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For Questions, Notes, Syllabus & Results
EC8791 EMBEDDED AND REAL TIME SYSTEMS
DETAILED SYLLABUS

OBJECTIVES:

The student should be made to:

* Understand the concepts of embedded system design and analysis
» Learn the architecture and programming of ARM processor

* Be exposed to the basic concepts of embedded programming

» Learn the real time operating systems

UNIT | INTRODUCTION TO EMBEDDEDSYSTEM DESIGN

Complex systems and microprocessors— Embedded system design process —Design
example: Model train controller- Design methodologies- Design flows — Requirement Analysis
— Specifications-System analysis and architecture design — Quality Assurance techniques -
Designing with computing platforms — consumer electronics architecture — platform-level
performance analysis.

UNIT I ARM PROCESSOR AND PERIPHERALS

ARM Architecture Versions — ARM Architecture — Instruction Set — Stacks and Subroutines —
Features of the LPC 214X Family — Peripherals — The Timer Unit — Pulse Width Modulation
Unit — UART — Block Diagram of ARM9 and ARM Cortex M3 MCU.

UNIT Il EMBEDDED PROGRAMMING

Components for embedded programs- Models of programs- Assembly, linking and loading —
compilation techniques- Program level performance analysis — Software performance
optimization — Program level energy and power analysis and optimization — Analysis and
optimization of program size- Program validation and testing.

UNIT IV REAL TIME SYSTEMS

Structure of a Real Time System — Estimating program run times — Task Assignment and
Scheduling — Fault Tolerance Techniques — Reliability, Evaluation — Clock Synchronisation.

UNIT V PROCESSES AND OPERATING SYSTEMS

Introduction — Multiple tasks and multiple processes — Multirate systems- Pre-emptive
Realtime operating systems- Priority based scheduling- Interposes communication
mechanisms — Evaluating operating system performance- power optimization strategies for
processes — Example Real time operating systems-POSIX-Windows CE. - Distributed
embedded systems — MPSoCs and shared memory multiprocessors. — Design Example -
Audio player, Engine control unit — Video accelerator.

TEXT BOOKS:

1. Marilyn Wolf, —Computers as Components - Principles of Embedded Computing System
Designll, Third Edition —Morgan Kaufmann Publisher (An imprint from Elsevier), 2012. (UNIT

1,11, 11, V)

2. Jane W.S. Liu, I Real Time Systemsll, Pearson Education, Third Indian Reprint, 2003.
(UNIT IV)
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