of 

RDBMS - SPARK. 
1 CO2 

2.2 RDBMS versus Hadoop, Distributed computing 
challenges. 

2 CO2 

2.3 History of Hadoop, Hadoop overview. 1 CO2 
2.4 Use case of Hadoop 2 CO2 
3 HADOOP DISTRIBUTORS:    
3.1 HDFS (Hadoop Distributed File System), Processing 

data with Hadoop. 
2 CO3 

3.2 Managing resources and applications with Hadoop 
YARN (Yet another Resource Negotiator) 

3 CO3 

3.3 Interacting with Hadoop Ecosystem. 2 CO3 
4 MAPREDUCE PROGRAMMING:    
4.1 Introduction, Mapper, Reducer, Combiner, Partitioner 1 CO4 
4.2 Searching, Sorting, Compression 1 CO4 
4.3 Real time applications using MapReduce 2 CO4 
4.4 Data serialization  1 CO4 
4.5 Working with common serialization formats 1 CO4 
4.6 Big data serialization formats.   1 CO4 
5 Apache HIVE Fundamentals:    
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5.1 Hive architecture, Hive data types 2 CO5 
5.2 Hive file format, Hive Query Language (HQL) 2 CO5 
5.3 User-Defined Function (UDF) in Hive. 1 CO5 
6 Apache PIG Fundamentals:    
6.1 The anatomy of Pig, Pig on Hadoop, Pig Philosophy, 

Use case for Pig. 
2 CO6 

6.2 ETL Processing, Pig Latin overview, Data types in Pig, 
Running Pig, Execution modes of Pig 

2 CO6 

6.3 HDFS commands, Relational operators, Piggy Bank, 
Word count example using Pig. 

2 CO6 

 TOTAL 36  
 
Course Designer: 
 

1. Dr. A. Malini   amcse@tce.edu 
2. Mrs. J. Felicia Lilian  jflcse@tce.edu 
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21CBPM0 CLOUD AND 
DISTRIBUTED SYSTEMS 

 
Preamble  
This course is to understand the basic concepts of distributed systems and distributed resource 
management also learns the basics of cloud computing, the services offered by the cloud, 
Virtualization, Cloud Storage and Cloud Security. 
Prerequisite   
Operating Systems, Computer Networks 
Course Outcomes   
On the successful completion of the course students will be able to 
 

CO 
Numbe

r 

Course Outcome Statement Weightage*
** 

in % 
CO1 Explain the concepts of distributed computing and resource 

management. 
10 

CO2 Perform Mutual Exclusion and Deadlock detection using various 
distributed algorithms. 

10 

CO3 Illustrate the architecture, deployment and service models of 
cloud computing. 

25 

CO4 Identify the various virtualization technological concepts of 
Cloud Computing. 

25 

CO5 Solve the core issues of cloud computing such as cloud 
management, storage and   security. 

15 

CO6 Develop cloud environment using different Cloud software and 
computing platforms. 

15 

 
 
CO Mapping with CDIO Curriculum Framework   

CO 
# 

TCE 
Proficienc

y Scale 

Learning Domain Level CDIO Curricular 
Components  

(X.Y.Z) 
Cognitive Affectiv

e 
Psychomot
or 

CO1 TPS2 Understand Respond Guided 
Response 

1.2, 2.3.1, 2.4.6 

CO2 TPS3 Apply Value Mechanism 1.2, 2.3.1, 2.3.2, 2.3.4 
CO3 TPS2 Understand Respond Guided 

Response 
1.2, 2.3.1, 2.4.6 

CO4 TPS3 Apply Value Mechanism 1.2, 2.3.1, 2.3.2, 2.3.4 
CO5 TPS3 Apply Value Mechanism 1.2, 2.4.5, 2.4.6, 2.5.1, 

3.1.1, 3.2.1  3.2.6, 4.5.3, 
4.5.5 

CO6 TPS3 Apply Value Mechanism 1.2, 2.4.5, 2.4.6, 2.5.1, 
3.1.1, 3.2.1  3.2.6, 4.5.3, 
4.5.5 

 
Mapping with Programme Outcomes and Programme Specific Outcomes  

Cos PO1 PO
2 

PO
3 

PO4 PO5 PO6 PO
7 

PO8 PO9 PO1
0 

PO11 PO1
2 

PSO
1 

PSO2 PSO3

CO1 S M M  M L   M L   S L L 
CO2 S S M L         S L L 
CO3 S M L  L  L L     M L L 
CO4 S M M  S  M L L   L S S M 
CO5 S M M  S  M M L   L S S M 
CO6 S M M  S  M M L   L S S M 

S- Strong; M-Medium; L-Low 

Category L T P Credit Terminal 
Exam 
Type 

PSE 3 0 0 3 Theory 
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Assessment Pattern: Cognitive Domain 

Cognitive  
Levels 

Continuous 
Assessment 

Tests 

Assignment Terminal 
Examination 

  1 2 1 2 
Remember 20 20 - - 20 

Understand 40       40 40 40 40 
Apply       40 40   60   60 40 

Analyse - - - - - 
Evaluate - - - - - 
Create - - - - - 

 
Assessment Pattern: Psychomotor 
 
 Psychomotor Skill 

 
Miniproject /Assignment/Practical Component 

Perception - 
Set - 
Guided Response 30 
Mechanism 70 
Complex Overt Responses - 
Adaptation - 
Origination - 

 
Sample Questions for Course Outcome Assessment**  
** (2 to 3 at the cognitive level of course outcome) 
 
Course Outcome 1(CO1): 
9. List out the characteristics of Distributed Computing  
10.  Compare various models of distributed computations  
11.   Discuss briefly key challenges that one needs to address in the design and development of 

distributed applications.  
12.  Recall models of Distributed computations  
13.  Classify Distributed Systems 
14.  Write a simple RMI program that demonstrates the invocation of remote object services. For 

 
15.  Illustrate the remote procedure call with a suitable example 
 
Course Outcome 2(CO2): 
7. Identify the requirements of a mutual exclusion algorithms 
8. Consider the following simple method to enforce mutual exclusion: all sites are arranged in a 

logical ring fashion and a unique token circulates around the ring hopping from a site to another 
site. When a site needs to executes its CS, it waits for the token, grabs the token, executes the 
CS, and then dispatches the token to the next site on the ring. If a site does not need the token 
on its arrival, it immediately dispatches the token to the next site (in zero time).  

a. What is the response time when the load is low?  
b. What is the response time when the load is heavy?  

      Assume there are N sites, the message/token delay is T, and the CS execution time is E.  
3. Explain global state detection based algorithms  
4. Demonstrate the various models of deadlocks 

 
Course Outcome 3(CO3): 

1. Discuss the Layers and types of cloud 
2. Discuss the IaaS cloud service model. 
3. Explain the desired features of cloud 
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4. 
quite a bit of disk. Additionally
applications concurrently. I have discovered some very good tools to facilitate development  
in Windows but the deployment will be more effiicently handled in the Linux environment. All 
the pointers say that I need to move to cloud. I have found that SaaS is the most attractive 
service, followed by PaaS and IaaS, in that order. Given the above information, which service 
do you recommend? Why? 

5. Evaluate and contrast the merits and demerit of Cloud deployment models: public, private, 
hybrid, community 

 
Course Outcome 4 (CO4): 
10.  Demonstrate the type of virtualization that is supported by the virtualization tool named PlateSpin 

 
11.  Illustrate the steps to add the OpenSolaris Guest OS to Sun xVM VirtualBox. 
12.  Define Virtualization. 
13.  Explain the concept of SOA. 
14.  Illustrate in detail about the compiler support for para virtualization architecture.  
15.  Examine in detail about hardware support for virtualization and CPU virtualization.  
 
Course Outcome 5 (CO5): 
10.  Identify the Challenges in Cloud Security  
11.  Explain the use of cloud-based security groups that are used to counter and prevent the cloud 

security threats and attacks.  
12.  Evaluate about the architectural design of compute and storage clouds.  
13.  Generalize about the IAM. 
 
Course Outcome 6(CO6): 
8. Give some of the Applications of GAE 
9. Define the MapReduce function 
10.  State and Explain the basic of Google App Engine infrastructure programming model.  
11.  Construct the design of OpenStack Nova system architecture and describe detail about it 
12.  Discuss model architecture of distributed file system and its components 
 
Concept Map   

 

 
 

Syllabus 
Distributed Systems: Characteristics  Issues in Distributed Systems  Distributed System Model 
 Request/Reply Protocols  RPC  RMI  Logical Clocks and Casual Ordering of Events  Election 

Algorithm  Distributed Mutual Exclusion Distributed Deadlock Detection Algorithms. 

Cloud Computing: Evolution of Cloud Computing  Cloud Characteristics  Elasticity in Cloud  On-
demand Provisioning  NIST Cloud Computing Reference Architecture  Architectural Design 
Challenges  Deployment Models: Public, Private and Hybrid Clouds  Service Models: IaaS  PaaS  
SaaS  Benefits of Cloud Computing 

Cloud Enabling Technologies: Introduction to Web Service and Service Oriented Architecture  
SOAP  REST  Basics of Virtualization  Full and Para Virtualization  Implementation Levels of 
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Virtualization  Tools and Mechanisms  Virtualization of CPU  Memory  I/O Devices  Desktop 
Virtualization  Server Virtualization. 

Cloud Management, Storage and Security: Resource Provisioning and Methods  Cloud 
Management Products  Cloud Storage  Provisioning Cloud Storage  Managed and Unmanaged 
Cloud Storage  Cloud Security Overview  Cloud Security Challenges Security Architecture design 
 Virtual Machine Security  Application Security Data Security. 

 
Cloud Software and Computing Platforms: DFS  Map Reduce  Google App Engine (GAE)  
Programming Environment for GAE  Architecture of GFS  Case Studies: Openstack, Heroku, and 
Docker Containers Amazon EC2, AWS, Microsoft Azure, Google Compute Engine. 

Learning Resources 
Text Book 

1. - Principles and 
 Second Edition, Pearson, 2016. 

2. 
 

3.  From 
Parallel  2013. 

 
Reference Books 

1. 
Computer Science, 1994. 

2. 
2011. 

3. 
 

 
Online courses 

3. https://www.digimat.in/nptel/courses/video/106105167 
4. https://www.mooc-list.com/course/cloud-application-security-coursera 
5. https://www.digimat.in/nptel/courses/video/106106168 

 
Course Contents and Lecture Schedule 

Module 
No. 

Topic 
 

No. of 
Hours 

Course 
Outcome 

1. Distributed Systems  CO1 
1.1 Introduction, Characteristics, Issues in Distributed 

Systems 
1 CO1 

1.2 Distributed System Model, Request/Rep ly 
Protocols, RPC, RMI 

2 CO1 

1.3 Logical Clocks and Casual Ordering of Events 1 CO1 
2 Mutual Exclusion and Deadlock Detection 

Algorithms 
 CO2 

2.1 Election Algorithm , Distributed Mutual Exclusion 2 CO2 
2.2 Distributed Deadloc k Detection Algorithms. 2 CO2 
3 Cloud Computing  CO3 

3.1 Introduction, Evolution of Cloud Comput ing, Cloud 
Characteristics, NIST 

2 CO3 

3.2 Elasticity in Cloud, On-demand Provisioning 1 CO3 
3. 3 Cloud Comput ing Reference Architecture, 

Architectural Design Challenges 
1 CO3 

3.4 Deployment Models: Public, Private and Hybrid 
Clouds 

2 CO3 

3.5 Service Models: IaaS  PaaS  SaaS  Benefits of 
Cloud Computing 

2 CO3 
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4 Cloud Enabling Technologies  CO4 
4.1 Introduction to Web Service and Service Oriented 

Architecture, SOAP, RES 
2 CO4 

4.2 Basics of Virtualization, Full and Para Virtualization , 
Implementat ion Levels of Virtualization 

2 CO4 

4.3 Tools and Mechanisms, Virtualizat ion of CPU, 
Memory, I/O Devices. 

2 CO4 

4.4 Desktop Virtualization, Server Virtualizat ion. 2 CO4 
5 Cloud Management, Storage and Security  CO5 

5.1 Resource Provisioning and Methods, Cloud 
Management Products  

1 CO5 

5.2 Cloud Storage, Provisioning Cloud Storage,  
Managed and Unmanaged Cloud Storage 

2 CO5 

5.3 Cloud Security Overview, Cloud Security 
Challenges, Security Architecture design 

1 CO5 

5.4 Virtual Machine Security, Applicat ion Securit y , 
Data Security. 

2 CO5 

6 Cloud Software and Computing Platforms  CO6 
6.1 DFS, Map Reduce 1 CO6 
6.2 Google App Engine (GAE), Programm ing 

Environment for GAE, Architecture of GFS 
2 CO6 

6.3 Case Studies: Openstack, Heroku, Docker 
Containers, Amazon EC2, AWS, Microsoft Azure , 
Google Compute Engine. 

3 CO6 

TOTAL 36  
 
Course Designers: 

1. Mrs.P.Suganthi psica@tce.edu 
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Preamble  
The course emphasizes creating user-friendly software applications by incorporating the 
principles of smart design and user experience design. Through this course, learners will get 
acquainted with user- friendly and interactive user interfaces for software applications. This 
course provides a deep understanding of how users of a software application can achieve the 
specified goals easily. 
Prerequisite      
NIL 
Course Outcomes  
On the successful completion of the course students will be able to 
 

CO 
Number 

Course Outcome Statement Weightag
e in % 

CO1 Understand the basic concepts of user-centered software design 
process  

15 

CO2 
Describe the various aspects of user-centered design for real 
world problems. 

15 

CO3 Apply the heuristic principles to evaluate the interactive design for 
software applications. 

25 

CO4 Perform usability testing to redesign projects during the design 
life cycle. 

15 

CO5 Apply user experience (UX) design to digital artifacts. 15 
CO6 Apply the design thinking technique for product development. 15 

CO Mapping with CDIO Curriculum Framework  
CO TCE Learning Domain Level CDIO Curricular 
# Proficiency 

Scale 
Cognitive Affective Psychomotor Components 

(X.Y.Z) 
CO1 TPS2 Understand Respond Guided 

Response 
1.2, 4.3.2 

CO2 TPS3 Understand Respond Guided 
Response 

1.2, 4.3.2 

CO3 TPS3 Apply Value Mechanism 1.2, 2.1.2, 3.2.3, 4.3.2 
CO4 TPS3 Apply Value Mechanism 1.2, 2.1.2, 3.2.3, 4.5.3 
CO5 TPS3 Apply Value Mechanism 1.2, 2.1.2, 3.2.3, 4.5.3 
CO6 TPS3 Apply Value Mechanism 1.2, 2.1.2, 3.2.3, 4.5.3 

Mapping with Programme Outcomes and Programme Specific Outcomes  
Cos PO1 PO2 PO3 PO4 PO5 PO6 PO

7 
PO

8 
PO9 PO 

10 
PO 
11 

PO 
12 

PSO1 PSO
2 

PSO
3 

CO1 M L           L   
CO2 S M L   L L L  L  L M L L 

CO3 S M L   L L L  L  L M L L 

CO4 S M L   L L L  L  L M L L 

CO5 S M L   L L L  L  L M L L 

CO6 S M L L  L L L  L  L M L L 

S- Strong; M-Medium; L-Low 
 
 
 
 
 

 
21CBRA0 

USABILITY DESIGN OF SOFTWARE 
APPLICATIONS 

Category L T P Credit Exam Type 

PEES 3 0 0 3 Theory 
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 Assessment Pattern: Cognitive Domain  
Cognitive 
levels 

Continuous Assessment 
Tests 

Assignments Terminal 
examination 

1 2 1 2 
Remember 20 10   10 

Understand 20 30 30  30 

Apply 60 60 70 100 60 
Analyse      

Evaluate      

Create      

Sample Questions for Course Outcome Assessment**  
Course Outcome 1(CO1): 

1. What are the elements of user centered design? 
2. Briefly explain UCD Process. 
3. Explain in detail about Agile aspects of user centered design 

Course Outcome 2(CO2): 
1. Explain User Cantered design Process to evaluate the following case study 

Consider a system that includes a Web server and two database servers. Both Database 
servers are identical: the first acts as a main server, and the second acts as a redundant back-
up in case the first one fails. Users use Web browsers to access data through the Web server. 
They also have the option of using a proprietary client that accesses the databases directly. 

2. Explain the Ergonomics for mobile for the left hand side user. 
3.  Centered Design is a  your answers with 
an example. 

Course Outcome 3(CO3): 
1. Illustrate the various principles of Heuristic evaluation. 
2. Examine the importance of Heuristic Evaluation for OS development 
3. Experiment the frustrating experiences and error messages for the devices you 
have discussed and list the ways to improvise it for customer need 

Course Outcome 4 (CO4): 
1. Look at the entire competitive landscape to find all the mousetraps that  exist and 

document what makes them tick. Conduct comparative research on other 
companies to see if there are products that achieve a similar goal in a different  
way. 

2. How do we adapt and model all of our old design patterns to this new design system? 
3. Illustrate the look and feel effect in Mac OS and Windows OS 

Course Outcome 5 (CO5): 
1. Design a User Interface for hand gestures as a mode of interaction for children with 

cognitive challenges 
2. How to conduct UX research with usability testing? 
3. If tasked to perform a UX evaluation of a product, what would your process look 

like to accomplish this? Can you tell me about a project you did this for and what 
the outcome of the evaluation was? 

Course Outcome 6(CO6): 

1. Apply the story board for the game console you are developing 
2. Illustrate the Speech Based Mobile Interface for the Textually Low Literate 
3. Practice Interactive Information Platform for Remote Health Care 
4. Illustrate with an example how to create user personas. 
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Concept Map  

 
 Syllabus  
Introduction to User Centered Design 
Basics of User Centered Design  Elements  Models and approaches  User Centered Design 
Principles  Usability  UCD Process  Agile Aspects of User Centered Design 
Aspects of User Centered Design 
Product Appreciation Assignment  Evaluating the product from user centered design aspects 
such as functionality, ease of use, ergonomics and aesthetics 
Interactive Design Evaluation 
Introduction to Interactive design process  Interactive design in practice  Introducing 
evaluation  Evaluation: Inspection, Analysis and Models  Heuristic Evaluation: 10 Heuristic  
principles, Examples  Group Assignment initiation (Website and App)  Evaluation for key 
tasks of the app or website for heuristic principles, severity, recommendations. 
Project Design Life Cycle 
Redesign project through the design lifecycle  Discovery  Define  Design  Implement  
usability Testing 
User Experience Design 
Understanding user  their goals  context of use and environment of use Research 
Techniques: Contextual Enquiry, User Interviews  Competitive Analysis of UX 
Product Development 
Scenarios and Persona Technique  Overview of Design Thinking Techniques  Discovery and 
Brainstorming  Concept Development  Task flow detailing for the project  Prototyping 
Techniques  Paper, Electronic and Prototyping tools. 
 Learning Resources  

1. 
Human- Computer Interaction , 5th   Edition Wiley publications, 2019. 

2. Elizabeth Goodman, Mike Kuniavsky, Andrea Moed,  the User Experience 
nd Edition Morgan Kaufmann publications, 

2012. 
3. -Centered Design for 

the Web and  2nd Edition, Pearson Education, 2010. 
4. Jonny Schneider, rd edition, 

Orielly publications, 2014 
 

Module 
No. Topic 

No. of 
Hours 

Course 
Outcome 

1. Introduction to User Centred Design   
1.1 Basics of User Centred Design 1 CO1 
1.2 Elements  Models and approaches 1 CO1 
1.3 Usability  UCD Process 1 CO1 
1.4 User Centred Design Principles 1 CO1 
1.5 Agile Aspects of User Centred Design 1 CO1 
2. Aspects of User Centred Design   

Course Contents and Lecture Schedule 
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2.1 Product Appreciation Assignment 1 CO2 
2.2 Evaluating the product from user centered design 1 CO2 
2.3 Evaluating the product from user centered design aspects : 

ease of use 
1 CO2 

2.4 Evaluating the product from user centered design aspects : 
ergonomics 

1 CO2 

2.5 Evaluating the product from user centered design aspects : 
aesthetics 

1 CO2 

3. Interactive Design Evaluation   
3.1 Introduction to Interactive design process 1 CO3 
3.2 Interactive design in practice 1 CO3 

3.3 Introducing evaluation  Evaluation: Inspection, Analysis and 
Models 

2 CO3 

3.4 Heuristic Evaluation: 10 Heuristic principles 2 CO3 

 
3.5 

Examples  Group Assignment initiation (Website and App)  
Evaluation for key tasks of the app or website for heuristic 
principles, severity, recommendations. 

 
2 

 
CO3 

4. Project Design Life Cycle   

4.1 
Redesign project through the design lifecycle  Discovery  
Define  Design  Implement 

2 CO4 

4.2 Usability Testing 2 CO4 
5. User Experience Design   
5.1 Understanding user 1 CO5 
5.2 Understanding their goals 1 CO5 
5.3 context of use 1 CO5 
5.4 environment of use Research Techniques 1 CO5 
5.5 Contextual Enquiry 1 CO5 
5.6 User Interviews 1 CO5 
5.7 Competitive Analysis of UX 1 CO5 
6. Product Development   
6.1 Scenarios and Persona Technique 1 CO6 
6.2 Overview of Design Thinking Techniques 1 CO6 
6.3 Discovery and Brainstorming 1 CO6 
6.4 Concept Development 1 CO6 
6.5 Task flow detailing for the project 1 CO6 
6.6 Prototyping Techniques  Paper, Electronic and Prototyping 

tools. 
2 CO6 

 Total 36  
 Course Designer:  

1. Mr.V.Janakiraman               vjncse@tce.edu 
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21CBRB0 
IMAGE PROCESSING AND 
PATTERN RECOGNITION 

Preamble 
This course on Image Processing and Pattern Recognition is designed to provide students with a 
comprehensive understanding of digital image processing techniques and their practical applications. 
The course covers the fundamental concepts of image formation and registration, image 
transformation and filtering, image segmentation and morphological operations, color models and 
processing, feature extraction techniques, and real-time applications in industries, medicine, and 
remote sensing. 
Prerequisite  
Nil 
Course Outcomes   
On the successful completion of the course students will be able to 

CO 
Number 

Course Outcome Statement Weightage*** 
in % 

CO1 Explain the basics of image formation and registration 
techniques 

10% 

CO2 Perform image transformation functions and filtering 
operations on images 

15% 

CO3 Demonstrate the various image segmentation and 
morphological operations for partition of objects 

25% 

CO4 Apply the knowledge of different color models and its 
processing techniques on images 

20% 

CO5 Illustrate various feature extraction techniques and 
recognize the images for real world applications   

20% 

CO6 Implement the image processing techniques for various 
real-time applications such as industry, medicine and 
remote sensing 

10% 

 
 
CO Mapping with CDIO Curriculum Framework  

CO 
# 

TCE 
Proficienc
y Scale 

Learning Domain Level CDIO Curricular Components  
(X.Y.Z) Cognitive Affective Psychomo

tor 
CO1 TPS2 Understan

d 
Respond Guided 

Response 
1.2, 4.3.2 

CO2 TPS3  Apply Value Mechanis
m 

1.2, 2.2, 2.3.1, 2.3.2, 3.1.4, 
3.1.5 

CO3 TPS3  Apply Value Mechanis
m 

1.2, 2.3.1, 2.3.2, 2.3.3, 4.4.1, 
4.5.3, 4.5.5 

CO4 TPS3  Apply Value Mechanis
m 

1.2, 2.2, 2.3.1, 2.3.2, 3.1.4, 
3.1.5 

CO5 TPS3  Apply Value Mechanis
m 

1.2, 2.2, 2.3.1, 2.3.2, 3.1.4, 
3.1.5 

CO6 TPS3  Apply Value Mechanis
m 

1.2, 4.3.4, 4.5.3, 4.5.6, 4.6.1 

 
Mapping with Programme Outcomes and Programme Specific Outcomes 
Cos PO

1 
PO
2 

PO
3 

PO
4 

PO
5 

PO
6 

PO
7 

PO
8 

PO
9 

PO
10 

PO
11 

PO
12 

PSO
1 

PSO
2 

PSO
3 

CO1 M L           L   
CO2 S M L   L L L  L  L M L L 
CO3 S M L   L L L  L  L M L L 

CO4 S M L   L L L  L  L M L L 

Category L T P Cred
it 

Terminal 
Exam 
Type 

PEES 3 1 0 4 Theory 
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CO5 S M L   L L L  L  L M L L 

CO6 S M L L  L L L  L  L M L L 
S- Strong; M-Medium; L-Low 
Assessment Pattern: Cognitive Domain 

Cognitive 
levels 

Continuous 
Assessment 

Tests 
Assignments Terminal 

examination 
1 2 1 2 

Remember 20 20   20 

Understand 30 30 30  30 

Apply 50 50 70 100 50 
Analyse      

Evaluate      

Create      
Assessment Pattern: Psychomotor 
 
 Psychomotor Skill 

 
Miniproject /Assignment/Practical Component 

Perception  
Set  
Guided Response 30 
Mechanism 70 
Complex Overt Responses  
Adaptation  
Origination  

 
Guidelines for the Mini-Project: Group formation: Students are split into project  groups with 
around 3 members in each group. A team can execute the project using appropriate Image 
processing technique 
At the end of the semester, the team members have to present their project, submit their report and 
share their lessons learnt/best practices with other teams. Some of the activities may include: (but 
not limited to)  

 Application identification and data set collection  
 Perform feature selection and other image processing techniques such as filtering, 

segmentation and color processing  
 Reporting the results and performance analysis for the chosen techniques  
 Documentation  

Some of the Mini-project titles may include: (but not limited to)  Face recognition  
Number plate recognition  Posture recognition  Precision Agriculture  Disease Identification  
Wound detection  Cancer detection 
 
Sample Questions for Course Outcome Assessment**  
Course Outcome 1(CO1): 
1.What is Quantization? 
2.What is meant by image formation, and how do different registration techniques affect it? 
3.Explain the difference between geometric and photometric models used in image registration. 
Discuss their strengths and weaknesses. 
Course Outcome 2(CO2): 
1.Write detailed note on Sharpening Spatial Filters 
2.Describe the benefits of Histogram in Image processing. 
Course Outcome 3(CO3): 
1.Explain the role of image transformation functions in filtering operations. Give examples of spatial 
filtering techniques. 
2.What are the different edge detection techniques used in image segmentation, and how do they 
link and detect edges? 
Course Outcome 4 (CO4): 
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1.Define colour models used in image processing. What are the differences between RGB, CMY, HSI, 
YCbCr, and Lab models? 
2.Differentiate false colour and pseudo colour 
Course Outcome 5 (CO5): 
1. Describe the different textural features used in image processing. How are they used for feature 
extraction? Give examples of their applications. 
2.What is meant by skeletonization? 
Course Outcome 6(CO6): 
1. Explain in detail the image processing techniques used for various real-time applications such as 

industry, remote sensing and medicine. 
2. Illustrate the various image processing techniques. 
 
 Concept Map   

 
 
 

Syllabus 
Introduction Basics of image formation and registration techniques  Image processing 
systems and its applications. Basic image file formats. Image formation- Image Registration-
Geometric and photometric models; Digitization - sampling, quantization; Image definition and its 
representation, neighbourhood metrics.  
Image transformation functions and filtering operations Intensity transformations and spatial 
filtering: Enhancement, contrast stretching, histogram specification, local contrast enhancement; 
Smoothing, linear and order statistic filtering, sharpening, spatial convolution, Gaussian smoothing, 
DoG, LoG.  
Image segmentation and morphological operations Segmentation: Pixel classification; Grey 
level thresholding, global/local thresholding; Optimum thresholding - Bayes analysis, Otsu method; 
Derivative based edge detection operators, edge detection/linking, Canny edge detector; Region 
growing, split/merge techniques, line detection, Hough transform. Morphological Filtering Basics: 
Dilation and Erosion Operators, Top Hat Filters.  
Colour image processing: Fundamentals of different colour models - RGB, CMY, HSI, YCbCr, Lab; 
False colour; Pseudo colour; Enhancement; Segmentation.  
Image/Object features extraction: Textural features - gray level co-occurrence matrix; 
Moments; Connected component analysis; Convex hull; Distance transform, medial axis transform, 
skeletonization/thinning, shape properties. 
Learning Resources 
Text Books: 

1.  
Reference Books: 

1. ssing -  
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2. 
Wiley-IEEE Press, 2010 

3.  
 
Course Contents and Lecture Schedule 
Module 
No. 

Topic No. of Hours Course 
Outcome 

1 
Introduction - Basics of image formation and 
registration techniques 

 

CO1 

1.1 
Image processing systems and its applications-Basic  
image file formats. 

1 

1.2 
Image formation- Image Registration-Geometric and 
photometric models 

2 

1.3 Digitization - sampling, quantization 2 

1.4 
Image definition and its representation-neighbourhood 
metrics 

1 

2 
Image transformation functions and filtering 
operations 

 

CO2 

2.1 Intensity transformations and spatial filtering 2 

2.2 
Enhancement-contrast stretching-histogram 
specification-local contrast enhancement 

2 

2.3 Smoothing, linear and order statistic filtering  1 
2.4 Sharpening-spatial convolution-Gaussian smoothing 2 
2.5 DoG-LoG 1 

3 
Image segmentation and morphological 
operations 

 

CO3 

3.1 
Segmentation-Pixel classification-Grey level 
thresholding-global/local thresholding 

3 

3.2 
Optimum thresholding - Bayes analysis, Otsu method-
Derivative based edge detection operators- edge 
detection/linking-Canny edge detector 

4 

3.3 
Region growing-split/merge techniques-line detection-
Hough transform 

3 

3.4 
Morphological Filtering Basics-Dilation and Erosion 
Operators-Top Hat Filters. 

2 

4 Colour image processing  

CO4 
4.1 

Fundamentals of different colour models - RGB, CMY, 
HSI, YCbCr, Lab 

3 

4.2 False colour-Pseudo colour 3 
4.3 Enhancement- Segmentation. 3 
5 Image/Object features extraction  

CO5 
5.1 

Textural features - gray level co-occurrence matrix-
Moments  

3 

5.2 
Connected component analysis-Convex hull-Distance 
transform- medial axis transform 

3 

5.3 Skeletonization/thinning- shape properties 3 

6. 
Applying image processing techniques for an 
application 

5 CO6 

 Total No of Hours 48  
Course Designer: 

1. Dr.P.Chitra pccse@tce.edu 
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Preamble  
This course will help the students to understand the need of data visualization and guide them to 
represent an abstract view of data. To learn the various tools that provides an easy way to understand 
the trends, outliers and patterns in the data. To analyse a massive volume of data, the data 
visualization techniques are considered as an essential tool. 
Prerequisite 
NIL 
Course Outcomes  
On the successful completion of the course students will be able to 

CO 
Number 

Course Outcome Statement Weightage*** 
in % 

CO1 Explain the foundations and characteristics of data 
representation 

15 

CO2 Illustrate the basic concepts of data visualization and the levels 
of validation 

20 

CO3 Explore the data for analysing the knowledge through 2D data 
visualization  

15 

CO4 Develop a 3D visualization by interpreting the given data 15 
CO5 Analyse the given data using various visualization tools such as 

rank analysis, Trend Analysis, etc. 
20 

CO6 Interpret various forms of data such as tables, spatial data, 
geometric data, etc.  

15 

***  
 
CO Mapping with CDIO Curriculum Framework  
 

CO 
# 

TCE 
Proficiency 

Scale 

Learning Domain Level CDIO Curricular Components  
(X.Y.Z) Cognitive Affective Psychomotor 

CO1 TPS2 Understand Respond  1.2,2.1.5,2.2.3,2.5.1,3.2.3, 
4.5.3 

CO2 TPS2 Understand Respond  1.2,2.1.5,2.2.3,2.5.1,3.2.3, 
4.5.3 

CO3 TPS3 Apply Value  1.2,2.1.5,2.2.3,2.5.1,3.2.3, 
4.5.3 

CO4 TPS3 Apply Value  1.2,2.1.5,2.2.3,2.5.1,3.2.3, 
4.5.3 

CO5 TPS3 Apply Value  1.2,2.1.5,2.2.3,2.5.1,3.2.3, 
4.5.3 

CO6 TPS3 Apply Value  1.2,2.1.5,2.2.3,2.5.1,3.2.3, 
4.5.3 

 
Mapping with Programme Outcomes and Programme Specific Outcomes 
 
Cos PO

1 
PO
2 

PO
3 

PO
4 

PO
5 

PO
6 

PO
7 

PO
8 

PO
9 

PO1
0 

PO1
1 

PO1
2 

PSO
1 

PSO
2 

PSO
3 

CO
1 

M L L L  L  L   L 
L L L L 

CO
2 

M L L L  L  L   L 
L L L L 

CO
3 

S M L L  L  L   L 
L M L L 

Category L T P Credit Terminal 
Exam 
Type 

PEES 3 0 0 3 Theory 

21CBRC0 DATA VISUALIZATION 
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CO
4 

S M L L  L  L   L 
L M L L 

CO
5 

S M L L  L  L   L 
L M L L 

CO
6 

S M L L  L  L   L 
L M L L 

S- Strong; M-Medium; L-Low 
 
 
Assessment Pattern: Cognitive Domain 
 

Cognitive  
Levels 

Continuous Assessment 
Test 

Assignment Terminal 
Examination 

I II I II 

Remember 20 20   20 
Understand 40 20 50  20 

Apply 40 60 50 100 60 
Analyse      
Evaluate      
Create      

 
Assessment Pattern: Psychomotor 
 
 
 Psychomotor Skill 

 
Miniproject /Practical Component/Observation 

Perception  
Set  
Guided Response  
Mechanism  
Complex Overt Responses  
Adaptation  
Origination  

 
Sample Questions for Course Outcome Assessment** 
 
Course Outcome 1(CO1): 

1. Write a Python program to display grid and draw line charts of the closing value of Alphabet  
Inc.between October 3, 2016 to October 7, 2016. Customized the grid lines with linestyle -, 
width .5.and color blue. 

2. Define data visualization. Illustrate how data visualization is better than the traditional text 
based data methods. 

3. Which types of features can can the human eye easily pick out of a time series plot? 
Course Outcome 2(CO2): 

1. Explain visualization purpose and factors influencing a visual perception? 
2. How does edges, contrast and colors affect Visual Perception? 
3. Explain the following: i. Matplotlib  ii. Seaborn   iii. Plotly   iv. ggplot  

Course Outcome 3(CO3): 
1. Write and explain in detail a python program for the following data x = [1,2,3,4,5,6]y 

=[2,4,1,5,2,6] .Customize the line with green coloured dashed line ,blue marker with size 12.  
2. Write a Python program to display a horizontal bar chart of the popularity of 

programmingLanguages.Sample data:Programming languages: Java, Python, PHP, 
JavaScript, C#, C++Popularity: 22.2, 17.6, 8.8, 8, 7.7, 6.7 

3. Explain plotting a sine wave using Matplotlib 
Course Outcome 4(CO4): 

1. How gridlines can be used in Matplotlib. Explain it with the function and different options 
available 
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2. This question is an extension to visualizing more than 3 variables. Investigate on your own 

scatterplot matrix with the scatterplotMatrix function. List some bullet -points that interpret  
the plot. 

3. Create a chart that shows the variability in website traffic for each day of the week.  
Course Outcome 5(CO5): 

1. Construct a correlation matrix using the core function of the data frame? 
2. How can we visualize more than three dimensions of data in a single chart? 
3. The data shown here are the number of visits to a university website for a particular statistics 

course. There are 90 students in the class. 

 

a. What are the names (type) of the 2 plots shown? 

b. List any 2 interesting features in these data. 
Course Outcome 6(CO6): 

1. Construct a visualization graph to capture the track of a cab using GPS track logger. 
2. With an example demonstrate different line style in a single graph. 
3. Compare the defect types (number of defects) for different product grades (categories) given 

in the table. Which defects cost us the most money? 

 

 
Concept Map 

 

 
Syllabus 
 
From Data to Visualization - Mapping Data onto Aesthetics, Coordinate System and Axes 
Applications, Color Scales, Directory of Visualization  Amounts, Distribution, Proportions, x-y 
relationships, Geospatial Data, Uncertainity. 
 
Foundation of data visualization  Need of visualization  understand the context, exploratory vs 
explanatory analysis, Difficulty in Validation. Data Abstraction: Dataset types, Attribute types, 
Semantics. Task Abstraction: Analyze, Produce, Search, Query. Four levels of validation: Validation 
approaches, Validation examples, Marks and Channel. 
 
Visualization Techniques- simple text, tables, heat map, graphs - points, lines, slopes, bars, area, 
other specific graph types  pie, donut, Interactive Visualizations and Animations - Dynamic charts - 
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Dynamic maps - Animation types - 2D, 3D, Motion Animation - Animation Principles - Altair Package 
- Statistical Visualizations  Data Stories. 
 
Data Visualization Tools: Rank Analysis Tools- Trend Analysis Tools- Multivariate Analysis Tools- 
Distribution Analysis Tools- Correlation Analysis Tools- Geographical Analysis Tools. 
 
Visualize Tables and Spatial Data: Categorical regions - Spatial axis orientation - Spatial layout 
density. Arrange spatial data: Geometry - Scalar fields - Vector fields - Tensor fields.  
 
Assessment for Assignment: 
Students can for a team of 2 and perform visualization for various real time data analytics case 
studies using visualization tools such as Tableau, Zoho Analytics/Reports, Visual.ly, IBM Watson etc. 
 
Learning Resources 
 
Text Books: 

1.  Primer on Making Informative and 
 

2. 
2015. 

 
Reference Books: 

1.  Scrape, Clean, Explore & Transform 
 

2.  
3. Chakrabarti 

Kaufman Publishers, 2003.  
 
Course Contents and Lecture Schedule 
 

Module 
No. 

Topic 
No. 
of 

Hours 

Course 
Outcome 

1 From Data to Visualization    
1.1 Mapping Data onto Aesthetics, Coordinate System and 

Axes Applications, Color Scales, 
2 CO1 

1.2 Directory of Visualization  Amounts, Distribution, 
Proportions, 

2 CO1 

1.3 x-y relationships, Geospatial Data, Uncertainity. 1 CO1 
2 Foundation of data visualization    
2.1 Need of visualization  understand the context, 

exploratory vs explanatory analysis, Difficulty in 
Validation.  

2 CO2 

2.2 Data Abstraction: Dataset types, Attribute types, 
Semantics.  

2 CO2 

2.3 Task Abstraction: Analyze, Produce, Search, Query.  2 CO2 
2.4 Four levels of validation: Validation approaches, Validation 

examples, Marks and Channel. 
1 CO2 

3 Visualization Techniques   
3.1 Simple text, tables, heat map, graphs  2 CO3 
3.2 Points, lines, slopes, bars, area, other specific graph types  2 CO3 
3.3 Pie, donut, Interactive Visualizations  2 CO3 
4 Animations    
4.1 Dynamic charts - Dynamic maps  2 CO4 
4.2 Animation types - 2D, 3D, Motion Animation - Animat ion 

Principles  
2 CO4 

4.3 Altair Package - Statistical Visualizations  Data Stories 2 CO4 
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5 Data Visualization Tools:    
5.1 Rank Analysis Tools- Trend Analysis Tools-  2 CO5 
5.2 Multivariate Analysis Tools 2 CO5 
5.3 Distribution Analysis Tools 1 CO5 
5.4 Correlation Analysis Tools 1 CO5 
5.5 Geographical Analysis Tools. 1 CO5 
6 Visualize Tables and Spatial Data:    
6.1 Categorical regions 1 CO6 
6.2 Spatial axis orientation - Spatial layout density 1 CO6 
6.3 Arrange spatial data: Geometry  1 CO6 
6.4 Scalar fields - Vector fields - Tensor fields 2 CO6 
 TOTAL 36  

 
Course Designer: 
 

1. Dr. A. Malini   amcse@tce.edu 
2. Mrs. J. Felicia Lilian  jflcse@tce.edu 
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Preamble  

This course emphasis on students to create the role of logistics in a market -oriented society and 
examine the major functions of logistics, and also students will improve the employability and 
open up career paths such as inventory planning, distribution plans, warehouse management. 
Prerequisite  
NIL 
Course Outcomes  
On the successful completion of the course students will be able to 
  

CO 
Number 

Course Outcome Statement 
Weightag

e in% 

CO1 
Understand the fundamental concepts of logistics and its 
management 

10 

CO2 
Apply the various principles & concepts of logistics management 
to help and manage supply chain operations. 15 

CO3 
Apply the logistics KPI metrics & strategies against industry 
benchmark. 20 

CO4 
Apply collaborative planning, forecasting, and replenishment for 
supply chain integration. 20 

CO5 
Apply the global logistics strategies for improving the 
performance of a company. 15 

CO6 
Apply the sustainable logistic principles for environmental 
sustainability, procurement and supplier management. 20 

 
CO Mapping with CDIO Curriculum Framework  

CO
# 

TCE 
Proficiency 
Scale 

Learning Domain Level CDIO
 Curricula
r Components 
(X.Y.Z) 

Cognitive Affective Psychomotor 

CO1 TPS2 Understand Respond Guided 
Response 

1.2, 4.3.2 

CO2 TPS3 Apply Value Mechanism 1.2,2.1.2,3.2.3,4.5.3 
CO3 TPS3 Apply Value Mechanism 1.2,2.1.2,3.2.3,4.3.2 
CO4 TPS3 Apply Value Mechanism 1.2,2.1.2,3.2.3,4.5.3 
CO5 TPS3 Apply Value Mechanism 1.2,2.1.2,3.2.3,4.5.3 
CO6 TPS3 Apply Value Mechanism 1.2,2.1.2,3.2.3,4.5.3 

Mapping with Programme Outcomes and Programme Specific Outcomes  
Cos PO1 PO2 PO3 PO4 PO5 PO6 PO

7 
PO

8 
PO9 PO 

10 
PO 
11 

PO 
12 

PSO1 PSO
2 

PSO
3 

CO1 M L           L   
CO2 S M L   L L L  L  L M L L 

CO3 S M L   L L L  L  L M L L 

CO4 S M L   L L L  L  L M L L 

CO5 S M L   L L L  L  L M L L 

CO6 S M L L  L L L  L  L M L L 

S-Strong;M-Medium; L-Low 

Category L T P Credit Terminal 
Exam Type 

PEES 3 0 0 3 Theory 

 
21CBRD0     LOGISTICS MANAGEMENT 
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Assessment Pattern: Cognitive Domain  
Cognitive 
levels 

Continuous Assessment 
Tests 

Assignments Terminal 
examination 

1 2 1 2 

Remember 20 10   20 

Understand 20 30 30  20 

Apply 60 60 70 100 60 
Analyze      

Evaluate      

Create      

 
Assessment Pattern: Psychomotor  

 
Psychomotor Skill 

 
Mini project/Assignment/Practical Component 

Perception  
Set  
Guided Response 30 
Mechanism 70 
Complex Overt Responses  
Adaptation  
Origination  

 
Sample Questions for Course Outcome Assessment**  
Course Outcome 1(CO1): 

1. Define logistics. 
2. Describe about Current trends and challenges in logistics management. 
3. Explain the key objectives of logistic management. 

Course Outcome 2(CO2): 
1. The following are monthly costs incurred by Transport Company. Identify the 

basic costs of transportation. Rent of container Rs. 1,20,00,000, Rent of office Rs. 
27,500, Diesel cost Rs.80,000,Driversalary Rs. 15,000, Cleaner salary 5,000, 
Vehicle repairs Rs.45,000, LoadingandunloadingcostsRs.25,000 

2. Indian Oil Company wish supply LP gas to its customers for cooking purpose at 
cheaper rate by minimizing its transport costs? What is best  means of transport? 

3. Examine the need for inventory management. 
4. Illustrate the concept of warehouse and examine its functions. 

Course Outcome 3(CO3): 
1. Illustrate how to achieve integration in logistics. 
2. Develop are sources and logistics required in setting up a therapeutic drug 

monitoring services? 
3. Illustrate the various strategies involved in logistics management. 

Course Outcome 4(CO4): 
1. Draw a graph illustrating the bullwhip effect and discuss its impact on the 

measures of supply chain performance. 
2. Construct a unified view of Vendor-managed inventory (VMI) in automobile industries. 
3. Illustrate the role of logistics in supply chain strategies 

Course Outcome 5(CO5): 
1. Illustrate with an example for Inco terms  and international shipping terms 
2. Explain in detail about trading. 
3. Demonstrate the role of global logistics in SCM. 

Course Outcome 6(CO6): 
1. Expose the massive importance of Green Logistics and its major drivers. 
2. Explain the feasible methods to achieve Supply chain Sustainability? 
3. Elaborate the different stages in EIA. 
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Concept 
Map
  

 
Syllabus  
Introduction to Logistics and Logistics Management 
Definition and scope of logistics - Key objectives of logistics management - Evolution 
of logistics management- Current trends and challenges in logistics management
Transportation, Inventory, Warehousing, and Distribution Management 
Transportation Management: Modes of transportation (land, sea, air)-
Carrierselectionandnegotiation-Routingandscheduling-
Transportationcostmanagement 
Inventory Management: Types of inventories - Inventory costs and trade-offs - 
Inventory control policies (e.g., EOQ, safety stock, JIT)-Inventory performance 
metrics
Warehousing and Distribution: Types of warehouses and distribution centers - Design 
and layout of warehouses-Warehouse operations (e.g., receiving, put away, picking, 
packing)-Warehouse performance metrics 
Logistics Performance, Strategy 
Logistics Performance Measurement: Key performance indicators (KPIs) in logistics  
Balanced score card approach to logistics performance measurement- Benchmarking 
and continuous improvement- Linking logistics performance to overall business 
performance 
Logistics Strategy: Strategic role of logistics  Definition-role of logistics managers in 
strategic decisions-Strategy options, Lean Strategy, Agile Strategies & Other 
strategies-Designing & implementing a logistical strategy
Logistics Integration 
Supply Chain Integration: Role of logistics in supply chain management - Collaborative 
planning, forecasting, and replenishment (CPFR) -Vendor-managed inventory (VMI)-
Electronic data interchange (EDI) and other supply chain technologies 
Global Logistics and Trade 
International trade regulations and compliance-Inco terms and international shipping 
terms - Customs clearance and documentation - Global logistics strategies and 
challenges, Emerging Topics in Logistics Management - E-commerce logistics - Omni-
channel logistics Artificial intelligence and automation in logistics 
Sustainable Logistics 
Sustainability in Logistics - Overview of sustainable logistics - Importance of 
sustainable logistics Key sustainability challenges in logistics-Environmental 
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Sustainability in Logistics-Greenhouse gas emissions and carbon footprint of logistics 
operations-Sustainable transportation modes (e.g., electric vehicles, bicycles)-
Sustainable packaging and materials handling - Labor rights and ethical considerations 
in logistics operations - Workforce diversity and inclusion-Health and safety in logistics 
operations Sustainable procurement and supplier management-Sustainable logistics 
network design and optimization - Return on investment (ROI) of sustainable logistics 
initiatives. 
Learning Resources  

1. s t edition oxford 
university press, 2016. 

2. Ram st edition oxford university press, 
2018. 
3. rd edition, 

Pearson Education, 2016. 
 
Course Contents and Lecture Schedule  

Module 
No. Topic

No.of
Hours 

Course 
Outcome 

1 Introduction to Logistics and Logistics Management   
1.1 Definition and scope of logistics 1 CO1 
1.2 Key objectives of logistics management 1 CO1 
1.3 Evolution of logistics management 1 CO1 
1.4 Current trends and challenges in logistics management 1 CO1 

 Transportation, Inventory, Warehousing, and
 Distribution 
Management 

  

2.1 
Transportation Management: Modes of transportation (land, 
sea, 
air) 

1 CO2 

2.2 
Carrier selection and negotiation  -  Routing and  scheduling  - 
Transportation cost management 

1 CO2 

2.3 Inventory Management: Types of inventories 
1 CO2 

2.4 Inventory costs and trade-offs 

2.5 
Inventory control policies (e.g., EOQ, safety stock, JIT)-
Inventory 
Performance metrics

1 CO2 

2.6 
Warehousing and Distribution: Types of warehouses
 and distribution centers 

1 CO2 

2.7 Design and layout of warehouses 1 CO2 

2.8 
Warehouse operations 
(e.g.,receiving,putaway,picking,packing)- 
Warehouse performance metrics 

1 CO2 

 Logistics Performance, Strategy, and Integration   

3.3 
Logistics Performance Measurement: Key performance 
indicators(KPIs) in logistics 1 CO3 

3.2 Balanced scorecard approach to logistics performance 
measurement 

 
1 

CO3 
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3.3 Benchmarking and continuous improvement CO3 

3.4 Linking logistics performance to overall business performance 1 CO3 

3.5 
Logistics Strategy: Strategic role of logistics Definition-role of 
logistics managers in strategic decisions 

1 CO3 

3.6 Strategy options, Lean Strategy, Agile Strategies &Other 
strategies 

1 CO3 

3.7 Designing &implementing a logistical strategy 1 CO3 
 Supply Chain Integration   

4.1 Role of logistics in supply chain management 1 CO4 
4.2 Collaborative planning, forecasting, and replenishment(CPFR) 1 CO4 
4.3 Vendor-managed inventory(VMI) 1 CO4 

4.4 
Electronic data interchange (EDI) and other supply chain 
Technologies 2 CO4 

 Global Logistics and Trade   
5.1 International trade regulations and compliance 1 CO5 
5.2 Inco terms and international shipping terms 1 CO5 
5.3 Customs clearance and documentation 1 CO5 
5.4 Global logistics strategies and challenges 1 CO5 
5.5 Emerging Topics in Logistics Management-E-commerce 

logistics 1 CO5 

5.6 Omni-channel logistics 
5.7 Artificial intelligence and automation in logistics 1 CO5 

 Sustainable Logistics   
6.1 Sustainability in Logistics-Overview of sustainable logistics 1 CO6 

6.2 
Importance of sustainable logistics Key sustainability 
challenges in logistics

1 CO6 

6.3 
Environmental Sustainability in Logistics-Green house gas 
emissions 
and carbon foot print of logistics operations 

1 CO6 

6.4 
Sustainable transportation modes(e.g., electric vehicles, 
bicycles)- 
Sustainable packaging and materials handling 

1 CO6 

6.5 Labor rights and ethical considerations in logistics operations 1 CO6 

6.6 
Workforce diversity and inclusion-Health and safety in logistics 
Operations 1 CO6 

6.7 
Sustainable  procurement and supplier management-
Sustainable logistics network design and optimization 

1 CO6 

6.8 Return on investment (ROI)of sustainable logistics initiatives. 1 CO6 
 Total 36  

 

1. Dr.P.Chitra pccse@tce.edu 

2. Mr.V.Janakiraman vjncse@tce.edu 
 
 
 
 
 
 

Course Designer: 
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Preamble  
 
Students will learn key quantitative techniques essential for analysing and improving business 
operations. Learn to apply important quantitative methods developed in the fields of data 
mining and business intelligence that are commonly used to solve business related problems. 
At the end of this course, students will better understand the need and appropriate place for 
data mining, the major techniques used in data mining, and the important pitfalls to avoid. 
 
Prerequisite   
NIL 
Course Outcomes   
On the successful completion of the course students will be able to 

CO
Number 

Course Outcome Statement Weightage** 
in %

CO1 Understand the principles of data mining, data pre-
processing and data visualization techniques. 

15 

CO2 Identify an appropriate data mining technique for a given 
problem. 

20 

CO3 Apply various classification and clustering techniques using 
WEKA tool. 

25 

CO4 Apply common methods used in business intelligence by 

dashboards, reports and CRM concepts and solutions. 

15 

CO5 Implementation of a BI system by planning the resources 
and choosing the right size, shape, cost of architecture. 

15 

CO6 Solve practical problems using BI and provide needed 
decision support. 

10 

 
 
CO Mapping with CDIO Curriculum Framework   

CO 
# 

TCE 
Proficiency 

Scale 

Learning Domain Level CDIO Curricular 
Components  

(X.Y.Z) 
Cognitive Affective Psychomotor 

      
CO1 TPS2 Understand Respond  1.2,1.3,2.2,2.3,2.5.4,4.

2 
CO2 TPS3 Apply Value  1.2,2.1,2.2,4.1,4.2 
CO3 TPS3 Apply Value  1.2, 2.1.2,4.4,4.5,4.6 
CO4 TPS3 Apply Value  1.2,2.3,4.2,4.3,4.4,4.5,

4.6 
CO5 TPS3 Apply Value  1.2,2.1,2.3,4.5
CO6 TPS3 Apply Value  1.2,2.1,2.5,3.1.5,4.3,4.

5,4.6 
      

 
 

Category L T P Credit Terminal 
Exam 
Type 

PEES 3 0 0 3 Theory 

21CBQA0 DATA MINING FOR 
BUSINESS INTELLIGENCE 
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Mapping with Programme Outcomes and Programme Specific Outcomes  

Cos PO
1 

PO
2 

PO
3 

PO
4 

PO
5 

PO
6 

PO
7 

PO
8 

PO
9 

PO
10

PO
11 

PO
12 

PSO
1 

PSO
2 

PSO
3 

CO1 M L L L    L   M M  L 
CO2 S M M L    L   M S  L 
CO3 S M S  M   L   M S L L 
CO4 S S M  M   L   M M L L 
CO5 S S M     L   M M  L 
CO6 S S M  M   L   M M L L 

S- Strong; M-Medium; L-Low 
Assessment Pattern: Cognitive Domain 

 
Cognitive  

Levels 

Continuous 
Assessment Tests 

Assignment  
Terminal 

Examination 1 2 1 2 
Remember 30 30  20 
Understand 30 30 50 50 30 

Apply 40 40 50 50 50 
Analyse     
Evaluate     
Create     

 
Sample Questions for Course Outcome Assessment**   
** (2 to 3 at the cognitive level of course outcome) 
 
Course Outcome 1(CO1): 

1. Define each of the following data mining functionalities: characterization, 
discrimination, association and correlation analysis, classification, regression, 
clustering, and outlier analysis. Give examples of each data mining functionality, using 
a real-life database that you are familiar with. 

2. Present an example where data mining is crucial to the success of a business. What 
data mining functionalities does this business need (e.g., think of the kinds of patterns 
that could be mined)? Can such patterns be generated alternatively by data query 
processing or simple statistical analysis? 

3. Suppose that the data for analysis includes the attribute age. The age values for the 
data tuples are (in increasing order) 13, 15, 16, 16, 19, 20, 20, 21, 22, 22, 25, 25, 
25, 25, 30, 33, 33, 35, 35, 35, 35, 36, 40, 45, 46, 52, 70.  

a. What is the mean of the data? What is the median?  
b. 

trimodal, etc.).  
c. What is the midrange of the data?  
d. Can you find (roughly) the first quartile (Q1) and the third quartile (Q3) of the 

data?  
e. Give the five-number summary of the data.  
f. Show a boxplot of the data.  
g. How is a quantile quantile plot different from a quantile plot? 

Course Outcome 2(CO2): 
1. Explain the process of mining the World Wide Web. 
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2. Quantitative association rules may disclose exceptional behaviours within a data set, 

rule  
Sex = female  mean wage = $7.90/hr (overall mean wage = $9.02/hr),
Which suggests an exceptional pattern? The rule states that the average wage for 
females is only $7.90 per hour, which is a significantly lower wage than the overall 
average of $9.02 per hour. Discuss how such quantitative rules can be discovered 
systematically and efficiently in large data sets with quantitative attributes.

3. You are given the transaction data shown in the Table below from a fast food 
restaurant. There are 9 distinct transactions (order: 1  order: 9) and each transaction 
involves between 2 and 4 meal items. There are a total of 5 meal items that are 
involved in the transactions. For simplicity we assign the meal items short names (M1 
 M5) rather than the full descriptive names (e.g., Big Mac) 
Metal Item List of item IDs Metal Item List of item IDs 
Order 1 M1, M2. M5 Order 6 M2, M3 
Order 2 M2. M4 Order 7 M1, M3 
Order 3 M2, M3 Order 8 M1, M2. M3, M5 
Order 4 M1, M2, M4 Order 9 M1, M2, M3 
Order 5 M1, M3  

 
For all of the parts below the minimum support is 2/9 (.222) and the minimum 
confidence is 7/9 (.777). Note that you only need to achieve this level, not exceed it. 
Show your work for full credit (this mainly applies to part a).  

a. Apply the Apriori algorithm to the dataset of transactions and identify all 
frequent k itemset. Show all of your work. You must show candidates but can 
cross them off to show the ones that pass the minimum support threshold.  

b. Find all strong association rules of the form: X ^ Y ̂  Z and note their confidence 
values. 

Course Outcome 3(CO3): 
1. Discuss the key issues of Hierarchical clustering methods. 
2. Design an efficient method that performs effective naive Bayesian classification over 

an infinite data stream (i.e., you can scan the data stream only once). If we wanted 
to discover the evolution of such classification schemes (e.g., comparing the 
classification scheme at this moment with earlier schemes such as one from a week 
ago), what modified design would you suggest? 

3. For the following medical diagnosis data, create a decision tree  
Sore 
throat 

Fever Swollen 
glands 

Congestion Headache Diagnosis 

Yes Yes Yes Yes Yes Strep 
throat

No No No Yes Yes Allergy 

Yes Yes No Yes No Cold 

Yes No Yes No No Strep 
throat

No Yes No Yes No Cold 

No No No Yes No Allergy 

No No Yes No No Strep 
throat

Yes No No Yes Yes Allergy 

No Yes No Yes Yes Cold 



B.Tech.(CSBS)  Degree Programme 2021 - 2022 

 
 

Passed in Board of Studies Meeting on 26.04.2023                                Approved in 65thAcademic Council Meeting on 27.05.2023 

 

Yes Yes  No Yes Yes Cold  

Course Outcome 4 (CO4):
1. Create a visual to show the weather pattern in your city. Could you show together 

temperature, humidity, wind, and rain/snow over a period of time. 
2. -  
3. Assuming that data mining techniques are to be used in the following cases, identify 

whether the task required is supervised or unsupervised learning.  
i)  Deciding whether to issue a loan to an applicant based on demographic and 

financial data (with reference to a database of similar data on prior customers).  
ii)  In an online bookstore, making recommendations to customers concerning 

additional items to buy based on the buying patterns in prior transactions.  
iii)  Identifying a network data packet as dangerous (virus, hacker attack) based on 

comparison to other packets whose threat status is known.  
Course Outcome 5 (CO5):

1. How Optimization models are used for calls and product presentations planning? 
2. Scenario: You are a new analyst for Acell, a company selling laptops. You have been 

provided with data about products and sales. Your task is to help the company to plan 

2009. Using an interactive visualization tool, answer the following questions.  
Price Questions  

a. At what prices are the laptops actually selling?  
b. Does price change with time? (Hint: Make sure that the date column is 

recognized as such. The software should then enable different temporal 
aggregation choices, e.g., plotting the data by weekly or monthly aggregates, 
or even by day of week.) 

c. Are prices consistent across retail outlets?  
d. How does price change with configuration? 

Course Outcome 6(CO6): 
1. How does big data impact the business models? 
2. Here are a few comments from customer service calls received by Liberty. 

a. I loved the design of the shirt. The size fitted me very well. However, the fabric 
seemed flimsy. I am calling to see if you can replace the shirt with a different 
one. Or please refund my money.  

b. I was running late from work, and I stopped by to pick up some groceries. I did 
not like the way the manager closed the store while I was still shopping.  

c. I stopped by to pick up flowers. The checkout line was very long. The manager 
was polite but did not open new cashiers. I got late for my appointment.  

d. The manager promised that the product will be there, but when I went there 
the product was not there. The visit was a waste. The manager should have 
compensated me for my trouble.  

e. When there was a problem with my catering order, the store manager prompt ly 
contacted me and quickly got the kinks out to send me replacement food 
immediately. They are very courteous.  
Create a TDM with not more than six key terms. [Hint: Treat each comment as 
a document.] 

Concept Map   
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Syllabus 
Data Mining Systems 
Introduction to Data Mining Systems  Knowledge Discovery Process  Data Mining 
Techniques  Issues  applications- Data Objects and attribute types, Statistical description 
of data, Data Pre-processing  Cleaning, Integration, Reduction, Transformation and 
discretization, Data Visualization, Data similarity and dissimilarity measures.  
 
Frequent Pattern Analysis 
Mining Frequent Patterns, Associations and Correlations  Mining Methods- Pattern Evaluation 
Method  Pattern Mining in Multilevel, Multi-Dimensional Space  Constraint Based Frequent 
Pattern Mining, Classification using Frequent Patterns 
 
Classification and Clustering 
Decision Tree Induction - Bayesian Classification  Rule Based Classification  Classification 
by Back Propagation  Support Vector Machines  Lazy Learners  Model Evaluation and 
Selection-Techniques to improve Classification Accuracy. Clustering Techniques  Cluster 
analysis-Partitioning Methods - Hierarchical Methods  Density Based Methods - Grid Based 
Methods  Evaluation of clustering  Clustering high dimensional data- Clustering with 
constraints, Outlier analysis-outlier detection methods- Weka tool. 
 
Business performance management -BI definitions and concepts- BI Framework- Basics 
of Data integration- Introduction to Business Metrics and KPI  Concept of dash board and 
balance score card. The Spectrum of Business Intelligence- CRM, ERP, and Business 
Intelligence- Customer Decisions- Enterprise and Departmental Business Intelligence-  
Strategic and Tactical Business Intelligence- Power and Usability in Business Intelligence.  
 
Business Intelligence Project Plan- Planning- Resources and Roles- Risk Management-  
Data Migration Issues- Human Factors- The Business Intelligence Technology Team- Choosing 
the Right Size, Shape, and Cost- Architecture Alternatives- User-Oriented Architecture.
 
Business Intelligence Applications: Data mining for business Applications like Balanced 
Scorecard, Fraud Detection, Clickstream Mining, Market Segmentation, retail industry , 
telecommunications industry, banking & finance and CRM etc. 
 



B.Tech.(CSBS)  Degree Programme 2021 - 2022 

 
 

Passed in Board of Studies Meeting on 26.04.2023                                Approved in 65thAcademic Council Meeting on 27.05.2023 

 

Learning Resources 
1. 

Third Edition, Elsevier Publisher, 2011. 
2. Galit Shmueli, Nitin R. Patel, and Peter C. Bruce, Data Mining for Business Intelligence, 

2nd Edition, Wiley, 2010. 
3. Carlo Vercellis, Business Intelligence: Data Mining and Optimization for Decision 

Making,Wiley India Publications,2009. 
4. 3. 

Course Contents and Lecture Schedule 
Module 

No. 
Topic No. of 

Hours 
Course 

Outcome 
1. Data Mining Systems   
1.1 Introduction to Data Mining Systems  Knowledge 

Discovery Process 
1 CO1 

1.2 Data Mining Techniques  Issues 1 CO1 
1.3 applications- Data Objects and attribute types, 

Statistical description of data 
1 CO1 

1.4 Data Pre-processing  Cleaning, Integration, 
Reduction, Transformation and discretization, 

1 CO1 

1.5 Data Visualization, Data similarity and dissimilar ity 
measures. 

1 CO1 

2 Frequent Pattern Analysis   
2.1 Mining Frequent Patterns, Associations and 

Correlations 
1 CO2 

2.2 Mining Methods- Pattern Evaluation Method 1 CO2 
2.3 Pattern Mining in Multilevel, Multi-Dimensional Space 2 CO2 
2.4 Constraint Based Frequent Pattern Mining 1 CO2 
2.5 Classification using Frequent Patterns 2 CO2 
3 Classification and Clustering   

3.1 Decision Tree Induction 1 CO3 
3.2 Bayesian Classification  Rule Based Classification 1 CO3 
3.3 Classification by Back Propagation  Support Vector 

Machines 
1 CO3 

3.4 Lazy Learners  Model Evaluation and Selection-
Techniques to improve Classification Accuracy. 

1 CO3 

3.5 Clustering Techniques  Cluster analysis-Partitioning 
Methods 

1 CO3 

3.6 Hierarchical Methods  Density Based Methods - Grid 
Based Methods 

1 CO3 

3.7 Evaluation of clustering  Clustering high dimensional 
data 

1 CO3 

3.8 Clustering with constraints, Outlier analysis-outlier 
detection methods- Weka tool. 

2 CO3 

4 Business performance management   
4.1 BI definitions and concepts- BI Framework- Basics of 

Data integration 
1 CO4 

4.2 Introduction to Business Metrics and KPI Concept of 
dash board and balance score card.  

1 CO4 

4.3 The Spectrum of Business Intelligence- CRM, ERP, 
and Business Intelligence- Customer Decisions 

2 CO4 

4.4 Enterprise and Departmental Business Intelligence 1 CO4 
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4.5 Strategic and Tactical Business Intelligence- Power and 
Usability in Business Intelligence. 

1 CO4 

5 Business Intelligence Project Plan   
5.1 Planning- Resources and Roles- Risk Management 1 CO5 
5.2 Data Migration Issues- Human Factors- The Business 

Intelligence Technology Team 
2 CO5 

5.3 Choosing the Right Size, Shape, and Cost- Architecture 
Alternatives- User-Oriented Architecture

2 CO5 

6 Business Intelligence Applications   
6.1 Balanced Scorecard, Fraud Detection, Clickstream 

Mining, Market Segmentation 
2 CO6 

6.2 Retail industry, telecommunications industry, banking 
& finance and CRM etc. 

2 CO6 

 TOTAL 36  
 
Course Designers: 

1. R. Subhashni   rsica@tce.edu  
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Preamble  
The Version Control with Git and GitHub course provides with a solid, hands-on foundation for 
understanding the Git version control system. Students will create a new Git project and 
configure it. They will also commit and review changes to code by using Git. Students will learn 
GitHub working and also add existing projects to GitHub. 
Prerequisite   
NIL 
Course Outcomes   
On the successful completion of the course students will be able to 

CO 
Number 

Course Outcome Statement Weightage*** 
in % 

CO1 To understand basics of Git and GitHub and its difference 
from any centralized version control systems. 

10 

CO2 Implement Git operations such as create, change, stage, 
commit and view. 

15 

CO3 Create new repositories and clone those repositories on 
GitHub. 

20 

CO4 Implement new branches, merge local branches and share 
to a server. 

15 

CO5 Develop own git repository to collaborate and share the 
work with others. 

25 

CO6 Implement advanced git techniques such as tagging 
release, Stashing changes, Cherry-picking commits. 

15 

 
CO Mapping with CDIO Curriculum Framework   

CO 
# 

TCE 
Proficiency 

Scale 

Learning Domain Level CDIO Curricular 
Components  

(X.Y.Z) 
Cognitive Affective Psychomotor 

      
CO1 TPS2 Understand Respond  1.2,2.1.1,2.1.3 
CO2 TPS3 Apply Value  1.2,2.1.1,2.4.6 
CO3 TPS3 Apply Value  1.2,2.1,1.1 
CO4 TPS3 Apply Value  1.2,2.1.1 
CO5 TPS3 Apply Value  1.2,2.1.1 
CO6 TPS3 Apply Value  1.2, 2.1.1, 2.1.4 
      

Mapping with Programme Outcomes and Programme Specific Outcomes  
Cos PO

1 
PO
2 

PO
3 

PO
4 

PO
5 

PO
6 

PO
7 

PO
8 

PO
9 

PO
10 

PO
11 

PO
12 

PSO
1 

PSO
2 

PSO
3 

CO1 S M L       M M    L 
CO2 M L L       L L     
CO3 S M L       M M    L 
CO4 S M L       S M    L 
CO5 S M L       S M    L 
CO6 S M L       S M    L 

S- Strong; M-Medium; L-Low 
 
 
 
 
 

Category L T P Credit 

PEES 1 0 0 1 
21CB1B0 VERSION CONTROL SYSTEM 

WITH GIT AND GITHUB 



B.Tech.(CSBS)  Degree Programme 2021 - 2022 

Passed in Board of Studies Meeting on 26.04.2023                                          Approved in 65thAcademic Council Meeting on 27.05.2023 

 

 
 
Assessment Pattern: Cognitive Domain 

 
Cognitive  

Levels 

 
CAT/ Terminal 
Examination 

Remember 20 
Understand 30 

Apply 50 
Analyse 0 
Evaluate 0 
Create 0 

Sample Questions for Course Outcome Assessment**  
** (2 to 3 at the cognitive level of course outcome) 
Course Outcome 1(CO1): 

1. What do you understand by the term 'Version Control System'? 
2. What is Git and list its features? 
3. List the steps for git installation. 
4. Create a repository and add a file to it. 

Course Outcome 2(CO2): 
1. Illustrate Git objects after second commit. 
2. How Do We Know a SHA1 Hash Is Unique? 
3. Write the usage of git commit statements using commit- all and give log messages.  
4. Configure GitHub repository locally and push it to server. 

Course Outcome 3(CO3): 
1. Illustrate fetching, pulling requests from remote repository. 
2. Explain techniques to resolve merge conflict and ways to skip it.  

Course Outcome 4 (CO4): 
1. How will you know in GIT if a branch has been already merged into master? 
2. Elaborate on branching strategies with suitable example. 
3. How to give an access to a specific person to repository? 

Course Outcome 5 (CO5): 
1. Differentiate git merge and git rebase. 
2. Elaborate on Git References and distinguish between direct and indirect commit statements.  

Course Outcome 6(CO6): 
1. Depict setting up git environment variables to determine its behaviour. 
2. Explain stashing and cleaning operations with example. 
3. Apply Commit through git SVN rebase. 

 
Concept Map   
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Syllabus                                                      
Introduction to version control and Git - Overview of version control and Git- Benefits of using 
Git- Git terminology and concepts 
Setting up Git and basic commands- Installing Git- Configuring Git- Basic Git commands: init, 
add, commit, status, log, diff, reset 
The Basics of GitHub- Definition- Create First Repository on GitHub- Pushing Local Repository to 
GitHub- Make First Commit on GitHub- Pulling from GitHub to Local Repository- Creating a pull 
request in github- Review and Approve pull request 
Branching and merging- Creating and managing branches- Merging branches- Resolving merge 
conflicts- Branching strategies- Branching on GitHub- Merge Conflicts on GitHub 
Collaborating with Git and GitHub- Cloning repositories- Pushing and pulling changes- Forking 
and contributing to open source projects- Code reviews with pull requests- Add a Collaborator to 
the Project- Working as a Collaborator- Protecting Branches  
Advanced Git techniques- Rewriting history with rebase and interactive rebase- Stashing 
changes- Cherry-picking commits- Tagging releases 
 
Learning Resources 

1. Prem Kumar Ponuthorai, Jon Loeliger, Version Control with Git, 3rd edition, O'Reilly Media, 
Inc, October,2022. 

2. Scott Chacon, Ben Straub, Pro Git book, 2nd edition, Apress publisher, 2014. 
3. Git basics- https://git-scm.com/ 

 
Course Contents and Lecture Schedule 

Module 
No. 

Topic No. of 
Hours 

Course 
Outcome 

1 Introduction to version control and Git    
1.1 Overview of version control and Git- Benefits of 

using Git- Git terminology and concepts 
1 CO1 

2 Setting up Git and basic commands   
2.1 Installing Git- Configuring Git 1 CO2 
2.2 Basic Git commands: init, add, commit, status, log, 

diff, reset 
1 CO2 

3 The Basics of GitHub   
3.1 Definition- Create First Repository on GitHub-  

Pushing Local Repository to GitHub 
1 CO3 

3.2 Make First Commit on GitHub- Pulling from GitHub 
to Local Repository 

1 CO3 

3.3 Creating a pull request in github- Review and 
Approve pull request 

1 CO3 

4 Branching and merging   
4.1 Creating and managing branches- Merging branches- 

Resolving merge conflicts 
1 CO4 

4.2 Branching strategies- Branching on GitHub- Merge 
Conflicts on GitHub 

1 CO4 

5 Collaborating with Git and GitHub    
5.1 Cloning repositories- Pushing and pulling changes 1 CO5 
5.2 Forking and contributing to open source projects- 

Code reviews with pull requests 
2 CO5 

5.3 Add a Collaborator to the Project- Working as a 
Collaborator- Protecting Branches 

1 CO5 

6 Advanced Git techniques   
6.1 Rewriting history with rebase and interactive rebase 1 CO6 
6.2 Stashing changes- Cherry-picking commits- Tagging 

releases 
1 CO6 

 TOTAL 14  
Course Designers:  

1. Ms. R.Subhashni   rsica@tce.edu  
2. Mr. Sasikumar, Lead Consultant, ThoughtWorks  
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 Preamble  The course explores the knowledge and skill about front-end and back-end 
servers. The students should able to develop web and hybrid mobile apps, as well as server-
side support, to build a multi-platform solution. 
Prerequisite  
NIL 
Course Outcomes  
On the successful completion of the course students will be able to 

CO 
Number 

Course Outcome Statement 
Weightage*
** in % 

CO1 
Create a framework to build interactive user interfaces 
and web applications using ReactJS 

20 

CO2 
Apply Hook in-built functions to use state and lifecycle 
methods inside functional components. 

15 

CO3 Understand the schemas and relation for unstructured 
database. 

15 

CO4 
Create open-source document oriented database for holding 
large amount of data using MongoDB 

20 

CO5 
Create single-threaded, open-source, cross-platform   server   
side application using NodeJS 

15 

CO6 
Create web application framework to manage servers and 
routes using ExpressJS 

15 

CO Mapping with CDIO Curriculum Framework  
CO TCE Learning Domain Level CDIO Curricular Components 
# Proficiency 

Scale 
Cognitive Affective Psychomotor (X.Y.Z) 

CO1 TPS3 Apply Value Mechanism 1.2, 2.1.2, 3.2.3, 4.5.3 
CO2 TPS3 Apply Value Mechanism 1.2, 2.1.2, 3.2.3, 4.5.3 
CO3 TPS2 Understand Respond Guided 

Response 
1.2, 4.3.2 

CO4 TPS3 Apply Value Mechanism 1.2, 2.1.2, 3.2.3, 4.5.3 
CO5 TPS3 Apply Value Mechanism 1.2, 2.1.2, 3.2.3, 4.5.3 
CO6 TPS3 Apply Value Mechanism 1.2, 2.1.2, 3.2.3, 4.5.3 

Mapping with Programme Outcomes and Programme Specific Outcomes  
Cos PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 
CO1 M L           L   
CO2 S M L  M L L L  L  L M L L 
CO3 S M L  M L L L  L  L M L L 
CO4 S M L  M L L L  L  L M L L 
CO5 S M L  S L L L  L  L M L L 
CO6 S M L  M L L L  L  L M L L 

S- Strong; M-Medium; L-Low 
 Assessment Pattern: Cognitive Domain  

Cognitive 
levels 

Assignment / CAT 
/ Terminal 

examination 
Remember 10 

Understand 30 

Apply 60 

Analyse  

Evaluate  

Create  

 
21CB2B0 

 
MERN Stack 

Category L T P Credit Exam Type 
PEES 2 0 0 2    Theory 
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Sample Questions for Course Outcome 
Assessment** Course Outcome 1 (CO1): 

1. How is React different from AngularJS? 
2. Illustrate conditional rendering in ReactJS. 
3. What do you know about React Router? 

Course Outcome 2 (CO2): 
1. How does use State hook operate? What arguments does/does this hook 

accept, and what does the hook return? 
2. Give an example of a straightforward Custom React Hook. Why are 

Custom Hooks necessary? 
3. Illustrate with an example for componentWillMount()? 

Course Outcome 3(CO3): 
1. Explain the term  in Mongodb. 
2. Illustrate the process of Sharding. 
3. Explain the concept of pipeline in the MongoDB aggregation framework 

Course Outcome 4(CO4): 
1. Illustrate the Replication Architecture in MongoDB 
2. What are some utilities for backup and restore in MongoDB? 
3. Illustrate the SET modifier in MongoDB 

Course Outcome 5(CO5): 
1. List down the major benefits of using Node.js?
2. Illustrate Event loop in Node.js and how does it work? 
3. Explain REPL in the context of Node.js 

Course Outcome 6(CO6): 
1. What function are arguments available to Express JS route handlers? 
2. How Should I Structure my Express JS Application? 
3. Illustrate how to allow CORS in Express JS? Explain with an example.
4. Do Other MVC frameworks also support scaffolding?

 
 
 
 
 
 
 
 
 
 
 
 
 

 
Psychomotor Skill 

 
Miniproject /Assignment/Practical 
Component 

Perception  
Set  
Guided Response 30 
Mechanism 70 
Complex Overt Responses  
Adaptation  
Origination  

Assessment Pattern: Psychomotor 
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Concept Map 
 

 
 
 Syllabus 

REACTJS: HTML CSS Overview - Javascript Overview - ES6 Basics - React Basics (JSX, 
components, props) - React - State and Lifecycle - Create React App installation and hands 
on practice - Conditional Rendering, Lists & Keys - States and Props in detail - Problem 
solving - Application approach - React Router 
Hooks Basics - Hooks in Detail (Ref, State, Effect) - Styled Components - State 
Management Basics - Application data Flow from backend to frontend - Redux - Redux 
Saga - Overview of our applications 
- Features to be built in our application with all the concepts covered 
MONGODB  Introduction  No SQL and SQL comparision  why MongoDB? - 
Understanding the Basics & CRUD Operations - Schemas & Relations: How to Structure 
Documents - Exploring The Shell & The Server - Using the MongoDB Compass to Explore 
Data Visually 
OPERATIONS ON MONGODB: - Diving into Create Operations - Read Operations - A 
Closer look - Update Operations - Understanding Delete Operations - Working with Indexes 
- Working with Geospatial Data - Understanding the Aggregation Framework - Working 
Numeric Data - MongoDB & Security - Performance, Fault Tolerance & Deployment - 
Transactions - From Shell to Driver - Introducing Stitch 
NODEJS - Understanding the Basics - Working with Express.js - Working with Dynamic
Content &Adding Templating Engines - The Model View Controller (MVC) - Dynamic
Routes and Advanced Models - Sessions & Cookies - Error Handling - Pagination - 
Understanding Async Requests - Working with REST APIs - Understanding Async Await 
in NodeJs - Nodejs and Typescript EXPRESSJS - Introduction, Project Setup, Server 
Setup, Basic Routing Sending Data, Rendering HTML, Routers, Advanced Routing, 
Middleware, Rendering Static Files, Parsing Form/JSON Data Parse Query Params 
Assignment: 
Creating a job listing website has never been easier  the easiest to use job board theme 
available. Create a community of employers and prospective employees. 
 Learning Resources 

1. Vasan 

Apress, 2019. 
2. -Stack React Projects: Learn MERN stack development by 

building modern web apps using MongoDB, Express, React, 
Edition, Packt publishing Ltd, 2021. 
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3. https://www.udemy.com/course/mern-stack-course-mongodb-express-react-
and-nodejs/ 

4. https://www.udemy.com/course/react-nodejs-express-mongodb-the-mern-
fullstack-guide/ 

Course Contents and Lecture Schedule 
 

Module 
no Topic 

No of 
hours 

Course 
outcome 

1 REACTJS   
1.1 HTML CSS Overview 

1 
CO1 

1.2 Javascript Overview, ES6 Basics CO1 
1.3 React Basics (JSX, components, props) 

1 
CO1 

1.4 React - State and Lifecycle CO1 
1.5 Create React App installation and hands on practice 1 CO1 
1.6 Conditional Rendering, Lists & Keys 

1 
CO1 

1.7 States and Props in detail CO1 
1.8 Problem solving - Application approach 1 CO1 
1.9 React Router 1 CO1 
2 HOOKS   

2.1 Hooks Basics 
1 

CO2 
2.2 Hooks in Detail (Ref, State, Effect) CO2 
2.3 Styled Components

1 
CO2 

2.4 State Management Basics CO2 
2.5 Application data Flow from backend to frontend 1 CO2 

2.6 Redux, Redux Saga 1 CO2 

3 MONGODB   

3.1 Comparison between NoSQL and SQL, Why MongoDB? 1 CO3 

3.2 Understanding the Basics & CRUD Operations 1 CO3 

3.3 Schemas & Relations: How to Structure Documents 1 CO3 

3.4 
Exploring The Shell & The Server, Using the MongoDB 
Compass to Explore Data Visually 

1 CO3 

4 OPERATIONS ON MONGODB   

4.1 Diving into Create Operations, Read Operations - A Closer 
look 

1 CO4 

4.2 Update Operations, Understanding Delete Operations 1 CO4 
4.3 Working with Indexes, Working with Geospatial Data 1 CO4 
4.4 Understanding the Aggregation Framework 1 CO4 
4.5 Working Numeric Data , MongoDB & Security 1 CO4 
4.6 Performance, Fault Tolerance & Deployment 

1 
CO4 

4.7 Transactions, From Shell to Driver, Introducing Stitch CO4 
5 NODEJS   

5.1 Understanding the Basics 
1 

CO5 
5.2 Working with Express.js CO5 
5.3 Working with Dynamic Content & Adding Templating 

Engines 1 
CO5 

5.4 The Model View Controller (MVC) CO5 
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5.5 Dynamic Routes and Advanced Models  
1 

CO5 
5.6 Sessions & Cookies CO5 
5.7 Error Handling, Pagination, Understanding Async Requests CO5 
5.8 Understanding Async Await in NodeJs, 

1 
CO5 

5.9 Nodejs and Typescript, Working with REST APIs CO5 
6 EXPRESSJS   

6.1 Introduction 
1 

CO6 
6.2 Project Setup, Server Setup, Basic Routing CO6 
6.3 Sending Data, Rendering HTML, 

1 
CO6 

6.4 Routers, Advanced Routing CO6 

6.5 Middleware, Rendering Static Files 1 CO6 

6.6 Parsing Form/JSON Data 
1 

CO6 

6.7 Parse Query Params CO6 
Total 28  

 
 Course Designers:  
1. Mr.S.Sowmyanarayanan, Front end developer, Zoho, virvind@gmail.com  
2. Mr.V.Janakiraman vjncse@tce.edu 

 


