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COURSE PLAN

	Name of the Faculty
	

	Designation/Department
	ASSISTANT PROFESSOR / ECE

	Course Code/Name
	U23ECT61 / EMBEDDED SYSTEM AND IOT

	Year/Section/Department
	III / B / ECE

	Credits Details
	L: 3
	T: 0
	P: 0
	C: 3

	Total Contact Hours Required
	45


Syllabus:
	UNIT I/ 8051 MICROCONTROLLER
	09

	Microcontrollers for an Embedded System – 8051 – Architecture – Addressing Modes – Instruction Set – Program and Data Memory – Stacks – Interrupts – Timers/Counters – Serial Ports – Programming.

	UNIT II/ EMBEDDED SYSTEMS
	09

	Embedded System Design Process – Model Train Controller – ARM Processor – Instruction Set Preliminaries – CPU – Programming Input and Output – Supervisor Mode – Exceptions and Trap – Models for programs – Assembly, Linking and Loading – Compilation Techniques – Program Level Performance Analysis.

	UNIT III/ PROCESSES AND OPERATING SYSTEMS
	09

	Structure of a real – time system – Task Assignment and Scheduling – Multiple Tasks and Multiple Processes – Multi-rate Systems – Pre emptive real – time Operating systems – Priority based scheduling– Inter-process Communication Mechanisms – Distributed Embedded Systems–MPSoCs and Shared Memory Multiprocessors – Design Example – Audio Player, Engine Control Unit and Video Accelerator.

	UNIT IV/ IOT ARCHITECTURE AND PROTOCOLS
	09

	Internet – of – Things – Physical Design, Logical Design – IoT Enabling Technologies – Domain Specific IoTs – IoT System Management with NETCONF– IoT Platform Design – Methodology – IoT Reference Model –Domain Model – Communication Model – IoT Reference Architecture–IoT Protocols -MQTT, XMPP, Modbus, CANBUS and BACNet.

	UNIT V/ IOT SYSTEM DESIGN
	09

	Basic building blocks of an IoT device–Raspberry Pi–Board–Linux on Raspberry Pi–Interfaces

–Programming with Python–Case Studies: Home Automation, Smart Cities, Environment and Agriculture.


Objective:

	· Learn the architecture and features of 8051. 

· Study the design process of an embedded system. 

· Understand the real – time processing in an embedded system. 

· Learn the architecture and design flow of IoT.

· Build an IoT based system.


Text Book: 

	T1: Mohammed Ali Mazidi, Janice Gillispie Mazidi, Rolin D.McKinlay, “The 8051 Microcontroller and Embedded Systems Using Assembly and C”, Second Edition, Pearson Education, 2008. (Unit – I) 

T2. Marilyn Wolf, “Computers as Components – Principles of Embedded Computing System Design”, Third Edition, Morgan Kaufmann, 2012. (Unit – II,III) 

T3. Arshdeep Bahga, Vijay Madisetti, “Internet of Things A Hands on Approach”, Universities Press, 2015. (Unit – IV,V)


Reference Book: 

	R1: Mayur Ramgir, “Internet of Things, Architecture, Implementation and Security”, First Edition, Pearson Education, 2020. 

R2. Lyla B.Das, “Embedded Systems: An Integrated Approach”, Pearson Education 2013. 

R3. Jane.W.S .Liu, “Real Time Systems”, Pearson Education, 2003.


Online Mode of Study:

	· NPTEL – Embedded Systems & IoT  https://nptel.ac.in
· Geeks for Geeks – Embedded Systems & IoT  https://www.geeksforgeeks.org


Course Plan:

	Topic No.
	Topic
	Reference Detail
	Page Number
	Mode of teaching
	Number of Periods Required
	Cumulative Period

	UNIT I - 8051 MICROCONTROLLER (9)

	1
	Microcontrollers for Embedded Systems
	T1
	1–8
	BB
	1
	1

	2
	8051 Architecture
	T1
	9-38
	BB
	2
	3

	3
	Addressing Modes
	T1
	39-54
	BB
	1
	4

	4
	Instruction Set
	T1
	55-115
	BB
	1
	5

	5
	Program & Data Memory
	T1
	116-132
	BB
	1
	6

	6
	Stack & Interrupts
	T1
	133-138
	BB
	1
	7

	7
	Timers/Counters & Serial
	T1
	139-160
	BB
	1
	8

	8
	8051 Programming
	T1
	161-198
	BB
	1
	9

	Outcome of Unit I:

CO1: Explain the architecture and features of 8051.

	UNIT II - EMBEDDED SYSTEMS (9)

	9
	Embedded System Design Process
	T2
	1-24
	BB
	2
	11

	10
	Model Train Controller
	T2
	25–36
	BB
	1
	12

	11
	ARM Processor
	T2
	37–62
	BB
	1
	13

	12
	Instruction Set Preliminaries
	T2
	63-78
	BB
	1
	14

	13
	CPU Architecture
	T2
	79-96
	BB
	1
	15

	14
	Programming I/O
	T2
	97-118
	BB
	1
	16

	15
	Supervisor Mode & Exceptions
	T2
	119-134
	BB
	1
	17

	16
	Models, Linking & Loading
	T2
	135-158
	BB
	1
	18

	Outcome  of Unit II:

CO2: Develop a model of an embedded system.

	UNIT III - PROCESSES AND OPERATING SYSTEMS (9)

	17
	Real-Time System Structure
	T2
	159-176
	BB
	1
	19

	18
	Task Assignment & Scheduling
	T2
	177-198
	BB
	1
	20

	19
	Multiple Tasks & Multi-rate
	T2
	199-214
	BB
	1
	21

	20
	Pre-emptive RTOS
	T2
	215-230
	BB
	1
	22

	21
	Priority Scheduling
	T2
	231-248
	BB
	1
	23

	22
	Inter-process Communication
	T2
	249-268
	BB
	1
	24

	23
	Distributed Embedded Systems
	T2
	269-286
	BB
	1
	25

	24
	MPSoCs & Shared Memory
	T2
	287-304
	BB
	1
	26

	25
	Case Studies
	T2
	305-324
	PPT
	1
	27

	Outcome  of Unit III:

CO3: List the concepts of real time operating systems.

	UNIT IV – IOT ARCHITECTURE AND PROTOCOLS (9)

	26
	Introduction to IoT
	T3
	1-20
	BB
	1
	28

	27
	Physical Design
	T3
	21-40
	BB
	1
	29

	28
	Logical Design
	T3
	41-60
	BB
	1
	30

	29
	IoT Enabling Technologies
	T3
	61-84
	BB
	1
	31

	30
	Domain Specific IoTs
	T3
	85-110
	BB
	1
	32

	31
	NETCONF & IoT Mgmt
	T3
	111-132
	BB
	1
	33

	32
	IoT Reference Models
	T3
	133-154
	BB
	1
	34

	33
	Communication Models
	T3
	155-174
	BB
	1
	35

	34
	IoT Protocols
	T3
	175-210
	BB
	1
	36

	Outcome  of Unit IV:

CO4: Learn the architecture and protocols of IoT. 

	UNIT V – IOT SYSTEM DESIGN (9)

	35
	IoT Device Building Blocks
	T3
	211-228
	BB
	1
	37

	36
	Raspberry Pi Architecture
	T3
	229-246
	BB
	1
	38

	37
	Linux on Raspberry Pi
	T3
	247-266
	BB
	1
	39

	38
	Pi Interfaces
	T3
	267-286
	BB
	1
	40

	39
	Python Programming
	T3
	287-320
	BB
	2
	42

	40
	Case Study – Home Automation
	T3
	321-338
	PPT
	1
	43

	41
	Case Study – Smart Cities
	T3
	339-356
	PPT
	1
	44

	42
	Case Study – Environment/Agriculture
	T3
	357-374
	PPT
	1
	45

	Outcome  of Unit V:

CO5: Design an IoT based system for any application
CO6: Able to understand the application areas of IOT


Course Outcome:

	At the end of course: Students should be able to do:

CO1: Explain the architecture and features of 8051.

CO2: Develop a model of an embedded system. 

CO3: List the concepts of real time operating systems. 

CO4: Learn the architecture and protocols of IoT. 

CO5: Design an IoT based system for any application 

CO6: Able to understand the application areas of IOT


Course Outcome Vs Program Outcome Mapping:

	COs
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11
	PO12
	PSO1
	PSO2

	CO1
	3
	3
	3
	2
	2
	-
	-
	-
	-
	-
	-
	-
	3
	2

	CO2
	3
	3
	3
	2
	2
	-
	-
	-
	-
	-
	-
	-
	3
	2

	CO3
	3
	3
	2
	2
	2
	-
	-
	-
	-
	-
	-
	-
	2
	1

	CO4
	3
	3
	2
	2
	2
	-
	-
	-
	-
	-
	-
	-
	3
	3

	CO5
	3
	3
	3
	3
	3
	-
	-
	-
	-
	-
	-
	-
	3
	3

	CO6
	3
	3
	3
	3
	3
	-
	-
	-
	-
	-
	-
	-
	3
	3

	AVG
	3
	3
	3
	2
	2
	-
	-
	-
	-
	-
	-
	-
	3
	2


Content beyond Syllabus:

	· Edge AI for IoT Applications


Internal Evaluation Components:

	Webportal
	Assignment
	Components
	Topic Number with Topic / 

Unit Details
	Relevance to CO

	Webportal 1
	--
	Assessment – I (60)
	Unit I and II
	CO 1 & CO2

	
	1
	Assignment – Handwritten (20)
	8: Serial Ports – Programming.
16: Assembly, Linking and Loading
	CO1 & CO2

	
	2
	Assignment – Poster Presentation /  PPT (20)
	5: Program & Data Memory
14: Programming I/O
	CO1 & CO2

	Webportal 2
	--
	Assessment – II (60)
	Unit III and IV
	CO3 & CO4

	
	3
	Seminar (20)
	21: Priority Scheduling
24: MPSoCs & Shared Memory
	CO3 & CO4

	
	4
	Case Study Report (20)
	31: NETCONF & IoT Mgmt
34: IoT Protocols
	CO3 & CO4

	Webportal 3
	--
	Model Exam (75)
	Unit I to V
	CO1 to CO6

	
	5
	MCQ (15)
	Unit I to V
	CO1 to CO6

	
	-
	Course Attendance (10)
	--
	--


* Note:

· Seminar contents should be of minimum 8 pages.

· PPT contents should be of minimum 24 slides.

· Each students Seminar and PPT should not be in Common.

Submission Details:

	Phase 1(Before AT 1)
	Phase 2 (Before AT 2)
	Phase 3 (Model)

	Assignment 1
	Assignment 2
	Assignment 3
	Assignment 4
	Assignment 5

	
	
	
	
	


Google Class Code Details:

Class Name: 

PLAN OF ASSESSMENT TEST –DISTRIBUTION OF MARKS:

	TEST
	CO- MARK WISE  DISTRIBUTION
	BLOOM’S LEVEL MARK WISE DISTRIBUTION

	AT-1
	CO1
	CO2
	CO3
	CO4
	CO5
	CO6
	BTL1
	BTL2
	BTL3
	BTL4
	BTL5
	BTL6

	
	37
	23
	-
	-
	-
	-
	
	
	
	-
	-
	-

	AT-2
	CO1
	CO2
	CO3
	CO4
	CO5
	CO6
	BTL1
	BTL2
	BTL3
	BTL4
	BTL5
	BTL6

	
	-
	-
	37
	23
	-
	-
	
	
	
	-
	-
	-

	MODEL
	CO1
	CO2
	CO3
	CO4
	CO5
	CO6
	BTL1
	BTL2
	BTL3
	BTL4
	BTL5
	BTL6

	
	20
	20
	20
	20
	10
	10
	30
	50
	20
	-
	-
	-
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