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COURSE PLAN
	Name of the Faculty
	PARIMALA A

	Designation/Department
	ASSISTANT PROFESSOR/ECE

	Course Code/Name
	U20EC704/ REAL TIME SYSTEM DESIGN

	Year/Section/Department
	IV/A/ECE

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

	Total Contact Hours Required
	45


Syllabus:
	UNIT I/ INTRODUCTION TO ARM PROCESSORS
	No. Of Periods:  09

	Fundamentals of ARM, ARM Instruction set, Thumb instruction set, ARM assembly language programming, Digital signal Processing in ARM, Exceptions and Interrupt handling.

	UNIT II/ COMPUTING PLATFORM AND DESIGN ANALYSIS
	No. Of Periods: 09

	CPU buses – Memory devices – I/O devices – Memory Protection Units – Memory Management Units – Component interfacing – Design with microprocessors – Development and Debugging – Program design – Model of programs – Assembly and Linking – Basic compilation techniques – Analysis and optimization of execution time, power, energy, program size – Program validation and testing.

	UNIT III/ PROCESS AND OPERATING SYSTEMS
	No. Of Periods: 09

	Multiple tasks and multi processes – Processes – Context Switching – Scheduling policies - Multiprocessor – Inter Process Communication mechanisms – Evaluating operating system performance – Power optimization strategies for processes – Firmware and Operating Systems for ARM processor.

	UNIT IV/ HARDWARE ACCELERATES & NETWORKS
	No. Of Periods: 09

	Accelerators – Accelerated system design – Distributed Embedded Architecture –Networks for Embedded Systems – Network based design – Internet enabled systems.

	UNIT V/ CASE STUDY
	No. Of Periods: 09

	Hardware and software co-design - Data Compressor - Software Modem – Personal Digital Assistants – Set–Top–Box. – System-on-Silicon – FOSS Tools for embedded system development. 





Objective:

	· To study the basic concepts of ARM Processors.
· To understand the computing platform and design analysis of ARM processors.

· To study the concepts of operating systems in ARM.

· To study the concepts of embedded networks.

· To understand case studies related to embedded systems.


Text Book: 
	T1: Wayne Wolf, Computers as Components: Principles of Embedded Computing System Design, Morgan Kaufmann Publisher, 2006.
T2: Philip A. Laplante, Rea time system design and analysis, 4th Edition, Wiley, 2013.


Website:
	W1: https://www.sciencedirect.com/topics/computer-science/thumb-instruction-set
W2:https://www.studocu.com/in/document/apj-abdul-kalam-technological-university/digital-signal-processing/introduction-to-dsp-on-the-arm/26251707
W3: https://embeddedwala.com/Blogs/embeddedsystem/what-is-memory-protection-unit
W4: https://www.embedded.com/using-a-memory-management-unit/
W5:https://www.brainkart.com/article/Component-Interfacing--Memory-and-Device-Interfacing_7792/
W6: https://ebooks.inflibnet.ac.in/csp13/chapter/embedded-system-design-process/
W7: https://rcet.org.in/uploads/academics/regulation2021/rohini_53516112740.pdf
W8:https://www.sciencedirect.com/topics/computer-science/embedded-multiprocessor#:~:text=Multiprocessing%20is%20very%20common%20in,of%20several%
20types%20of%20processors.
W9: https://www.ajiet.edu.in/img/ise/embedded/MODULE4-.pdf
W10: https://www.brainkart.com/article/Personal-Digital-Assistants_11842/
W11: https://www.brainkart.com/article/Set---Top---Box_11843/
W12: https://www.brainkart.com/article/System-On-Silicon_11844/
W13: https://www.brainkart.com/article/System-On-Silicon_11844/



Online Mode of Study:

	W1: https://nptel.ac.in/courses/108105057
W2: https://www.coursera.org/specializations/real-time-embedded-systems 


Course Plan:

	Topic Number
	Topic
	Reference Detail
	Page Number
	Mode of teaching
	Number of Periods Required
	Cumulative Period

	UNIT I - INTRODUCTION TO ARM PROCESSORS

	1
	Introduction
	Text Book 1
	-
	Black Board
	01
	01

	2
	Fundamentals of ARM
	Text Book 1
	59
	Black Board
	01
	02

	3
	ARM Instruction set 
	Text Book 1
	61
	Black Board
	01
	03

	4
	ARM Instruction set-Programs
	Text Book 1
	61
	Black Board
	01
	04

	5
	Thumb instruction set
	W1
	-
	Black Board
	01
	05

	6
	Thumb instruction set-Programs
	W1
	-
	Black Board
	01
	06

	7
	ARM assembly language programming
	Text Book 1
	58
	Black Board
	01
	07

	8
	Assembly language programming- Examples
	Text Book 1
	58
	Black Board
	01
	08

	9
	Digital signal Processing in ARM
	W2
	-
	Black Board
	01
	09

	10
	Exceptions
	Text Book 1
	111
	Black Board
	01
	10

	11
	Interrupt handling
	Text Book 1
	111
	Black Board
	01
	11

	Outcome of Unit I:

CO1: Analyze the embedded systems specifications and develop software programs.

	UNIT II - COMPUTING PLATFORM AND DESIGN ANALYSIS

	12
	CPU buses
	Text Book 1
	153
	Black Board
	01
	01

	13
	Memory devices
	Text Book 1
	166
	Black Board
	01
	02

	14
	I/O devices
	Text Book 1
	169
	Black Board
	01
	03

	15
	Memory Protection Units
	W3
	-
	Black Board
	01
	04

	16
	Memory Management Units
	W4
	-
	Black Board
	01
	05

	17
	Component interfacing
	W5
	-
	Black Board
	01
	06

	18
	Design with microprocessors
	Text Book 1
	177
	Black Board
	01
	07

	19
	Development and Debugging
	Text Book 1
	183
	Black Board
	01
	08

	20
	Program design
	W6
	-
	Black Board
	01
	09

	21
	Model of programs
	Text Book 1
	215
	Black Board
	01
	10

	22
	Assembly and Linking
	Text Book 1
	220
	Black Board
	01
	11

	23
	Basic compilation techniques
	Text Book 1
	227
	Black Board
	01
	12

	24
	Analysis and optimization of execution time, power, energy and program size.
	Text Book 1
	266
	Black Board
	01
	13

	25
	Program validation and testing.
	Text Book 1
	267
	Black Board
	01
	14

	Outcome  of Unit II:

CO2: Revise Computing platform and design analysis.

	UNIT III - PROCESS AND OPERATING SYSTEMS

	23
	Multiple tasks and multi processes
	Text Book 1
	294
	Black Board
	01
	01

	24
	Processes – Context Switching
	W7
	-
	Black Board
	01
	02

	25
	Scheduling policies
	Text Book 1
	303
	Black Board
	01
	03

	26
	Multiprocessor
	W8
	-
	Black Board
	01
	04

	27
	Inter Process Communication mechanisms
	Text Book 1
	325
	Black Board
	01
	05

	28
	Evaluating operating system performance
	Text Book 1
	330
	Black Board
	01
	06

	29
	Power optimization strategies for processes
	Text Book 1
	49
	Black Board
	01
	07

	30
	Power optimization strategies for processes
	Text Book 1
	49
	Black Board
	01
	08

	31
	Firmware and Operating Systems for ARM processor.
	W9
	-
	Black Board
	01
	09

	Outcome  of Unit III:

CO3: Demonstrate multiple tasks and multi processes.



	UNIT IV - HARDWARE ACCELERATES & NETWORKS

	32
	Introduction
	Text Book 1
	-
	Black Board
	01
	01

	33
	Accelerators
	Text Book 1
	384
	Black Board
	01
	02

	34
	Accelerated system design
	Text Book 1
	384
	Black Board
	01
	03

	35
	Distributed Embedded Architecture
	Text Book 1
	398
	Black Board
	01
	04

	36
	Distributed Embedded Architecture
	Text Book 1
	398
	Black Board
	01
	05

	37
	Networks for Embedded Systems
	Text Book 1
	405
	Black Board
	01
	06

	38
	Network based design
	Text Book 1
	413
	Black Board
	01
	07

	39
	Network based design
	Text Book 1
	413
	Black Board
	01
	08

	40
	Internet enabled systems
	Text Book 1
	416
	Black Board
	01
	09

	Outcome  of Unit IV:

CO4: Discuss hardware and software co-design

	UNIT V - CASE STUDY

	40
	Introduction
	-
	
	Black Board
	01
	01

	41
	Hardware and software co-design
	Text Book 1
	20
	Black Board
	01
	02

	42
	Data Compressor
	Text Book 1
	134
	Black Board
	01
	03

	43
	Software Modem
	Text Book 1
	278
	Black Board
	01
	04

	44
	Personal Digital Assistants
	W10
	-
	Black Board
	01
	05

	45
	Set–Top–Box
	W11
	-
	Black Board
	01
	06

	46
	System-on-Silicon
	W12
	-
	Black Board
	01
	07

	47
	FOSS Tools for embedded system development
	W13
	-
	Black Board
	01
	08

	48
	FOSS Tools for embedded system development
	W13
	-
	Black Board
	01
	09

	Outcome  of Unit V: 
CO5: Evaluate the requirements of programming embedded systems.


Course Outcome:

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

CO1:  Analyze the embedded systems specifications and develop software programs.
CO2:  Revise Computing platform and design analysis.
   CO3:   Demonstrate multiple tasks and multi processes.

CO4:  Discuss hardware and software co-design
CO5:  Evaluate the requirements of programming embedded systems.


Course Outcome Vs Program Outcome Mapping:
	COs
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11
	PO12
	PSO1
	PSO2

	CO1
	1
	2
	3
	3
	3
	3
	2
	1
	1
	1
	3
	2
	2
	2

	CO2
	-
	3
	3
	4
	-
	2
	-
	-
	-
	-
	2
	-
	-
	3

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

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

	CO5
	1
	-
	2
	3
	3
	-
	-
	-
	-
	-
	2
	-
	1
	-

	AVG
	0.8
	1.4
	2.2
	3.2
	2.4
	2
	0.8
	0.2
	1
	0.4
	2.4
	0.8
	1.6
	2


Content beyond Syllabus:

	· DVD Player
· RTOS and IDE for Embedded System Design


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)
	3. ARM Instruction set 
22. Assembly and linking
	CO 1 & CO2

	
	2
	Assignment – Poster Presentation /  PPT (20)
	5. Thumb Instruction set and programming
23. Basic compilation techniques
	CO 1 & CO2

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

	
	3
	 Seminar (20)
	25. Scheduling policies
35. Distributed Embedded Architecture
	CO 3 & CO4

	
	4
	Case Study Report (20)
	1. Alarm Clock 

2. Audio player
	CO 5

	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)
	--
	--


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

	
	
	
	
	
	
	
	
	
	
	
	
	

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

	
	
	
	
	
	
	
	
	
	
	
	
	

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