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Inclusion of National Education Policy, 2020:
As envisioned in the NEP 2020 the State Council for Technical Education, Assam will be responsible for mentoring its affiliated Polytechnics so that they develop capabilities and achieve minimum benchmarks in academic and curricular matters, teaching and assessment.
State Council for Technical Education (SCTE), Assam will notify the pool of MOOCs courses duly approved by its statutory bodies and map them in Academic Bank of Credits (ABC). Affiliated Polytechnics may opt for any of these courses as required. State Council for Technical Education (SCTE) will take suitable action for preparation of syllabus for these courses including learning objective and learning outcome.
The State Council for Technical Education (SCTE) may fix the minimum number of credits to be earned by the students from a parent institution.
All the affiliating institutions will complete Academic Bank of Credits registration through SCTE. Institute will monitor the opening of ABC account by all the students.

             Salient features
Salient features that are to be considered for developing the curriculum aligned to NEP 2020 are as follows:
· Reduced number of credits.
· Introduction of Student Induction Program.
· Well defined learning objectives & outcomes for each course.
· Inclusion of courses on socially relevant topics.
· Built-in flexibility to the students in terms of professional elective and open Elective courses.
· Mandatory internship to equip the students with practical knowledge and provide  them exposure to real time industrial environments.
· Virtual Labs.
· Mapping of Courses to its equivalent NPTEL/SWAYAM Course.
· Course on ‘Entrepreneurship and Startups’ to encourage entrepreneurial mindset.
· Introduction of Design Thinking and Universal Human Value course.
            
            Basic Guidelines:
The existing Credit System is revised as Choice Based Credit System (CBCS) in line with NEP guidelines, to infuse innovation and flexibility. No hard separation between streams, between curricular and extra-curricular, between Vocational and Academic, Multidisciplinary and holistic education across the disciplines, Ethics and Human & Constitutional values, Life skills, use of technology as part of all curriculum.
· An academic year is divided into two semesters as per AICTE guidelines.
· A semester consists of approximately 90 working days. One working week will have 
              approximately 40 hours of instructional time.
· There shall also be a Winter Internship Program for duration of 4 weeks/one month 
              from 1st January to -31st January.
· Summer term courses may be offered on a fast-track mode to enable students
              to complete arrears/special courses.
· Teachers may avail semester end vacations after the end of each semester. Subject to 
              completion all kinds of examination related work.
· The Polytechnics under the Directorate of Technical Education can decide on the kind of 
              courses to be offered in the summer term, based on the requirements and also based 
              on the availability of teaching faculty.
· Internship/apprenticeship can be carried out during the winter term, mandatorily for
              regular student.
· Students who wish to exit after 1st year or 2nd year of study, have to undergo mandatory
             bridge courses as defined in the course structure.

[bookmark: bookmark=id.jrmc7898iugn]
Induction Program:
The Essence and Details of Induction program can be find from the ‘Detailed Guide on Student Induction program’, as available on AICTE Portal,
(Link: https://www.aicteindia.org/sites/default/files/Detailed%20Guide%20on%20Student
%20Induction%20program.pdf),
The Induction program for students to be offered right at the start of the first year for three-week duration.

· Physical activity
· Creative Arts
· Universal Human Values
· Literary
· Proficiency Modules
· Lectures by Eminent People
· Visits to local Areas

Mandatory Visits/ Workshop/Expert Lectures:
a) It is mandatory to arrange one industrial visit every semester for the students of each branch.
b) It is mandatory to conduct a One-week workshop during the winter break after fifth semester on professional/ industry/ entrepreneurial orientation.
c) It is mandatory to organize at least one expert lecture per semester for each branch by inviting resource persons from domain specific industry.










































GENERAL COURSE STRUCTURE & CREDIT DISTRIBUTION
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        Definition of Credit:
	1 Hr. Lecture (L) per week
	1 credit

	1 Hr. Tutorial (T) per week
	1 credit

	1 Hr. Practical (P) per week
	0.5 credit

	2 Hours Practical (P) per week
	1 credit


A. Range of Credits:
In the light of the fact that a typical Model Four-year Under Graduate degree program in Engineering has about 160 credits, the total number of credits proposed for the three-year Diploma program in Engineering & Technology is 120.
B. Structure of Diploma Engineering program:
The structure of Diploma Engineering program shall have essentially the following categories of courses with the breakup of credits as given:
	Sr. No.
	Category
	Suggested Breakup of Credits

	1.
	Humanities & Social Sciences courses
	8*

	2.
	Basic Science courses
	19*

	3.
	Engineering Science courses
	15*

	4.
	Program Core courses (Branch specific)
	45*

	5.
	Program Elective courses (Branch specific)
	12*

	6.
	Open Elective courses (from other technical and /or emerging subjects)
	
9*

	7.
	Project work, seminar and internship in industry or elsewhere
	12*

	8.
	Audit Courses
[Environmental Sciences, Induction training, Indian Constitution, Essence of Indian Traditional Knowledge etc.]
	
(non-credit)

	
	Total
	120*


*Minor variation is allowed as per need of the respective disciplines.
C. Course code and definition:

	Course code
	Definitions

	L
	Lecture

	T
	Tutorial

	P
	Practical

	HS
	Humanities & Social Sciences Courses

	BS
	Basic Science Courses

	ES
	Engineering Science Courses

	PC
	Program Core Courses

	PE
	Program Elective Courses

	OE
	Open Elective Courses

	AU
	Audit Courses

	SI
	Summer Internship

	PR
	Project

	SE
	Seminar
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D. Course level coding scheme:
Three-digit number (odd numbers are for the odd semester courses and even numbers are for even semester courses) used as suffix with the Course Code for identifying the level of the course e.g.
101, 102 … etc. for first year 201, 202 …. Etc. for second year 301, 302 … for third year

E. Evaluation Scheme for 5th  Semester of Diploma in Engineering courses under State Council for Technical Education (SCTE), Assam

For Theory Courses:
(The weightage of Internal assessment is 40% and for End Semester Exam is 60%) The student has to obtain at least 40% marks individually both in internal assessment and end semester exams to pass.

For Practical Courses:
(The weightage of Internal assessment is 60% and for End Semester Exam is 40%) The student has to obtain at least 40% marks individually both in internal assessment and end semester exams to pass.
For Summer Internship / Projects / Seminar etc.
Evaluation is based on work done, quality of report, performance in viva-voce, presentation etc.
Note: The internal assessment is based on the student’s performance in mid semester tests (two best out of three), quizzes, assignments, class performance, attendance, viva-voce in practical, lab record etc.
F. Mapping of Marks to Grades
Each course (Theory/Practical) is to be assigned 100 marks, irrespective of the number of credits, and the mapping of marks to grades may be done as per the following table:
	Range of
Marks
	Assigned Grade
	Grade Point

	91-100
	A+
	10

	81-90
	A
	9

	71-80
	B+
	8

	61-70
	B
	7

	51-60
	C+
	6

	46-50
	C
	5

	40-45
	D
	4

	< 40
	F (Fail due to less marks)
	-

	-
	FR (Fail due to shortage of attendance and therefore,
to repeat the course)
	-
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A. [bookmark: bookmark=id.ahuyfjbhomec]Credit Distribution, Mark Distribution and Break up of Internal Assessment Marks as per following table:
A. Semester wise Credit point distribution
	SL. NO
	SEMESTER
	CREDIT POINTS

	1
	THIRD
	20

	2
	FOURTH
	20

	3
	FIFTH
	20

	4
	SIX
	20

	TOTAL CREDIT POINTS
	80


1.1 Subject Category wise Credit point Distribution
	COURSE CATEGORY
	SEM III
	SEM IV
	SEM V
	SEM VI
	TOTAL
 CREDIT POINT

	Programme Core Courses
	18
	12
	10
	8
	48

	Programme Elective Courses
	0
	2
	6
	0
	08

	Open Elective Courses
	2
	2
	2
	2
	08

	Audit Courses
	0
	0
	0
	0
	00

	Semester Internship
	0
	2
	0
	2
	04

	PROJECT and Seminar
	0
	2
	2
	5
	09

	HSC
	0
	0
	0
	3
	03

	TOTAL CREDIT
	20
	20
	20
	20
	80



	
	
	FIFTH  SEMESTER 
	
	
	
	

	
	COURSE CODE 
	COURSE TITLE 
	L 
	T 
	P 
	C 

	1. 
	COPC-501 
	Computer Communication and Networking
	2 
	0 
	0 
	2 

	2. 
	COPC-502 
	Basics of  Cloud Computing
	2
	0 
	0 
	2

	3. 
	COPC-503 
	Java Programming
	2 
	0 
	0 
	2

	4. 
	COPC-504 
	Java Programming Lab
	0
	0
	4
	2

	5. 
	COPC -505
	Mobile Computing 
	2
	0 
	0
	2

	6. 
	COPE-501
	Data Warehousing and Data Mining
	2
	0
	0
	2 

	7. 
	COPE-502
	Data Warehousing and Data Mining Lab
	0 
	0
	2
	1

	8. 
	COPE-503
	Microprocessor and Interfacing
	2 
	0
	0
	2 

	9. 
	COPE-504
	Microprocessor and Interfacing Lab
	0
	0
	2
	1

	10. 
	COPE-505
	Applied Mathematics
	2
	0 
	0
	2 

	11. 
	COPE-506
	Computer Oriented Numerical Methods Lab
	0 
	0 
	2 
	1

	12. 
	COOE-501
	Android Programming Lab
	0 
	0 
	4 
	2

	13. 
	COOE-502
	IOT (TATA Course)
	1
	0
	2
	2

	14. 
	PR-02
	Major Project
	0
	0
	4
	2

	15. 
	AU-501
	Indian Constitution 
	2
	0
	0
	0


Course Structure:





















               *NOTE:- 
                 1. Choose any one subject code COOE-501 or COOE-502 
                 2. Choose any two-subject pair  (COPE-501 & COPE-502)  or      
    (COPE-503 & COPE-504) or  (COPE-505 & COPE-506)  

Marks Distribution (5th  Semester): 
	Sl. 
No. 
	Course Code 
	Course Title 
	Internal 
Assessment 
(Theory) 
	ESE 
	Internal 
Assessment 
(Practical) 
	Practical Test 
	Total 
Marks 
(Course) 
	Pass 
Mark s 

	
	
	
	Total 
Marks 
	Pass 
Marks 
	Total 
Marks 
	Pass 
Marks 
	Total 
Marks 
	Pass 
Marks 
	Total 
Marks 
	Pass 
Marks 
	
	

	1. 
	COPC-501 
	Computer Communication and Networking
	40
	16
	60
	24
	
	
	
	
	100
	40

	2. 
	COPC-502 
	Basics of Cloud  Computing
	40
	16
	60
	24
	
	
	
	
	100
	40

	3. 
	COPC-503 
	Java Programming
	40
	16
	60
	24
	
	
	
	
	100
	40

	4. 
	COPC-504 
	Java Programming Lab
	
	
	
	
	60
	24
	40
	16
	100
	40

	5. 
	COPC-505
	Mobile Computing
	40
	16
	60
	24
	
	
	
	
	   100
	40

	6. 
	COPE-501 
	Data Warehousing and Data Mining
	40
	16
	60
	24
	
	
	
	
	100
	40

	7. 
	COPE-502 
	Data Warehousing and Data Mining Lab
	
	
	
	
	30
	12
	20
	8
	50
	20

	8. 
	COPE-503
	Microprocessor and Interfacing
	40
	16
	60
	24
	
	
	
	
	100
	40

	9. 
	COPE-504
	Microprocessor and Interfacing Lab
	
	
	
	
	30
	12
	20
	8
	50
	20

	10. 
	COPE-505
	Applied Mathematics
	40
	16
	60
	24
	
	
	
	
	100
	40

	11. 
	COPE-506
	Computer Oriented Numerical Methods Lab
	
	
	
	
	30
	12
	20
	8
	50
	20

	12. 
	COOE-501
	Android Programming Lab 
	
	
	
	
	60
	24
	40
	16
	   100
	40

	13. 
	COOE-502
	IOT (TATA Course)
	16
	6
	24
	10
	36
	14
	24
	10
	100
	40

	14. 
	PR-02
	Major Project
	
	
	
	
	
	
	
	
	100
	40

	15. 
	AU-501
	Indian Constitution
	
	
	100
	40
	
	
	
	
	
	

	
	
	Total
	
	
	
	
	
	
	
	
	1000
	




Break Up of Internal Assessment Marks                    
Internal Assessment for Theory (TA+HA&CT)  
	Component 
	Teacher’s Assessment (TA) 
	Home 	Assignment 	& 	Class 	Test 
(HA&CT) 
	 
Total 

	
	Attendance 
	Discipline 
	Class 
Participation 
	Home 
Assignment 
	Presentation / Seminar 
	Quiz 
	Class Test 
	

	Maximum 
Marks 
	5 
	1 
	2 
	4 
	6 
	2 
	20 
	40 

	Note: Three (3) class tests must be conducted for each course. For calculation of Internal Assessment, best two (2) class tests out of the three (3) conducted is to be considered. 


                                                                                                                     
Internal Assessment for Practical (PA)  
For 60 marks 
 
	Component 
	Maximum Marks 

	Teacher’s Assessment (TA) 
	

	Attendance 
	10 

	Discipline 
	2 

	Practical Assignment 
	

	Practical Work and/or Laboratory Report 
	30 

	Presentation 
	10 

	Viva 
	8 

	Total 
	60 


 


a) Grading System proposed is Absolute Grading System. 
b) Conversion factor from Cumulative Grade Point Average (CGPA) to Percentage (%) is 10.



Range of Attendance with Marks (for Theory): 
	Sl No. 
	Range of Attendance 
	Marks 

	1 
	96% and above 
	5 Mark 

	2 
	91% to 95% 
	4 Mark 

	3 
	86% to 90% 
	3 Mark 

	4 
	81% to 85% 
	2 Mark 

	5 
	76% to 80% 
	1 Mark 

	6 
	75% 
	Only permitted to appear in the exam 

	7 
	Between 60% to 75% 
	NC: May appear in the exam if there are genuine reasons 

	8 
	Below 60% 
	DC: Cannot appear in the exam 


 
  






Range of Attendance with Marks (for Practical):  
	Sl No. 
	Range of Attendance 
	Marks 

	1 
	96% and above 
	10 Mark 

	2 
	91% to 95% 
	9 Mark 

	3 
	86% to 90% 
	8 Mark 

	4 
	81% to 85% 
	7 Mark 

	5 
	76% to 80% 
	5 Mark 

	6 
	75% 
	Only permitted to appear in the exam 

	7 
	Between 60% to 75% 
	NC: May appear in the exam if there are genuine reasons 

	8 
	Below 60% 
	DC: Cannot appear in the exam 




Valid Ground for Non-collegiate students: 
1. Medical grounds. 
2. Participation in a state/national level competition, including the journey period as approved by the Head of Institution. 
3. Participation in a seminar of national/international level, workshop or conference, including the journey period as approved by the Head of Institution. 
4. Participation in voluntary programmes conducted by the Institute/Directorate as per Government notification. 
5. Any other grounds which the Examination Committee, in consultation with the Secretary, SCTE may approve. 
 
Current Examination Fee structure: 
· Non Collegiate Fees: Rs. 300/- (per subject) 
· Examination Fee: Rs. 750/- 
· Retest Fee: Rs. 300/- (per subject) 
            N.B: The rates may be changed subject to Government order. 

Conditions for Dis-Collegiate (DC) student: 
I. Any candidate who is an internal student but has attended less than 60% of classes in any one or more subjects on theory and/ or practical shall not be eligible to appear in the respective semester examination and termed as Dis-collegiate student. 
II. Dis-collegiate students will have to repeat the semester by taking admission in the next session. 
 
 
Note: The above guidelines may be changed/modified as per AICTE and Government of Assam notification from time to time. 
 
 
 
 
 








Detailed Fifth  Semester
Curriculum Contents
(Computer Engineering Branch)



Course Title – Computer Communication And Networking


Semester : 5th   
 
Course Code: COPC-501  
              
Credits : 2 ( L : 2   T : 0   P : 0)   


Course Objectives :
· To provide a fundamental understanding of computer networking concepts and communication systems.
· To explain the architecture, functions, and services of different layers in networking models such as OSI and TCP/IP.
· To develop knowledge of data transmission techniques, network devices, and communication protocols.

Course Outcomes :
After completion of the course, students will be able to:
CO1. Understand the basic concepts of network models including OSI reference model, TCP/IP model, network devices, transmission media, and switching techniques.
 
CO2.Apply channel allocation methods, framing techniques, and error & flow control mechanisms in data communication.

CO3. Analyze design issues of the network layer such as logical addressing, routing algorithms, and congestion control mechanisms.

CO4. Explain the functions of Transport, Session, Presentation, and Application layers along with protocols used at each layer.


Teaching Scheme: 

	
	Teaching Scheme

	L
	T
	P
	Total Hours per week

	2
	0
	0
	2





Examination Scheme:  	 

	
	Internal Assessment
(Theory)
	ESE

	Full Marks
	40
	60

	Pass Marks
	16
	24


















 

Detailed Course Content:
	Unit
	Topics/Sub-topics
	Intended Learning Outcome
	Hours

	1
	Introduction to Computer Networks 

1.1 Definition and applications of computer networks

1.2 Network Structures 
     1.2.1 LANs
     1.2.2 MANs
     1.2.3 WANs
     1.2.4 PANs

1.3 Network Architecture 
     1.3.1 Protocol Hierarchies
     1.3.2 Design issues for the layers 
     1.3.3 Connection-Oriented and     Connectionless Service
     1.3.3 Service Primitives
     1.3.4 The Relationship of Services to Protocol

 1.4  Network Models
      1.4.1 TCP/IP Model
      1.4.2 OSI Reference Model
      1.4.3 Comparison of the OSI Reference Model and TCP/IP Model
1.5 Some other Networks
     1.5.1 Public Networks 
     1.5.2 The ARPANET
     1.5.3 Novell Netware
	1. Explain network structures , network architectures and applications of computer networks.

2. Describe the Network model: OSI reference model and TCP/IP model.

3. Explain other networks like public networks, ARPANET and Novell Net-ware.

	


    3

	2
	The Physical Layer :
2.1 Transmission Medium
2.2 Wireless Transmission
2.3 Telephone System
2.4 ISDN
2.5 Transmission and Switching
	4. Explain the transmission mediums, telephone systems, ISDN and Switching techniques.
5. Distinguish between wired and wireless transmission.
	
     3

	3
	The Medium Access Sub layer :
3.1 ALOHA
3.2 CSMA
3.3 Collision Free Protocols
3.4 IEEE Standard 802 for LAN Ethernet, Token Bus, Token Ring
3.5 Bridges
	6. Describe the MAC layer and its protocols: ALOHA, CSMA, and collision free protocol. 
7. Explain IEEE standard 802 for LAN Ethernet, Token-Bus, Token-Ring and Bridges

	
     3

	4
	The Data Link Layer :
4.1 Data Link Layer Design Issue
4.2 Error Detection and Correction
4.3 Elementary Data Link Protocols
4.4 Sliding windows protocols
	8. Explain the design issues of data link layer.
9. Describe various  error detection and correction methods.
10. Compare various elementary data link protocols.
11. Explain flow control and related protocols.
	 
    3

	5
	The Network Layer :
5.1 Network Layer Design Issues
5.2 Routing Algorithms
5.3 Network layer Protocols(IPv4, IPv6)
5.3 Congestion Control Algorithms
	12. Explain the design issues of network layer.
13. Develop routing algorithms and congestion control  algorithms.
14. Explain IPv4 and IPv6.
	   
     3

	6
	The Transport Layer:
6.1 The Transport Services
6.2 Elements of Transport Protocols
6.3 Transport layer Protocols (TCP, UDP)
	15. Explain the design issues of transport layer.
16. Describe the elements of  transport protocol.
17. Compare various transport layer protocols.
	
     3

	7
	The Session Layer :
7.1 Design Issues
     7.1.1 Concepts of Data Exchange dialog 
management, activity management
7.2 Remote Procedure Call
    7.2.1 Client server model
    7.2.2 Semantics of R.P.C
	18. Explain the design issues of session layer and Remote Procedure Call (RPC).
	
     3

	8
	The Presentation Layer :
8.1 Design Issue
8.2 Data compression Techniques
8.3 Elementary idea of cryptography
	19. Describe the design issues of presentation layer, data compression techniques and cryptography.
	
     2

	9
	The Application Layer :
9.1 Design Issue
9.2 File Services
9.3 E Mail
	20. Describe the design issues of application layer.
21. Explain about file services and Email.

	
     2

	10
	Concepts of Internet and www, HTML, TCP/IP
	22. Explain the concepts of internet, www, HTML and TCP/IP.
	
    2

	
	Internal Assessment
	
	    3



Distribution of Marks:
	Unit
	Topic
	Type of Question
	Total Marks

	
	
	Objective
	Short
	Descriptive
	

	1
	Introduction to Computer Networks 
	2
	2
	3
	7

	2
	Physical layer
	2
	2
	2
	6

	3
	Medium access sub layer
	1
	2
	3
	6

	4
	Data Link layer
	1
	2
	3
	6

	5
	Network layer
	2
	2
	3
	7

	6
	Transport layer
	2
	2
	3
	7

	7
	Session layer
	1
	2
	2
	5

	8
	Presentation layer
	1
	2
	2
	5

	9
	Application layer
	2
	2
	2
	6

	10
	Concepts of Internet and www, HTML, TCP/IP
	1
	2
	2
	5

	
	Total 
	15
	20
	25
	60



Suggested Learning Resources : 
1. Computer Networks- A.S. Tanenbaum, PHI
1. Data communications and networking  - Behrouz A Forouzan.
1. Data Communication & Computer Networks –W.Stallings, PHI
1. Introduction to Digital and data Communication – M.A. Miller
Course Title  : Basics of Cloud Computing 

Semester : 5th   
 
Course Code: COPC-502  
              
Credits : 2 ( L : 2   T : 0   P : 0)   

Course Objectives :
· To develop understanding of the basic concepts of cloud computing, including cloud architecture, service models and deployment models.
· To provide knowledge of virtualization, cloud storage, cloud platforms and cloud-based applications used in real-life environments.
· To make students familiar with basic cloud security concepts and modern cloud technologies such as containers and cloud services used in the IT industry.
Course Outcome:
After completion of the course, students will be able to:
CO1: Understand the fundamental concepts of cloud computing, including cloud architecture, characteristics, and service models.
CO2: Explain virtualization, cloud deployment models, and the basic working of major cloud platforms.
CO3: Use and understand cloud storage systems, cloud-based applications, and basic cloud services used in real-life environments.
CO4: Identify basic cloud security concepts, risks in cloud computing and modern trends such as containers, cloud for mobile and IoT applications.




Teaching Scheme: 

	
	Teaching Scheme

	L
	T
	P
	Total Hours per week

	2
	0
	0
	2





Examination Scheme:  	 

	
	Internal Assessment
(Theory)
	ESE

	Full Marks
	40
	60

	Pass Marks
	16
	24






Detailed Course Content:	
	Unit
	Topic/ Sub-topic
	Intended Learning Outcomes
	Hours

	1
	Introduction to Cloud Computing
1.1 Basic Concepts-
Definition of cloud computing, evolution from traditional computing to cloud computing, need of cloud computing in modern IT industry, traditional computing vs cloud computing.
1.2 Cloud Architecture and Characteristics-
Basic cloud architecture (client, server, data centers, internet), characteristics such as on-demand self-service, scalability, resource pooling, broad network access, measured service.
1.3 Advantages and Applications-
Advantages of cloud computing, limitations, real-life applications such as online storage, email services, online applications, video streaming platforms.
	· Understand the concept of cloud computing
· Differentiate between traditional computing and cloud computing
· Explain the basic characteristics of cloud systems
· Identify real-life cloud applications
	4

	2
	Cloud Service Models
2.1 Introduction to Service Models-
Concept of cloud service models and layered structure of cloud services.
2.2 IaaS, PaaS and SaaS-
Infrastructure as a Service (IaaS), Platform as a Service (PaaS), Software as a Service (SaaS), features and simple examples.
2.3 Comparison of Service Models-
Difference between IaaS, PaaS and SaaS, advantages of each service model, real-life examples of each model.
	· Understand different cloud service models
· Differentiate between IaaS, PaaS and SaaS
· Identify examples of each service model
· Understand how services are provided in cloud computing
	4

	3
	Virtualization and Modern Cloud Technologies 
3.1 Introduction to Virtualization-
Definition of virtualization, virtual machines, hypervisors (Type-1 and Type-2), importance of virtualization in cloud computing.
3.2 Virtual Machines and Cloud Infrastructure-
Working of virtual machines, advantages of virtualization, server virtualization (basic idea).
3.3 Modern Cloud Technologies (Basic Introduction)-
Difference between virtual machines and containers, introduction to containers and Docker (basic idea), introduction to DevOps (concept level only).
	· Understand the concept of virtualization
· Explain the working of virtual machines
· Differentiate between virtual machines and containers
· Understand basic modern cloud technologies
	5

	4
	Cloud Deployment Models and Cloud Platforms 
4.1 Cloud Deployment Models-
Public cloud, private cloud, hybrid cloud, community cloud.
4.2 Cloud Infrastructure and Data Centers-
Basic idea of data centers, cloud servers, cloud networking (basic concept).
4.3 Major Cloud Platforms-
Introduction to AWS, Microsoft Azure and Google Cloud Platform (basic knowledge only).
	· Understand different cloud deployment models
· Identify major cloud platforms
· Understand the role of data centers in cloud computing
· Differentiate between public and private cloud
	5

	5
	Cloud Storage, Applications and Cloud Services
5.1 Cloud Storage Concepts-
Introduction to cloud storage, types of cloud storage: object storage, block storage and file storage.
5.2 Cloud-based Applications-
Online office tools, online email systems, collaboration tools, online learning platforms.
5.3 Cloud Services in Real Life-
Data backup, file sharing, synchronization across devices, basic idea of website hosting using cloud.
	· Understand how cloud storage works
· Identify different types of cloud storage
· Use cloud-based applications
· Understand the role of cloud services in real-life systems
	5

	6
	Cloud Security and Modern Trends in Cloud Computing
6.1 Introduction to Cloud Security-
Importance of security in cloud computing, data privacy, authentication, access control, basic idea of encryption.
6.2 Security Risks and Safe Practices-
Data loss, unauthorized access, weak passwords, phishing attacks, safe practices for using cloud services.
6.3 Modern Trends in Cloud Computing-
Artificial Intelligence in cloud, cloud for mobile applications and cloud for IoT.
	· Understand the importance of cloud security
· Identify common cloud security risks
· Understand modern cloud technologies and trends
· Use cloud services safely and effectively
	4

	7
	Internal Assessment 
	3




	Unit
	Topic
	Type of Questions
	Total Marks

	
	
	Objective
	Short
	Descriptive
	

	1
	Introduction to Cloud Computing
	3
	2
	4
	9

	2
	Cloud Service Models
	3
	3
	5
	11

	3
	Virtualization and Modern Cloud Technologies 
	2
	4
	3
	9

	4
	Cloud Deployment Models and Cloud Platforms 
	3
	3
	4
	10

	5
	Cloud Storage, Applications and Cloud Services
	2
	4
	4
	10

	6
	Cloud Security and Modern Trends in Cloud Computing

	2
	4
	5
	11

	
	Total 
	15
	20
	25
	60


Distribution of Marks:



























Suggested Learning Resources:
1. Cloud Computing by Dr. Kishor S. Wagh and Dr. Sharmila K. Wagh – Nirali Prakashan
2. Cloud Computing For Dummies by Judith Hurwitz, Robin Bloor, Marcia Kaufman and Fern Halper – Wiley Publications
3. Fundamentals of Cloud Computing by A. Kannammal – Nitya Publications
4. Cloud Computing – Fundamentals, Industry Approach and Trends by Nitin H. Vaidya and Prashant B. Shah – McGraw-Hill Education
5. Cloud Computing: Principles and Paradigms by Rajkumar Buyya – Wiley Publications

Course Title – Java Programming

Semester : 5th   
 
Course Code: COPC-503
              
Credits : 2 ( L : 2   T : 0   P : 0)   

Course Objectives : 

· To Understand the object oriented programming Approach
· To know how  the internet works
· To develop GUI based offline/online software

Course Outcome :

After completion of the course, students will be able to :	

CO1: Explain object-oriented methodology and core Java concepts, including features, architecture, JVM structure, and differences between Java, C, and C++.

CO2: Apply object-oriented programming principles in Java, including classes, objects, inheritance, polymorphism, packages, and access control mechanisms.

CO3: Develop Java programs using advanced features such as file handling, exception handling, multithreading, and basic network programming.

CO4: Design and implement Java-based applications using GUI frameworks (AWT/Swing) and database connectivity (JDBC) for building interactive and data-driven systems.


Teaching Scheme: 

	
	Teaching Scheme

	L
	T
	P
	Total Hours per week

	2
	0
	0
	2



Examination Scheme:  	 

	
	Internal Assessment
(Theory)
	ESE

	Full Marks
	40
	60

	Pass Marks
	16
	24



Detailed Course Content : 
	Unit
	Topic/Sub-topic
	Intended Learning Outcome
	Hours

	1
	1. Introduction to object oriented methodology:
1.1 Object oriented approach
1.2 Need of object oriented programming
	1. Explain-object oriented concept.
1. Distinguish between structured oriented and object oriented approach.
1. Define benefits of oop.

	1

	2
	Introduction to  Java :
2.1 Features Of Java
2.2 Java distributions
2.3 Differences between C, C++, Java
2.4 Java Architecture
2.5 JVM Architecture
2.6 Difference between JRE, JDK and JVM
2.7 Your First Java Program
	1. Explain various features of Java..
1. Differentiate between c++ and java.
1. Explain java and JVM architecture.
1. Use of IDE.
1. Write a small JAVA program.
	2

	3



	Implementation of java features:
3.1 Class, object, data types, array, matrix, string, members, access specifiers
3.2 Inheritance: types of inheritance, polymorphism, types of polymorphism etc.
	1. Use of class and objects in Java.
1. Use of array, string handling.
1. Explain inheritance and polymorphism.
	5

	4
	Package:
4.1 Importance of package.
4.2 Implementation of package.
4.3 Setting up of class/path for package.
	
1. Define and implement of package.
	2

	5
	Java I/O:
5.1 Different built_in classes for file handling in java
5.2 Creation & deletion  of directory
5.3 Creation of files, copying of files, transferring of files etc

	
1. Handle the various I/O operations.
1. Create, delete and copy of files and directories.
	3

	6
	Exception Handling :
6.1 importance of exception handling.
6.2 try-catch-finally block.
	1. Handle exceptions in java .
	1

	7
	Multi Threaded Programming :
7.1 Thread, difference between single threaded and multithreaded programming.
7.2 Implementation of multithreaded programming through simple programs.
	1. Explain thread concept.
1. Differentiate between single and  multithreaded program.
1. Write multithreaded program.
	3

	8
	Network Programming :
8.1 implementation of TCP/IP and client-server model based simple  programming
	 19.  Write  client server program .

	3

	9
	GUI Programming :
9.1 Basics of AWT and Swing
9.2 Difference between AWT and Swing
9.3 Creation of simple GUI programs such Applet etc.
	20. Explain GUI programming concept.
21. Use AWT and Swing in java.
	4

	10
	Database connectivity with JDBC :
10.1 Concept of database connectivity
10.2 JDBC vs ODBC
10.3 Management of database (MySQL /Oracle) using simple java swing.
	22. Connect java program with database (MySQL/ Oracle)
	3

	
	Internal Assessment
	
	3



Distribution of Marks:
	Unit
	Topic
	Type of Question
	Total Marks

	
	
	Objective
	Short
	Descriptive
	

	1
	Introduction to object oriented methodology:

	1
	2
	0
	3

	2
	Introduction to  Java :

	1
	2
	3
	6

	3
	Implementation of java features:
	2
	2
	3
	7

	4
	Package:
	1
	2
	3
	6

	5
	Java I/O:
	1
	2
	2
	5

	6
	Exception Handling
	1
	2
	3
	6

	7
	Multi Threaded Programming
	2
	2
	3
	7

	8
	Network Programming
	2
	2
	2
	6

	9
	GUI Programming
	2
	2
	3
	7

	10
	Database connectivity with JDBC
	2
	2
	3
	7

	
	Total 
	15
	20
	25
	60



Suggested Learning Resources :
1. Java: The Complete Reference (Latest Edition)
1. Java Programming Language By Ken Arnold, James Gosling, David Holmes 
1. Programming With Java: A Primer 3E by E. Balaguruswamy
1. Different websites providing lecture notes/ppt/pdf on java


















Course Title – Java Programming Lab

Semester : 5th   
 
Course Code: COPC-504 
              
Credits : 2 ( L : 0   T : 0   P : 4)   


Course Objectives :
· To implement the features of OOPs (Java) .
· To implement Java I/O, Package, Exception 
· To implement Multi Threaded, Socket , JDBC and GUI Programming



Course Outcome:

After completion of the course, students will be able to:

CO1. Execute programs Implementing the features of OOPs (java)  

CO2.Execute programs on implementing the concept Java I/O, package, Exception etc.
CO3. Develop GUI based Two Tier(offline) and three Tier (online) Software implementing the concept of Multi Threading, Socket , JDBC and GUI Programming


Teaching Scheme: 

	
	Teaching Scheme

	L
	T
	P
	Total Hours per week

	0
	0
	4
	4







Examination Scheme:

	
	Practical Internal Assessment

	Practical Test 

	Full Marks
	60
	40

	Pass Marks
	24
	16







 



Detailed Course Content:
	Unit
	Topics for Practice
	Hour

	1
	Features of OOPs(Java)
1. Execute programs using Array, Matrix, String
1. Execute programs on Encapsulation
1. Execute programs on inheritance
1. Execute programs on Polymorphism
	12

	2
	Java I/O, Package and Exception:
1. Execute programs to read, write, delete, search files
1. Execute programs to create and delete directories
1. Execute programs from own package
1. Execute programs Exception handling Mechanism
	6

	3 
	Multi threaded Network Programming
Develop a simple TCP based Multi threaded chat system  implementing the concept of client server model
	9

	4
	JDBC Programming
Perform   insertion ,  updating, searching and deletion operation using Mysql Database System 
	9

	5
	GUI Programming 
1. Browse Applets
1. Execute programs using AWT and SWING container and contents
1. Authenticate your credentials using a login form developed using AWT and SWING
	12

	6 
	n-Tier Distributed System
1. Develop a GUI based two tier (offline) distributed system 
1. Develop a GUI based three tier (online) distributed system
	12





 













Suggested Learning Resources :
1. Java: The Complete Reference (Latest Edition)
2. Java Programming Language By Ken Arnold, James Gosling, David Holmes 
3. Programming With Java: A Primer 3E by E. Balaguruswamy
4. Different websites providing lecture notes/ppt/pdf on java
Course Title – Mobile  Computing
[bookmark: _Hlk226835979]
Semester : 5th   
 
Course Code: COPC-505
              
Credits : 2 ( L : 2   T : 0   P : 0)   

Course Objectives : 
· To learn fundamentals of mobile computing and communication
· To learn Android programming .


Course Outcomes : 
After completion of  the course, students will be able to:

CO1: Explain the fundamental concepts of mobile computing, including mobile communication principles, wireless technology generations (1G–5G), cellular concepts, and GSM/CDMA architectures.

CO2: Analyze the architecture and design considerations of mobile computing systems, including 3-tier architecture, security concerns, middleware, and techniques for enabling mobile applications.

CO3: Evaluate mobile communication technologies and protocols such as Mobile IP, satellite communication systems, and various mobile networking approaches.

CO4: Demonstrate understanding of mobile operating systems and application development concepts, including Android architecture, activity lifecycle, user interface components, and data storage mechanisms.
  

Teaching Scheme :

	Teaching Scheme

	L
	T
	P
	Total hours per
week

	2
	0
	0
	2






Examination Scheme:  	 

	
	Internal Assessment
(Theory)
	ESE

	Full Marks
	40
	60

	Pass Marks
	16
	24




Detailed Course Content:
	Unit
	Topic/Sub-topic
	Intended	Learning	Outcome
(ILO)
	Hours

	1
	Introduction to Mobile Computing
0. Concept of Mobile Communication
0. Different generations of wireless technology(1G,2G,3G,4G,5G)
0. Basics of cell, cluster and frequency reuse concept
0. Noise and its effects on mobile
0. Understanding GSM and CDMA
0. Basics of GSM architecture and services like voice call, SMS, MMS, LBS,VAS
0. Different modes used for Mobile Communication
	· Explain the basics of the various   technologies
used	in	mobile communication
· Differentiate between the technologies.
· Identify the features and areas of implementation of the different technologies.
	10

	    2
	Architecture	and	Design	of	Mobile Computing
0. Architecture of Mobile Computing (3tier)
0. Design considerations for mobile computing
0. Characteristics	of	Mobile Communication
0. Application of Mobile Communication
0. Security Concern Related to Mobile Computing
0. Middleware and Gateway required for mobile Computing
0. Making Existing Application Mobile Enable
	· Explain the architecture of mobile computing.
· Determine the basic characteristics	and considerations in mobile computing.
· Describe the various components in mobile computing.
	10

	3
	
Mobile Communication
0. Mobile IP
0. Basic Mobile Computing Protocol
0. Mobile Communication via Satellite
2. Low orbit satellite • Medium orbit satellite • Geo stationary satellite
0. Satellite phones
	· Define the basics of mobile communication.
· Explain the process of satellite communication in the context of mobile communication.
	4

	4
	
Mobile operating system and Applications
4.1 Overview of Mobile Operating System
iOS, Android, Windows, BlackBerry)
4.2 Types of Mobile Applications
4.2 Features and Architecture of Android 
4.3 Android Activity Lifecycle
4.4 Views, Intent , GUI in Android
4.5 Storage  in Android:File System:FAT vs Ext4,SQLite
	· Understand the overview and differences between various mobile operating systems, such as iOS, Android, Windows, and BlackBerry
· Describe the types, features, and architecture of Android applications
· Explain the Android activity lifecycle, views, intents, and GUI components.
· Understand storage options in Android, including the file system (FAT vs. EXT4) and SQLite
	3

	
	Internal Assesment
	
	3


 


















Distribution of Marks: 
	Unit 
	Topics 
	
Type of Questions
	Total 
Marks 

	
	
	Objective 
	Short 
	Descriptive 
	

	1 
	Introduction to Mobile Computing
	3
	5
	6
	14

	2 
	Architecture	and	Design of	Mobile Computing
	4
	6
	7
	17

	3 
	Mobile Communication
	4
	6
	6
	16

	4 
	Mobile operating system and Applications
	4
	3
	6
	13

	 
	Total  
	15
	20
	25
	60




Suggested Learning Resources :

1: Building Android Apps, IN EASY STEPS, McGraw-Hill Education.
2: Professional Android 2 Application Development, Reto Meier, Wiley India Pvt Ltd.
3: Beginning Android, Mark L Murphy, Wiley India Pvt Ltd.
4: Pro Android ,Sayed Y Hashimi and SatyaKomatineni, Wiley India Pvt Ltd.


Course Title – Data Warehousing and Data Mining  

Semester : 5th   
 
Course Code: COPE-501
              
Credits : 2 ( L : 2   T : 0   P : 0)

Course Objectives: 
· To introduce the fundamental principles, concepts and applications of data warehousing and data mining.
· To explain the task of data mining as an important phase of knowledge discovery 
· process and its role in extracting useful information from data.To familiarize students with the conceptual, logical, and physical design of data warehouses along with OLAP applications and  deployment strategies.
· To provide a strong foundation in core data mining concepts and techniques for real-world problem solving.

Course Outcomes:
After completing this course, students will be able to :
CO1. Design a data mart or data warehouse for real-world organizational needs.
CO2. Develop skills to write queries using DMQL for data analysis. 
CO3. Apply data mining techniques to extract knowledge from datasets. 
CO4. Utilise modern data mining tools to analyse and interpret real-world data. 


Teaching Scheme:
	Teaching Scheme

	L
	T
	P
	Total Hours per week

	2
	0
	0
	2



Examination Scheme:
	
	Internal Assessment (Theory)
	ESE

	Full Marks
	40
	60

	Pass Marks
	16
	24



Detailed Course Content :
	Unit
	Topic/Sub Topic
	Intended Learning Outcome
	Hours

	1
	
Introduction to data mining
0. Importance, Definition of Data Mining, Kinds of Data.
1.2  Data Mining Functionalities
1.3  Kinds of Patterns
1.4 Classification of Data Mining Systems
1.5  Data Mining Task Primitives
1.6 Integration of A Data Mining System With A Database or Data Warehouse System
1.7 Major Issues In Data Mining
1.8 Types of Data Sets and Attribute Values
1.9 Basic Statistical Descriptions of Data
1.10 Data Visualization, Measuring Data Similarity. 
1.11 Preprocessing : Data Quality, Major Tasks in Data Preprocessing, Data Reduction, Data Transformation and Data Discretization, Data Cleaning and Data Integration.
	

1: Define data mining concepts, functionalities and data types.

2:  Explain the importance of data mining and its system classifications.

3: Apply statistical measures and preprocessing techniques to data sets

4: Analyse data patterns, data quality issues and system integration methods.


5: Design a basic data mining workflow with appropriate preprocessing steps.
	







  

  6

	2
	Data warehousing and on-line analytical processing
2.1  Data Warehouse basic concepts
2.2  Data Warehouse Modeling - Data Cube and OLAP
2.3 Data Warehouse Design and Usage, 
2.4 Data Warehouse Implementation, 
2.5 Data Generalization by Attribute-Oriented Induction. 
2.6 Data Cube Technology: Efficient Methods for Data Cube Computation, Exploration and Discovery in Multidimensional Databases. 

	6: Explain the fundamental concepts, architecture and characteristics of a data warehouse.

7: Apply OLAP operations to analyze multidimensional data for decision making scenarios.

8: Illustrate the steps involved in data warehouse design including schema design (star,snowflake)
9: Summarize the processes involved in data warehouse implementation, including ETL.
10: Explain the concept of data generalization using attribute-oriented induction.
11: Analyse techniques for data cube exploration and knowledge discovery.
	



   6

	3
	Mining frequent patterns, associations and correlations
3.1 Basic Concepts,Efficient and Scalable Frequent Item set Mining Methods
3.2 Pattern Evaluation Methods,
3.3 Applications of frequent pattern and associations. 
3.4 Frequent pattern and association mining:  Mining Various Kinds of Association Rules, Constraint-Based Frequent Pattern Mining, Extended Applications of Frequent Patterns. 
	
12: Describe efficient and scalable methods for frequent itemset mining.
13: Explain pattern evaluation measures such as support, confidence and lift.

14: Explain different types of association rules, including multilevel and multidimensional rules.

	



   5

	4
	Classification 
4.1 Basic Concepts
4.2 Decision Tree Induction
4.3 Bayesian Classification Methods
4.4 Rule-Based Classification, Model Evaluation and Selection
4.5 Techniques to Improve Classification Accuracy: Ensemble Methods, Handling Different Kinds of Cases in Classification
4.6 Bayesian Belief Networks
4.7 Classification by Neural Networks, Support Vector Machines, Pattern-Based Classification
	15: Define key concepts of classification and prediction in data mining.
16: Construct decision trees using appropriate attribute selection measures.
17: Apply Bayesian classification methods to compute and interpret class probabilities.
18: Compare and apply advanced 
Classification techniques including Neural Networks, Support Vector Machines and pattern based methods.
	



   5



	5
	Cluster analysis 
5.1 Basic Concepts of Cluster Analysis, Clustering structures, Major
Clustering Approaches, Partitioning Methods, Hierarchical Methods, Density-Based Methods
5.2  Model-Based Clustering - The Expectation-Maximization Method, Other Clustering Techniques
5.3  Clustering High-Dimensional Data, Constraint-Based and User-Guided Cluster Analysis, Link-Based Cluster Analysis, Semi-Supervised Clustering and Classification, Bi-Clustering, Collaborative Clustering.

5.4 Outlier Analysis -  Why outlier analysis, Identifying and handling of outliers, Distribution-Based Outlier Detection: A Statistics-Based Approach, Classification-Based Outlier Detection, Clustering-Based Outlier Detection, Deviation-Based Outlier Detection, Isolation-Based Method: From Isolation Tree to Isolation Forest.
	
19: Define fundamental concepts and structures of cluster analysis.
20: Compare major clustering approaches including partitioning, hierarchical and density based methods.
21: Explain specialized clustering techniques such as link-based, semi-supervised, bi-clustering and collaborative clustering.
22: Analyse advanced clustering methods for high-dimensional and constraint - based data.

23: Define outlier analysis and justify its importance in data mining.

24: Apply different outlier detection techniques including statistical, classification-based, clustering-based, deviation based and isolation based methods.
	





   5

	
	Internal Assessment
	       Class Tests
	   3




Distribution of marks:
	Unit
	Topic
	Type of questions
	Total marks

	
	
	Objective
	Short
	Descriptive
	

	1
	Introduction to data mining
	3
	5
	4
	12

	2
	Data warehousing and on-line analytical processing
	4
	4
	5
	13

	3
	Mining frequent patterns, associations and correlations
	3
	4
	5
	12

	4
	Classification 
	3
	4
	6
	13

	5
	Cluster Analysis
	2
	3
	5
	10

	
	      Total
	15
	20
	25
	60




Suggested Learning Resources:
1. Data Mining and Data Warehousing - Principles and Practical Techniques- Parteek Bhatia
2. Data Mining Data Warehousing and OLAP - Gajendra Sharma
3. Data Mining: Concepts and Techniques - Jiawei Han, Micheline Kamber &  Jian P


Course Title – Data Warehousing  and Data Mining Lab

Semester : 5th   
 
Course Code: COPE-502
              
Credits : 1 ( L : 0   T : 0   P : 2)

Course Objectives: 
· To teach principles, concepts and applications of data warehousing and data mining.
·   To introduce the task of data mining as an important phase of knowledge recovery process.
· To inculcate Conceptual, Logical, and Physical design of Data Warehouses OLAP applications and   OLAP deployment.
·  To inculcate fundamental concepts that provide the foundation of data mining.
·  Design a data warehouse or data mart to present information needed by management in a form that is usable for management client .

Course Outcomes:
 After completion the course, students will be able to understand
CO1: Design and develop data marts and data warehouses for organizational decision-making using appropriate modeling techniques.
CO2: Apply data mining techniques to extract meaningful patterns and knowledge from large datasets.
CO3: Demonstrate the use of modern data mining tools and techniques, including classification, clustering, and other analytical methods.
CO4: Analyze recent trends and advancements in data mining, such as web mining and spatio-temporal mining, and adapt to emerging tools and technologies.




Teaching Scheme:
	Teaching Scheme

	L
	T
	P
	Total hours per
week

	0
	0
	2
	2




Examination Scheme:

	
	Practical Internal Assessment
	Practical Test 

	Full Marks
	30
	20

	Pass Marks
	12
	8






Detailed Course Content :
	Unit
	Topic/Sub_topic
	Hours

	1
	Explore WEKA Data Mining/Machine Learning Toolkit
· Downloading and/or installation of WEKA data mining toolkit, 
· Understand the features of WEKA toolkit such as Explorer, Knowledge Flow interface, Experimenter, command-line interface.
· Navigate the options available in the WEKA (ex. Select attributes panel, Preprocess panel, classify panel, Cluster panel, Associate panel and Visualize panel)
· Study the arff file format
· Explore the available data sets in WEKA. 
· Load a data set (ex. Weather dataset, Iris dataset, etc.) 
· Load each dataset and observe the following:
1.1. List the attribute names and they type
1.2. Number of records in each dataset
1.3. Identify the class attribute (if any)
1.4. Plot Histogram
1.5. Determine the number of records for each class.
1.6. Visualize the data in various dimensions
	6

	2
	Perform data preprocessing tasks and demonstrate performing association rule mining on data sets
2.1 Explore various options available in Weka for   preprocessing data and apply unsupervised filters like Discretization, Resample filter, etc. on each dataset. 
2.2 Load weather. nominal, Iris, Glass datasets into Weka and run Apriori algorithm with different support and confidence values. Study the rules generated.
2.3 Apply different discretization filters on numerical attributes and run the Apriori association rule algorithm. Study the rules generated. Derive interesting insights and observe the effect of discretization in the rule generation process. 
	6

	3
	Demonstrate performing classification on data sets
3.1 Load each dataset into Weka and run 1d3, J48 classification algorithm. Study the classifier output. Compute entropy values, Kappa statistic. 
3.2 Extract if-then rules from the decision tree generated by the classifier, Observe the confusion matrix. 
3.3 Load each dataset into Weka and perform Naïve-bayes classification and k-Nearest Neighbour classification. Interpret the results obtained. 
3.4 Plot RoC Curves Compare classification results of ID3, J48, Naïve-Bayes and k-NN classifiers for each dataset, and deduce which classifier is performing best and poor for each dataset and justify. 
	7

	4
	Demonstrate performing clustering of data sets 
4.1 Load each dataset into Weka and run simple k-means clustering algorithm with different values of k (number of desired clusters). Study the clusters formed. Observe the sum of squared errors and centroids and derive insights. 
4.2 Explore other clustering techniques available in Weka. 
4.3 Explore visualization features of Weka to visualize the clusters. Derive interesting insights and explain.
	5

	5
	UNIT - 5 
Demonstrate knowledge flow application on data sets A.
5.1 Develop a knowledge flow layout for finding strong association rules by using Apriori, FP Growth algorithms
5.2 Set up the knowledge flow to load an ARFF (batch mode) and perform a cross validation using J48 algorithm 
5.3 Demonstrate plotting multiple ROC curves in the same plot window by using j48 and Random Forest tree 
	4

	6
	Class Test
	2



Suggested Learning Resources :
Resource Sites
·  https://www.cs.waikato.ac.nz/ml/weka 
· https://weka.wikispaces.com 





Course Title – Microprocessor and Interfacing

Semester : 5th   
 
Course Code: COPE-503
              
Credits : 2 ( L : 2   T : 0   P : 0)

Course Objectives: 
1. To introduce the fundamental concepts, functions, and applications of microprocessors.
1. To develop the ability to write, debug, and execute assembly language programs.
1. To familiarise students with peripheral devices and interfacing techniques in microprocessor-based systems.

Course Outcome:  

After completion of this course students will be able to: 

      CO1. To describe the evolution of microprocessor, and architecture of Intel 8086/8088. 

CO2. To impart the knowledge about the addressing modes and instruction sets of 8086  microprocessor and interrupts. 

CO3. To execute 8086 assembly language programs.
 
CO4. To describe the concept of peripheral chips, Interfacing and some advanced  processors.


Teaching Scheme:

	Teaching Scheme

	L
	T
	P
	Total Hours per week

	2
	0
	0
	2




Examination Scheme:
	
	Internal Assessment (Theory)
	ESE

	Full Marks
	40
	60

	Pass Marks
	16
	24



Detailed Course Content :

	Unit
	Topics/ Sub-topics
	Intended Learning Outcomes
	Hours

	1
	Introduction to Microprocessor :
1.1 Evolution of Microprocessor, 
1.2 Specific features of Microprocessor, 1.3 Application  in  our  daily  life  (a  few examples).
	1. Define microprocessor.
1. List the features of a microprocessor.
1. State applications of microprocessor.

	2

	2
	Internal architecture of a microprocessor (using block diagram) :
2.1 Explanation  of  each  block  in  brief, 2.2 Concept of bus structure, 
2.3 Register to register transfer, 
2.4 Communication with I/O  and  memory  (This  part  can  be explained using the specific microprocessor  like  8086/8088).  2.5 Pin details of  8086/8088 CPU and their function in brief.
	1. Describe about internal  blocks of a microprocessor.
1. Define bus , pin details of 8086/8088 CPU and its function.
	5

	3
	Addressing modes and Instruction Execution :
3.1 Addressing  mode  in  general  (may  be limited to 8086/8088 CPU), 
3.2 Instruction cycles, Instruction set, 
3.3 Basic idea of Timing diagram (may  be  limited  to  8086/8088  CPU). 
3.4 Concept of Assembler and Compilers.
	1. Explain addressing modes.
1. Describe the concept of Instruction Cycles.
1. List the different instructions in 8086 Instruction Set.
1. State the basic concept of Timing diagram.

	4

	4
	Basics of Interfacing and Interrupts :
4.1 Concepts of address space, address/data bus demultiplexing, address and data bus buffering, address decoding, I/O concept, 
4.2 Interrupts : Type of Interrupts.
	1. Describe about address space, demultiplexing of address and data bus buffering, address decoding.
1. Explain about Interrupt and its types.
	3

	5
	Assembly language Programming:
This  part  may  be  limited  to  using assembly language of 8086/8088 CPU)
5.1 Examples  of  register  to  register, register to memory, memory to register.
5.2 Examples  of  arithmetic  addition, subtraction, multiplication and division.
5.3 Examples of searching and sorting (simple).
5.4 Examples using of look up tables.
5.5 Use subroutines and delay program.
	1. State the basics of developing assembly language programs.
1. Execute assembly language programs.
	4

	6
	Peripheral chips :
6.1 Brief description of 8255, 8253, 8251, 8257 or 8237 (any one), 8259.
	1. State the functions of different peripheral chips.
1. Identify the different parts of each peripheral chip.
	5

	7
	PC Interfacing, Aurdino and RISC Processors :
7.1 Simple interfacing of Input/Output Peripherals like LED, 7 segment, LED display modules, 
7.2 Stepper motor. 
7.3 Basic overview of Arduino and RISC Processors.
	1. Describe the process of interfacing LED, Seven Segment Display module and Stepper Motor.
1. Explain the basic overview of Aurdino.
1. Identify the different components of a RISC processor.
	4

	
	Internal assessment 
	3



	Distribution of Marks: 
	Unit 
	Topics 
	Type of Questions
	Total 
Marks 

	
	
	Objective 
	Short 
	Descriptive 
	

	1 
	Introduction to Microprocessor 
	3
	3
	0
	6

	2 
	Internal architecture of a microprocessor 
	2
	2
	5
	9

	3 
	Addressing modes and Instruction Execution 
	2
	3
	3
	8

	4 
	Interfacing of Memory and I/O devices 
	2
	3
	3
	8

	5 
	Assembly language Programming 
	2
	3
	4
	9

	6 
	Peripheral chips and their interfacing 
	2
	3
	5
	10

	7 
	PC  interfacing and Intel 386 and 486 processors 
	2
	3
	5
	10

	 
	Total  
	15
	20
	25
	60



Suggested Learning Resources: 
1. Advanced Microprocessor and Interfacing , Badri Ram, TMH 
2. Microprocessor Architecture, Programming & Application – R.S. Goankar 
3. Introduction to Microprocessor- R. Mathur 
4. Microprocessor- Hall 
Course Title – Microprocessor and Interfacing Lab 

Semester : 5th   
 
Course Code: COPE-504
              
Credits : 1 ( L : 0   T : 0   P : 2)

Course Objective :

	1. Understand the architecture and functioning of 8086 microprocessor.
2. Develop assembly language programming skills.
3. Interface external devices with microprocessor.
4. Implement real-time applications using microprocessor kits.

Course Outcomes :

On completion of the course, students will be able to:
CO1: Write and execute 8086 assembly language programs.
CO2: Perform arithmetic and logical operations using microprocessor.
CO3: Implement control structures and data handling techniques.
CO4: Interface external hardware devices like LEDs, displays, and peripherals.
CO5: Understand interrupts and system-level programming.

[bookmark: _Hlk215833660]Teaching Scheme:
	[bookmark: _Hlk215835169]Teaching Scheme

	L
	T
	P
	Total Hours per week

	0
	0
	2
	2



Examination Scheme:
	
	Internal Assessment
(Practical)
	Practical Test 

	Full Marks
	30
	20

	Pass Marks
	12
	8


	





Detailed Course Content:	
	Unit
	Topic/ Sub-topic
	Hours

	1. 
	Introduction & Familiarization 
- Study of 8086 microprocessor kit
- Assembler and debugger usage
- Simple programs and data transfer instructions
	4

	1. 
	Arithmetic & Logical Operations 
- Addition, subtraction, multiplication, division
- BCD arithmetic
- Logical operations and bit manipulation
	4

	1. 
	 Looping & Control Instructions 
- Loop and jump instructions
- Array operations (searching, sorting)
	4

	1. 
	String & Array Operations 
- String transfer and comparison
- Block move and character counting
	3

	1. 
	 Stack & Subroutines 
- Stack operations
- Subroutines and recursion
	3

	1. 
	Interrupts & System Services 
- Software interrupts
- DOS interrupt functions
	4

	1. 
	Interfacing with I/O Devices 
- LED, switches, 7-segment display, keyboard interfacing
	3

	1. 
	Peripheral Interfacing 
- 8255 PPI interfacing
- Traffic light control
- Stepper motor interfacing
	3

	1. 
	Class Test 
	2




Suggested Learning Resources:
1. Advanced Microprocessor and Interfacing , Badri Ram, TMH 
1. Introduction to Microprocessor- R. Mathur 




Course Title – Applied Mathematics

Semester : 5th   
 
Course Code: COPE-505
              
Credits : 2 ( L : 2   T : 0   P : 0)

Course Objectives: 
· To learn about derivatives of functions having two or more variables.
· To learn about formation and solution of equations involving differential coefficients.
· To know about definition and uses of probability.
· To learn the use of matrices for solving simultaneous equations.
· To learn method of solving two variables linear programming models by the graphical solution.

Course Outcome:
After  completion of the course, students will be able to
· CO1: Recognize and differentiate functions having two or more variables.
· CO2:  Form and solve first and higher order ordinary differential equations.
· CO3:  Define probability and explain its applications.
· CO4:  Apply matrix and graphical methods to solve simultaneous linear equations and two-variable linear programming problems.

· Teaching Scheme:
	Teaching Scheme

	L
	T
	P
	Total Hours per week

	2
	0
	0
	2







· Examination Scheme:
	
	Internal Assessment (Theory)
	ESE

	Full Marks
	40
	60

	Pass Marks
	16
	24




Detailed Course Content:
	Unit
	Chapter Title
	Topics/ Sub-topics
	Intended Learning Outcomes
	Hours
	CO’s

	GROUP-A: DIFFERENTIAL CALCULUS
Hours: 3	Marks: 8

	A1
	Partial differentiation
	1.1. Function of two or more variables, Definition and meaning of partial derivatives (first order).
	1.Understand functions having two or more variables.
	
3
	CO-1

	GROUP – B: DIFFERENTIAL EQUATION
Hours: 22	Marks: 36

	B 1
	Differential Equation
	1.1.Definition, classification, order and degree of a Differential Equation.
1.2.	Formation of Ordinary Differential Equations.
	2.Recognize and form differential equations.
	

3
	

  CO- 2  

	B 2
	Ordinary differential equations of first order and first degree
	2.1.Separation of variables.
2.2.Homogeneous equations.
2.3 Equations  reducible to homogeneous form.
  2.4.Exact equations.
2.5.Linear equations.
2.6.Bernoulli’s equations.
2.7.	Application of Differential Equations[Laws of voltage ,current related to EC,RC,LRC]
	3.Can solve differential equation  of first order and first degree .
4. Can apply  differential equation  in solving  circuit related  problems.
	



7
	





CO-2

	B 3
	Differential Equations of first order and higher degree
	3      3.1. Left hand side resolved into factors, 3.2    3.2.  Equations solvable for x,
3.3. Equations solvable for y,
3.4. Clairaut’s equations.
	5. can solve Solution of different types of first order and higher degree Ordinary differential equations.
	

5
	

  CO- 2  

	B 4
	Differential Equations of second order
	4.1.Differential Equations of second order with constant co-efficient and right hand side zero.
4.1.1.Operator D, Auxiliary equation.
4.1.2.Rules for real and equal, real and unequal and complex roots. Complete solution.
4.2. Differential Equations of second order with constant co-efficient and right hand side a simple function of x.
[ Exponential , Trigonometric and algebraic function].
	6. Solve higher order linear Differential Equation .
7. Know about complementary function , particular integral , General solution,  particular solution, complete solution of different types of second order differential equations.
	
	



	GROUP – C: PROBABILITY
Hours: 4     Marks: 4

	C 1
	Probability
	1.1. Classical definition of probability
1.2.	Addition and multiplication laws, related examples (simple cases).
	1. Know about definition and uses of probability.
2. Apply Addition and multiplication laws of probability 
	
4
	
  CO- 3  




	GROUP – D: Matrix, Linear Programming problems.
Hours: 6	Marks: 12

	D1
	Matrix
	1.1.Transpose of a matrix,
1.2.Adjoint of a square matrix
1.3.Inverse of a matrix
 1.4.Solution of Simultaneous Linear   
      equations.
1.5.Characteristic Equations.
	13. Find inverse of a        matrix.
14.Solve simultaneous li near    equations  using matrix.
15. Find charec roots of matrix.
	



    4

	CO- 4

	D2
	Linear Programming Problems(Basics)
	      2.1.Introduction of system of Linear    
     equations involving two variable and       
     graphical solution of the system.

	16. Solve  two variables linear programming models by the graphical solution procedure.
	


   2
	


CO-5

	
	Class Test 
	2
	




 Distribution of Marks:

	Chapter No
	Topics
	Type of Questions
	Total Marks

	
	
	Objective
	Short
	Descriptive
	

	A1
	Partial
Differentiation
	
	3
	5
	8

	B1
	Differential
Equation
	3
	2
	
	5

	B2
	Diff. Equation
of first ord. first degree
	4
	3
	5
	12

	B3
	Diff. Equation
of first ord. higher degree
	2
	2
	3
	7

	B4
	Diff. Equation of second order
	2
	4
	6
	12

	C1
	Probability
	2
	2
	
	4

	D1
	Matrix
	2
	2
	3
	7

	D2
	LPP
	
	2
	3
	5

	
	Total
	15
	20
	25
	60




Suggested Learning Resources:
1. An Introduction to polytechnic mathematics Vol-III by Parbin Ahmed, Ajanta Choudhury, Geetali Das
2.  Applied Mathematics (vol. I&II) by R . D. Sharma
3. Engineering Mathematics by H .K. Das
4. Mathematics for Polytechnics by S.P. Deshpande.







[bookmark: _Hlk226835917]
Course Title – Computer Oriented Numerical Methods Lab
Semester : 5th  
Course Code : COPE-506
             
[bookmark: _Hlk215835421]Credit : 1 ( L : 0   T : 0   P : 2)  
Course Objective :
1. To introduce students to fundamental numerical methods used in solving engineering and mathematical problems. 
1. To develop programming skills for implementing numerical techniques using computers. 
1. To enable students to analyze accuracy, errors, and efficiency of numerical solutions. 

Course Outcomes :
On completion of the course, students will be able to:
CO1: Develop and execute computer programs to perform numerical computations.
CO2: Apply numerical methods to solve nonlinear and simultaneous linear equations.
CO3: Use interpolation, differentiation, and integration techniques for solving engineering problems.
CO4: Analyze and interpret numerical results, considering accuracy and computational errors.

Teaching Scheme:
	Teaching Scheme

	L
	T
	P
	Total Hours per week

	0
	0
	2
	2







Examination Scheme:
	
	Internal Assessment
(Practical)
	Practical Test 

	Full Marks
	30
	20

	Pass Marks
	12
	8


	





Detailed Course Content:	
	Unit
	Topic/ Sub-topic
	Hours

	1. 
	Introduction to Numerical Computation
1. Familiarization with programming environment (C / Python / Scilab).
1. Writing simple programs for basic arithmetic operations.
1. Study of round-off error and truncation error.
	4

	1. 
	Solution of Algebraic Equations
1. Bisection Method
1. Regula–Falsi Method
1. Newton–Raphson Method
Applications:
Finding roots of polynomial equations.
	4

	1. 
	 Solution of Simultaneous Linear Equations

1. Gauss Elimination Method
1. Gauss–Seidel Iterative Method
Applications:
Solving engineering equation systems.
	4

	1. 
	Interpolation Methods
1. Newton Forward Interpolation
1. Newton Backward Interpolation
Applications:
Estimating missing values in tables.
	3

	1. 
	 Numerical Differentiation
1. Forward Difference Method
1. Backward Difference Method
1. Applications:
Finding slope or rate of change
	3

	1. 
	Numerical Integration
1. Trapezoidal Rule
1. Simpson’s 1/3 Rule
Applications:
Area under curve, engineering calculations.
	4

	1. 
	Curve Fitting
1. Least Square Method
1. Linear curve fitting 
Applications:
Experimental data analysis.
	3

	1. 
	Matrix Operations
· Matrix addition
· Matrix multiplication
· Determinant calculation
Applications:
Engineering computation.
	3

	1. 
	Class Test 
	2



Suggested Programming Language
Any one of the following:
· C Programming / Python/ Scilab / MATLAB/ C++

Suggested Learning Resources:
1. Computer Oriented Numerical Methods : V Rajaraman
1. Computer Oriented Numerical Methods : R S Salaria.



Course Title – Android  Programming Lab

Semester : 5th   
 
Course Code: COOE-501
              
Credits : 2 ( L : 0   T : 0   P : 4)

Course Objectives: 
· To understand the fundamentals of Android application development.
· To design and implement user interfaces for Android applications.
· To work with various Android components and data storage mechanisms.

Course Outcomes: 
After completion of the course, students will be able to:
· CO1: Develop and run basic Android applications.
· CO2: Design user interfaces using various layouts and controls.
· CO3: Implement event handling and manage application state.


Teaching Scheme:
	Teaching Scheme

	L
	T
	P
	Total Hours per week

	0
	0
	4
	4




Examination Scheme:
	
	 Internal Assessment
(Practical)
	Practical Test 

	Full Marks
	60
	40

	Pass Marks
	24
	16



Detailed Course Content:	
	Unit
	Topic/ Sub-topic
	Hours

	1. 
	Introduction to Android Development
1. Setup Android Studio and SDK.
2. Create and run a basic "Hello World" Android application.
3. Understanding the structure of an Android project (Manifest, Resources, Java files)
	4

	2. 
	User Interface - Layouts and Views
1. Implement different Android Layouts (LinearLayout, RelativeLayout, ConstraintLayout).
2. Work with basic View components (TextView, EditText, Button).
3. Design a simple login screen layout.
	6

	3. 
	Basic UI Controls and Event Handling
1. Implement CheckBox, RadioButton, and Toast messages.
2. Implement event listeners for button clicks and other user interactions.
3. Use the R class to access resources.
	6

	4. 
	Activities and Intent
1. Create multiple Activities in a project.
2. Use of  Explicit Intents to navigate between activities.
3. Use of  Implicit Intents to launch external applications 
	10

	5. 
	Lists and Adapters
1. Implement a simple ListView to display an array of data.
2. Implement a custom ArrayAdapter.
3. Introduce RecyclerView for efficient list display.
	10

	6. 
	Data Persistence in Android Applications
Data Persistence 1 (Shared Preferences):
1. Use Shared Preferences to store and retrieve simple application data (e.g., user settings).
Data Persistence 2 (SQLite Database)
1. Create and manage an SQLite database using `SQLiteOpenHelper`.
2. Perform CRUD (Create, Read, Update, Delete) operations on database tables.
3. Integrate SQLite data with UI components (e.g., displaying data in a `RecyclerView`).
	12

	7
	Networking and API Calls
1. Understand HTTP requests and responses.
2. Use Volley or Retrofit library for making network requests.
3. Parse JSON data received from a remote API.
4. Display API data in the application's UI.
	8

	7. 
	Internal Assessment 
	4



Suggested Learning Resource
1. Android Programming: The Big Nerd Ranch Guide
2. Head First Android Development
3. Android Developers Website (Official Guide)

Course Title – IOT (TATA Course)

Semester : 5th   
 
Course Code: COOE-502
              
Credits : 2 ( L : 1   T : 0   P : 2)

Course Objectives: 

Course Outcomes: 
After completion of the course, students will be able to:


Teaching Scheme:
	Teaching Scheme

	L
	T
	P
	Total Hours per week

	1
	0
	2
	3









Examination Scheme:
	
	Internal Assessment
(Theory)
	ESE
	 Internal Assessment
(Practical)
	Practical Test 

	Full Marks
	16
	24
	36
	24

	Pass Marks
	06
	10
	14
	10





Detailed Course Content:

Distribution of Marks:



Suggested Learning Resource


Course Title – Major Project
Semester-  5th 

Course Code : PR-02

Credits : 2 ( L : 0   T : 0   P : 4)  


Course Objectives:
· To enhance programming, analysis, design, testing, and problem-solving abilities.
· To create tangible work (like an app, website, or system) to showcase skills to employers.
· To prepare for technical interviews by demonstrating enthusiasm and practical competency. 

Course Outcome:
After completion of the Major Project students will be able to:

CO1: Apply technical knowledge and skills to develop a working solution for a real- world scenario.
CO2: Develop skills and critical thinking  for major project. 
CO3: Develop team building, co-ordination and presentation of project works to the evaluators. 

Teaching Scheme:
	Teaching Scheme

	L
	T
	P
	Total Hours per week

	0
	0
	4
	4



Examination Scheme:
	
	Internal Assessment





	Full Marks
	100

	Pass Marks
	40


	





Course Contents: 

A major project is an assignment that the student needs to complete during the  semester to strengthen the understanding of fundamentals through effective application of the subjects learnt.


Guidelines for Major Project
i) Students are expected to undertake one major project during the semester based on the courses learnt in the current semester along with all the subjects learnt in earlier semesters. 
ii) The students may take up the project individually or in group. However, if project is done in group, each student must be given a responsibility for distinct modules. 
iii) Selected project/module must have relevant scope as per the marks assigned and must be carried out in the institute. 
iv) Internal guide should monitor and evaluate the progress of the project. Students are expected to show working demo of the project during final evaluation.
v) Students are expected to submit a  project report as a part of final submission.

The assessment will be based on the following:

The major project will be assessed internally by the project committee of the department on the following criteria
i) The project execution /completion by the student/group. 
ii)  Presentation on the major project.
iii) The submission of the report.
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