
SCHEME OF COURSE WORK

Course Title REAL TIME CONCEPTS OF EMBEDDED SYSTEMS
Course Code 15EE2203 L P C 3 0 3
Program M.Tech
Specialization POWER SYSTEM AND CONTROL AUTOMATION
Semester I
Prerequisites Microcontroller, Operating Systems Basics
Course to which
it is prerequisite To all advanced Electrical Courses
Course Outcomes
CO1: Understand Real-Time System.
CO2: Analyze how embedded hardware is used for Real-Time System.
CO3: Identify the role of peripherals for Real-Time Systems.
CO4: Understand the definition of Real-Time Operating System.
CO5: Explain the principles of Scheduling.

Program Outcomes (POs):

A graduate of M.Tech (Power System and Control Automation) will be able to1 Acquire in depth knowledge in the area of power system control and automation.2 Attain the ability to prepare models with respect to any kind of problem on hand and try to solve related topower system control and automation.3 Obtain the capability of problem solving and original thinking to arrive at feasible and optimal solutionsconsidering societal and environmental factors.4 Have sufficient knowledge base, sufficient to apply the techniques and tools to solve power systemproblems.5 Use the state-of-the-art tools for modeling, simulation and analysis of problems related to power systems.6 Attain the capability to contribute positively to collaborative and multidisciplinary research to achievecommon goals.7 Demonstrate knowledge and understanding of power system engineering and management principles andapply the same for efficiently carrying out projects with due consideration to economical and financialfactors.8 Communicate confidently, make effective presentations and write good reports to engineering communityand society.9 Recognize the need for life-long learning and have the ability to do it independently.10 Become socially responsible and follow ethical practices to contribute to the community for sustainabledevelopment of society.11 Independently observe and examine critically the outcomes of his actions and reflect on to make correctivemeasures and move forward positively.
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Assessment Methods Assignment / Quiz / Seminar / Case Study / Mid-Test / End Exam
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1.
Introduction toReal timeEmbeddedSystem, Types ofReal Timesystems, RealTime Applicationsand features,Issues in real timecomputing,

CO-1
a) What is a Real TimeEmbedded System?Explain the various issuesof Real TimeSystems/Computing?

 Lecture
 State-of-the-artexamples

Assignment(Week 6)Quiz(Week 8)Mid-Test 1(Week 9)

2.
Performancemeasures of RealTime System, real-time requirementspecifications,modeling/verifying designtools (real-timeUML, state charts,etc.,)

CO-1 a) Explain three differentUML diagrams withexamples.  Lecture
Assignment(Week 5)Quiz(Week 6)Mid-Test 1(Week 9)

3. Selection criteriafor Real timesystem -Hardware andSoftware CO-2 a) What is a heterogeneousembedded system? Definehardware-softwarepartitioning and need for
 Lecture
 PowerPoint

Assignment(Week 5)Quiz(Week 6)Mid-Test 1



perspective, needfor partitioning,criteria forpartitioning,SystemConsiderations
partitioning. (Week 9)

4. Basic developmentenvironment-Hostvs Target Concept,CPU features –Architecture, On-Chip peripherals
CO-2

a) What is cross-platformdevelopment? Explain thehost system in anembedded system indetail.
 Lecture
 Datasheet

Assignment(Week 6)Quiz(Week 8)Mid-Test 1(Week 9)
5.

Real timeimplementationconsiderations,Pipeline, busarchitecture,Interrupts, Casestudy of real timeapplications usingC2000microcontroller
CO-2 a) Explain the role ofperipherals in real-timecommunication.  Lecture

 Datasheet
Assignment(Week 6)Quiz(Week 8)Mid-Test 1(Week 9)

6.
Role ofperipherals forReal Timesystems, On-Chipperipherals &hardwareaccelerators,Peripherals, Needof real timeCommunication

CO-3 a) Explain the role ofhardware acceleratorswith a neat block diagram  Lecture
 PowerPoint

Assignment(Week 6)Quiz(Week 8)Mid-Test 1(Week 9)
7. MID TEST – 1

8.
CommunicationRequirements,Timeliness,Dependability,Real timeCommunicationPeripherals – I2C,SPI & UART

CO-3 a) Explain I2C Protocol indetail.  Powerpoint
 Lecture

Assignment-2(Week 14)Quiz-2(Week 14)Mid-Test 2(Week 15)
9. Case study -Illustration ofConfiguring andInterfacing theperipherals and CO-3 a) Explain configuration forSPI communication in aC2000 processor  Lecture

 Datasheet Assignment-2(Week 14)Quiz-2(Week 14)



Real timecommunicationprotocols forC2000 platforms
Mid-Test 2(Week 15)

10.
SoftwareArchitecture ofreal time System,Introduction toRTOS, role ofRTOS, Real timekernel, qualities ofgood RTOS,Functionalities ofRTOS

CO-4 a) What is the role of RTOS inembedded systems?  Lecture
 PowerPoint

Assignment-2(Week 14)Quiz-2(Week 14)Mid-Test 2(Week 15)

11.
Task Management,I/O management,Memorymanagement,Task, Task controlblock, ContextSwitching,Interruptshandling

CO-4
a) Explain function queuescheduling. Compare itscharacteristics with RTOSsoftware architecture  Lecture

Assignment-2(Week 14)Quiz-2(Week 14)Mid-Test 2(Week 15)

12.
Multiprocessingand multitaskingCase studyexamples fordemonstratingtask managementusing TI RTOS onC2000 platformsunderstandinguser API andprogramming.

CO-4 a) Explain with anexample, taskmanagement using TI-RTOS.  Lecture
 Datasheet

Assignment-2(Week 14)Quiz-2(Week 14)Mid-Test 2(Week 15)

13.
Principles,Semaphores andQueues, HardReal-TimeSchedulingConsiderations,definitions,Overview ofSchedulingpolicies (RatemonotonicAnalysis (RMA),Earliest Deadline

CO-5 a) Explain with examples,what are the problemsassociated with shareddata.  Lecture
Assignment-2(Week 14)Quiz-2(Week 14)Mid-Test 2(Week 15)



First (EDF) andetc.,)

14.

TaskSynchronization,shared dataproblems and itsways of handling,Inter taskcommunication –Need ofcommunication,Message Mailboxand MessageQueues, RTOSproblems -Priority inversionphenomenon,Deadlockphenomenon andsteps to handlethem.

CO-5 a) Define priority inversion.Explain with examples,bounded and unboundedpriority inversions.  Lecture
Assignment-2(Week 14)Quiz-2(Week 14)Mid-Test 2(Week 15)

15. MID TEST – 216. SEMESTER END EXAM


