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Course Name
Code L T P C INT MID Total
CS 214 Computational Models for Real Time Systems 3 0 0 3 50 50 200
COB1: To develop the student’s ability to understand the
concepts of Real-Time Systems, their characteristics, requirements L.
and architecture. Students should be able to Understand the principles for
COB2: To develop the student’s ability to understand different Cco1 mOOI?Ceigéng mrgg (!:‘-I::rr?e (I:Z;SrL(S.I e);li-tr;gs dg,fgl:em S;tt] ggtu“gg
time of timing constraints and modelling various such timing P ’ . g piex| g Yy
constraints for model development resource sharing among real-time tasks and scheduling
i i among multiple processors.
COB3: To provide the students with some knowledge and
Course | analysis skills associated with the principles of real-time task Course
Objectives | scheduling. Outcomes
o — = 2biT ; T co?2 Students should be able to Solve the scheduling and
COB4: To develop the student’s ability to understand the resource sharing related problems for real time systems.
concepts of resource sharing and ways to handle dependencies
among them.
COBS5: To provide the students with some basic knowledge of COo3 Canrali)rllze C:)Zitrgi?]r::rar:r]]?jnZ((a:er?;riorsali-r?crlnuedir?ysggr:r?ti f\;,\ilr:h
multiprocessor scheduling modelling. ying ' 9 9
performance bottlenecks.
N co Mapping with Program Outcomes (POs) Mapping with PSOs
0. S
PO1 PO2 | PO3 | PO4 | PO5 | PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 | PSO3
CO1 - - - - 1 1 - - 2 - 1 -
CO2 - - 1 1 - - 2 1 1 -
COo3 - - 2 2 - - 2 2 2 -
SYLLABUS
No. Content Hours COs
Module 1: Basic concepts and Definition of Real-Time Systems, Applications of Real-Time Systems, Basic Model of a Real-Time
N P . System, Characteristics of Real-Time Systems, Safety and reliability, Taxonomy of Real-Time Systems,
definitions related to Real Time 7 . i . ; . O . 6 CO01, CO2
S Timing constraints of Real-Time Systems, Events in Real-Time Systems, Modelling Timing Constraints
ystems . .
in Real-Time Systems.
Basic concepts in real-time scheduling, Taxonomy of Real-Time Tasks and their characteristic,
Tasks scheduling: Basic concepts and terminologies, Classification of Real-Time task
] . scheduling algorithms, Clock-driven scheduling: Table-driven scheduling, Cyclic schedulers,
Module 2: Real-Time Task Generalized Task schedulers, Cyclic Vs. Table-driven schedulers. 16 CO1,2&3
Scheduling )
Hybrid schedulers
Event-driven schedulers: Earliest Deadline First (EDF), Rate Monotonic Scheduling (RMA),
their comparative pros and cons. Other issues.
m;)r?éljlliigzresource sharing and Resource sharing among real-time tasks, Priority inversion and means to handle priority
gr g3 inversion. Priority Inheritance Protocol (PIP) and Priority Ceil Protocol (PCP), Highest Locker 8 CO01,2&3
dependencies among Real-Time . N . . .
Tasks Protocol (HLP). Different types of priority inversions under PCP, Handling Task dependencies.
Module 4: . . . . .
Scheduling Real-Time Tasks in !\/Iultl—_prqcessor task AII_ocatlon, Dyna.mlc allocation of Tgsks_, Fault—toler:fmt allocation of tasks, _Clo_cks CO1&3
; s in Distributed Real-Time Systems: Clock synchronization, centralized clock synchronization, 6
Multi-processor and Distributed L S
S Distributed clock synchronization
ystems
Total Hours 36
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Supplementary Readings
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2. Kopetz, Hermann. Real-time systems: design principles for distributed embedded applications. Springer Science & Business Media, 2011.
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