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ACADEMIC REGULATIONSFOR M.TECH. DEGREE COURSE
(Applicable for Students admitted from the acadeysiar 2014-2015)

Applicable for the students of M. Tech. (Regulagu&e from the Academic Year 2014-15 and
onwards

The M. Tech. degree shall be conferred on candidak® are admitted to the program and
who fulfil all the requirements for the award oéttlegree.

1.0 Eliqibility for Admissions

Admission to the above program shall be made sulgeeligibility, qualification and
specialization as prescribed by the State Goverhifnam time to time.

2.0 Award of M. Tech. degree

2.1 A student shall be declared eligible for the awairthe M. Tech. Degree, if he pursues
a course of study in not less than two and not rtitaae four academic years.

2.2 A student, who fails to fulfill all the academiaqpgrements for the award of the degree
within four academic years from the year of his &dmon, shall forfeit his seat in M.
Tech. course.

2.3 The student shall register for all 88 credits amclise all the 88 credits.

2.4 The minimum instruction days in each semester @re 9
2.5 The medium of instruction and examination shalEbglish.

3.0 A. Coursesof Study

The following specializations are offered at prégenthe M. Tech. course of study.

Bio-Technology

Embedded Systems

Power Electronics

Structural Engineering

Computer Science & Engineering
Machine Design

ouhwnE

and any other course as approved by the Collegektsity/AICTE from time to time.

B. Departmentsoffering M.Tech. programmes with specializations mentioned below:

Sl. No. Department M.Tech Course
1 Bio-Technology| Bio-Technology
2 ECE Embedded Systems
3 EEE Power Electronics
4 Civil Structural Engineering
5 CSE Computer Science & Engineering
6 Mechanical Machine Design




4.0 Minimum I nstructional Days and Attendance

The programs are offered on a unit basis with satiect being considered a unit.

4.1 The minimum instruction period for each semestall be 90 clear instruction days.

4.2.

4.3.

4.4

4.5

4.6.

4.7.

4.8

A student shall be eligible to write semestad examinations if he acquires a
minimum of 75% of attendande each of all the subjects.

Condonation of shortage of attendance in aggeeup to 10% (65% and above and
below 75%) in each semester shall be granted bindteute Academic Committee.

Shortage of attendance below 65% in aggregate isbialie condoned.

Students whose shortage of attendance is not ceddonany semester are not
eligible to write their end semester examinationsobjects of the corresponding
semester and their registration shall stand casatell

A fee as prescribed by the Institute Acade@owenmittee shall be payable towards
condonation of shortage of attendance.

A candidate shall put in a minimum required atterg#a in at least 50% of the
theory subjects in the present semester to get giemimto the next semester. In
order to qualify for the award of the M. Tech. Degrthe candidate shall complete
all the academic requirements of the subjectseashe course structure.

. A student will be promoted to the next semestehef satisfies the attendance

requirement of the present semester including tngs df attendance in sports,
games, NCC and NSS activities subject to a maxiratitd instructional days in a
semester. Prior permission of the Head of the Deymant in writing shall be
obtained by the students to avail the attendarme &bove mentioned activities.

5. Evaluation

The performance of the candidate in each semdsadirtse evaluated subject-wise, with a

maximum of 100 marks for theory and 100 marks f@cpcals, on the basis of Internal

Evaluation and End Semester Examination.

For the theory subjects 60 marks shall be awardesdd on the performance in the End
Semester Examination and 40 marks shall be awdrdseld on the Internal Evaluation.
For internal evaluation there shall be the tworimaéexaminations conducted-one in the
middle of the semester and the other immediatetlgr dhe completion of instruction.
Each internal examination shall be conducted ftwtal duration of 120 minutes. The
final marks secured by each candidate in the iateawaluation is arrived at by giving a
weightage of 70% to the best secured internal exatioin and 30% weightage to the
least secured internal examination. A student ghabsent for any internal examination
for any reason what so ever shall be deemed to $esmared ‘zero’ marks in the test/
examination and no makeup test/ examination sleatidmducted.

5.1

Internal Examination

Part A (20 Marks)




4 questions of 5 marks each (All questions are cosapy).
Part B (20 Marks)
4 questions to be answered out of 6 questions, @aestion carry 5 marks.

External Examination

Part A (20 Marks)

5 guestions (1 question from each unit) of 4 madash (Compulsory questions)
Part B (40 Marks)

5 questions (1 question from each unit with intect®ice) each question carries 8
marks.

5.2 For practical subjects, 60 marks shall be awardestdb on the performance in the End
Semester Examinations. 40 marks shall be awardedtdrnal evaluation out of which
20 marks shall be for day to day evaluation andnfrks shall be for internal
examination.

5.3 There shall be seminar presentation each during@&inester as well as Il semester. For
seminar, a student under the supervision of a tiaamember, shall collect the
literature on a topic and critically review theshhture and submit it to the department
in a report form and shall make an oral presemdiefore the Departmental Academic
Committee consisting of Head of the Department,eBupor and two other senior
faculty members of the department. For each Sentimare will be only internal
evaluation of 50 marks. A candidate has to securenamum of 50% of marks to be
declared successful.

5.4 There shall be a Comprehensive Viva-Voce in lll 8star. The Comprehensive Viva-
Voce will be conducted by a Committee consistingdeid of the Department and two
Senior Faculty members of the Department. The Cehsrsive Viva-Voce is
intended to assess the students’ understandingrimius subjects he has studied during
the M. Tech. course of study. The ComprehensiveaWuce is evaluated for 100
marks by the Committee. There are no internal méoskshe Comprehensive Viva-
Voce. A candidate has to secure a minimum of 50%meafks to be declared
successful.

5.5 A candidate shall be deemed to have secured thienomm academic requirement in a
subject if he secures a minimum of 40% marks énEhd semester Examination and a
minimum aggregate of 50% of the total marks in EHmel Semester Examination and
Internal Evaluation taken together.

5.6 In case the candidate does not secure the minincageanic requirement in any subject
(as specified in 5.5) he has to reappear for thé &mester Examination in that
subject. A candidate shall be given one chance-tegister for each subject provided
the internal marks secured by a candidate areghess50% and so has failed in the end
examination. In such a case, the candidate mustgister for the subject(s) and secure
the required minimum attendance. The candidateaesndance in the re-registered
subject(s) shall be calculated separately to degmn his eligibility for writing the
end examination in those subject(s). In the evéthe student taking another chance,
his internal marks and end examination marks obthin the previous attempt stand
cancelled.

5.7 In case the candidate secures less than the rdcattendance in any subject, he shall
not be permitted to write the End Examination iatteubject. He shall re-register the
subject when next offered.



6.0

6.1.

6.2

6.3

6.4

6.7

5.8 Laboratory examination for M. Tech. courses fom@&rks must be conducted with two

Examiners, one of them being the Laboratory Clasactier and the second examiner
shall be appointed by the Controller of Examinagionconsultation with the HOD.

Evaluation of Project / Dissertation Work:

The work on the project shall be initiated in thegimning of the Il semester and the
duration of the project is for two semesters. Aj@gbReview Committee (PRC) shall be
constituted comprising of Head of the Departmert #imee other senior faculty members
concerned with the M.Tech programme. The studenticiiate the Project work only
after obtaining the approval of PRC. This procesibe completed within four weeks of
commencement of 11l semester.

The candidate shall be required to submitishes dissertation after taking up a topic
approved by the Project Review Committee.

Reqistration of Project Worlk candidate is permitted to register for the pcojgork after
satisfying the attendance requirement of all thevipius semesters and after obtaining the
approval of the Institute Academic Committee.

After satisfying 6.2, a candidate has to supmitonsultation with his project supervisor,
the title, objective and plan of action of his jwork to the PRC for its approval.

If the candidate wishes to change his supeargsdopic of the project he can do so with
approval of PRC. However, the PRC shall examinetdrehe change of topic/supervisor
leads to a major change of his initial plans ofigebproposal. If so his date of registration
for the project work starts from the date of chanfsupervisor or topic as the case may
be.

Project work and Dissertation:

A candidate is permitted to submit project disgemtaonly after successful completion of
all subjects (theory and practical), seminars, caim@nsive viva-voce, and after the
approval of PRC, not earlier than 40 weeks from dhage of registration of the project
work. For the approval of PRC, the candidate shatimit the draft copy of thesis to the
Head of the Department and shall make an oral ptasen before the PRC. Along with
the draft thesis the candidate shall submit draftycof a paper in standard format fit for
publication in Journal / Conference, based on thgept thesis, to the Head of the
Department with due recommendation of the superviso

6.7.1 Four copies of the Project Dissertationiftedt by the Supervisor and Head of the
Department shall be submitted to the College.

6.7.2 The dissertation shall be adjudicated by exsminer selected by the College. In
case the thesis is found to be acceptable; viva-valt be arranged. For this, Head
of Department shall submit a panel of 3 examinetsy are eminent in that field,
with the help of the PRC. The Controller of Exantias of the college in
consultation with the College Academic Committeallshominate the examiner.

6.7.3 If the report of the examiner is not favduea the candidate shall revise and
resubmit the dissertation, in the time frame as@ibed by PRC. If the report of the
examiner is unfavourable again, the thesis shallsbexmarily rejected. The
candidate can re-register only once for conductpadject and evaluation of
dissertation, and will go through the entire precas mentioned above. The total
duration for the M.Tech program is limited to fougars.



6.7.4 If the report of the examiner is favourableya-voce examination shall be
conducted by a Board consisting of the Head ofbpartment, Supervisor and the
Examiner who adjudicated the Dissertation. The Bosinall jointly report the
student’s performance in the project work as —

(a) Excellent, or
(b) Good, or

(c) Satisfactory, or
(d) Unsatisfactory,

as the case may be. In case, the student failseiwvita-voce examination, or gets
the Unsatisfactory grade, he can re-appear onlg focthe viva-voce examination,
as per the recommendations of the Board. If hes fatl the second viva-voce
examination, the candidate can re-register onlyeoifmc conduct of project and
evaluation of Dissertation, and will go through teetire process as mentioned
above. The total duration for the M.Tech progranmisted to four years.

7.0 Award of Degree and Class

After a student has satisfied the requirementscpiesd for the completion of the
program and is eligible for the award of M. Teclegee he shall be placed in one of
the following four classes:

Class Awarded % of marksto be secured
First Class with Distinction| 70% and above

First Class Below 70% but not less than 60%

Second Class Below 60% but not less than 50%

The marks in internal evaluation and end examinaltall be shown separately in the
memorandum of marks.

8. Withholding of Results

If the student has not paid the dues, if any, éitistitution or if any case of indiscipline
is pending against him, the result of the studeitit e withheld and he will not be
allowed into the next semester. His degree wilhitbheld in such cases.

9. Transitory Regulations

9.1Discontinued, detained, or failed candidates aigibé® for admission to two earlier or
equivalent subjects at a time as and when offered.

9.2The candidate who fails in any subject will be givievo chances to pass the same
subject; otherwise, he has to identify an equivalsabject as per the academic
regulations.

6. General

i. Wherever the words “he”, “him”, “his”, occur in theegulations, they include “she”,
“her”, “hers”.

ii. .The academic regulation should be read as a vibiotee purpose of any interpretation.



10.3 .In the case of any doubt or ambiguity in the iptetation of the above rules, the
decision of the Academic Council is final.

10.4 .The college may change or amend the academicatemud or syllabi at any time and
the changes or amendments made shall be applitald# the students with effect
from the dates notified by the college.

MALPRACTICESRULES

DISCIPLINARY ACTION FOR IMPROPER CONDUCT IN EXAMINATIONS

Nature of Malpractices/ | mproper Punishment
conduct

1.(a)| Possesses or keeps accessible | Hxpulsion from the examination
examination hall, any paper, note bopkyall and cancellation of the
programmable calculators, Cell phonegerformance in that subject only.
pager, palm computers or any other form of
material concerned with or related to the
subject of the examination (theory |or
practical) in which he is appearing but
has not made use of (material shall
include any marks on the body of the
candidate which can be used as an aid in the
subject of the examination)

(b) Gives assistance or guidance | @&xpulsion from the examination
receives it from any other candidate orallyall and cancellation of the
or by any other body language methodg performance in that subject only of
communicates through cell phones w all the candidates involved. In case
any candidate or persons in or outside#f an outsider, he will be handed
the exam hall in respect of amatter. over to the police and a case |is

registeredagainst him.

2. Has copied in the examination hall fronExpulsion from the examination
any paper, book, programmable calculatpreall and cancellation of the
palm computers or any other form |ojperformance in that subject and all
material relevant to the subject of theother subjects the candidate has
examination (theory or practical) in whichalready appeared including
the candidate is appearing. practical examinations and proje

work and shall not Dbe
permitted to appear for th
remaining examinations of thE
subjects of that Semester/year. The
Hall Ticket of the candidate is to he
cancelled.

3. Impersonates any other candidate | in The cargdidatwho has

impersonated shall be expelled




connection with the examination.

from examinatiorallh  The
candidate is also debarred a
forfeits the seat. The performan
of the original candidaté&/ho has
been impersonated, shall
cancelled in all the subjects
the examination  (including
practicals and project work
already appeared and shall not
allowedto appear for examination
of the remaining subjects of th;
semester/year. The candidate
also debarred for twaonsecutive
semesterdrom class work anc
all end semester examinatiof
The continuation of the course [
the candidate is subject to th
academic regulations in connectic
with forfeiture of seat. If the
imposter is an outsider, he will b
handed over to the police and
case is registered against him.

I

)

Smuggles the answer book or additi

n
sheet or takes out or arranges to send ojl

guestion paper during the examination
answer book or additional sheet, during
after the examination

&xpulsion from the examinatio
thall and cancellation 0
goerformance in that subject al
aall the other subjects th
candidate has already appeal
including practical examinations
and project work and shall not |
permitted for the remainin
examinations ofhe subjects of that
semester/year. The candidate
also debarred for two consecuti
semesterdrom class work anc
all end semester Examinatior
The continuation of the course [
the candidate is subject to th
academic regulations in connectic
with forfeiture of seat.

Uses objectionable, abusive or offens
language in the answer paper or in letter
the examiners or writes to the exami
requesting him to award pass marks

ivEancellation of the performang
in that subject
ner

Refuses to obey the orders of the C
Superintendent/Assistant— Superintender
any officer on duty or misbehaves

nidh case of students of the colleg
ittiey shall be expelled frof
oexamination halls and cancellatig
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creates disturbance of any kind in 38
around the or organizes a walk out
instigates othergo examination hallwalk
out, or threatens the officer- amarge or
any person on duty in or outside f
examination hall of any injuryto his persor
or to any of his relations whethéy words,
either spoken or written or by signs
by visible representation, assaults
officer- incharge, or any person on dt
in or outside the examination hall or any
his relations, or indulges in any other act
misconduct or mischief which result
damage to or destruction of property in
examination hall or any part of the Colle
campus or engages in any other act whic
the opinion of the officer on duty amounts
use of unfair means or misconduct or has
tendency to disrupt the orderly conduct
the examination.

oand all other subjects
candidate(s) has (have) alre
appeared and shall not

heermitted to appear for th
remaining examinations of th
subjects of that semester/year. T
candidates are also debarred &
forfeit their seats. In case ¢
outsiders, they will be handed ov
ofo the police and a police case
afegistered against them.

in

the
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hin

to

the
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Leaves the exam hall taking away ans
script or intentionally tears of the script

any part thereof inside or outside theerformance in that

examination hall.

weExpulsion from the examinatio
orhall and cancelladn of
subject 4
all the other subjects th
candidate has already apped
including practical examination
and project work and shall not
permitted for the remainin
examinations of the subjects of th
semester/year. The candidate
also debarred for two consecuti
semesters from class work and
University examinations. Th
continuation of the course by tt
candidate is subject to the acader
regulations in connection wit
forfeiture of seat.

Possess any lethal weapon or firearm in
examination hall.

tiexpulsion from the examinatio
hall and cancellation of th
performance in that subject and
other subjects the candidate K
already appeared includin
practical examinations and proj€
work  and shall not b
permitted for the remainin
examinations of the subjects

.

nof their performance in that subject
the
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e

he
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That semester/year. The candid

seat.

If student of the college, who is not
candidate for the particular examinatior
any person not connected with the coll
indulges in any malpractice or improg
conduct mentioned in clause 6 to 8.

lathe student belongs to the colleg
expulsion from
performance in that subject and
of the candidate has
appeared including

examinations and project
and shall
remaining examinations of
subjects of that semester/year. T
candidate
forfeits the seat. Person(s) who

wo

10.

Comes in a drunken condition to f
examination hall.

the candidate has already appesd

project work and shall
permitted for other
examinations of the subjects of th
semester/year.

11.

Copying detected on the basis of intel
evidence, such as, during valuation or dur
special scrutiny.

n&lancellation of the performance

intpat subject and all other subjeg
the candidate has
including practical
and project work
semester/year.

of

12.

If any malpractice is detected which is
covered in the above clauses 1 to
shall be reported to the College Acader
Committee for further action to awa
suitable punishment.

not
11
nic
rd

Malpracticesidentified by squad or special invigilators
Punishments to the candidates as per the abovelmas.

Malpracticeidentified at Spot center during valuation

The following procedure is to be followed in theseaof malpractice cases detected during
valuation, scrutiny etc. at spot center.

the examinatign
all
ather subjects hall and cancellatipn

already
practical

hexpulsion from the examination hall
and cancellation of the performance
in that subject and all other subjects

including practical examinations and
not be
remaining

is also debarred and forfeits the

€,

not be permitted for the
the
'he
is also debarred and
do
not belong to the College will be
handed over to police and, a police
case will be registered against them.

appeared
examinations
that



1) Malpractice is detected at the spot valuation. ddee is to be referred to the malpractice
committee. Malpractice committee will meet and dssiquestion the candidate and
based on the evidences, the committee will recondnseitable action on the candidate.

2) A notice is to be served to the candidate(s) inedlthrough the Principal to his address
and to the candidate(s) permanent address regartting malpractice and seek
explanations.

3) The involvement of staff who are in charge of castihg examinations, invigilators
valuing examination papers and preparing / keep&agrds of documents relating to the
examinations in such acts (inclusive of providingcorrect or misleading information)
that infringe upon the course of natural justice doe and all concerned at the
examinations shall be viewed seriously and recona®@nfor award of appropriate
punishment after thorough enquire.

4) Based on the explanation and recommendation afdhrenittee action may be initiated.

Malpractice committee:
i. Controller of Examination€hairman
ii. Assistant controller of Evaluation Member
ii. Chief Examiner of the subject/ subject expert Membe
iv. Concerned Head of the Department Member
v. Concerned Invigilator Member



CMR COLLEGE OF ENGINEERING & TECHNOLOGY
(An Autonomous I nstitute)

Institute Vision and Mission
Vision:
To be a premier academic institution striving coatiusly for excellence in technical
education, research and technological servicegm#tion.
Mission:
1. Create and sustain a community of learning in wistidents acquire knowledge and

learn to apply it professionally with a concern tioe society.
2. Pursue and disseminate research findings and dffewvledge-based technological

services to satisfy the needs of society and ttiesitmy.
3. Promote professional ethics, leadership tjiealand social responsibilities.

Department Vision and Mission
Vision:
To produce globally competitive engineering gradsawith social awareness and become

centre of excellence through research in the aafaglectronics & Communication
Engineering.

Mission:
e To impart quality education to the students in tbdemain of Electronics &
Communication Engineering and related fields to enddlem globally competitive.

e To pursue research in Electronics & Communicatiogieering and related disciplines
in order to serve the needs of the society.

e Develop self-learning abilities and professionai&t to enable them to serve the society.

Program Educational Objectives

1. Excel in their professional career and higher etloca in Electronics &
Communication Engineering and related fields

2. Exhibit leadership through professional ability aadm work

3. Adapt to emerging trends for sustained growth &irthelevant areas of Interest and
exhibit social responsibility

Program Outcomes

1. Ability to apply the knowledge of mathematics, sde, engineering fundamentals for
the solution of complex engineering problems.

2. Ability to identify, formulates, research literatuand analyse complex engineering
problems for reaching meaningful conclusions.

3. Ability to design solution for complex engineeringroblems with appropriate
consideration for the society.

4. Ability to use research —based knowledge and rekearethods including design of
experiments to provide valid conclusions.

5. Ability to learn and apply appropriate modern toisengineering solutions

6. Ability to assess societal, health, safety, legal aultural issues and the consequent
responsibilities and follow them in professionagtice.

7. Ability to understand the impact of the professiop@ctices on environment, society
and its sustainable development.

8. Ability to apply ethical principles and commit tagbessional ethics in engineering
practice.

Xi



9. Ability to function on an inter- disciplinary team.

10. Ability to communicate effectively.

11. Ability to understand engineering and managemeinicjples and apply them to one’s
own work, as a member and leader in a team, to geapidjects.

12. Ability to engage in lifelong learning.



M. Tech. (EMBEDDED SYSTEMS)

COURSE STRUCTURE AND SYLLABUS

R14 Regulation

| SEMESTER
Code Group Subject L P Credits
B1201 Embedded System Design 3 0 3
B1202 Microcontrollers for Embedded System Design 3 0 3
B1203 Embedded Real Time Operating Systems 3 0 3
B1204 Embedded C 3 0 3
B1521 Advanced Computer Architecture
B1205 Elective -1 | VLSI Technology and Design 3 0 3
B1206 Embedded Computing
B1207 Digital System Design
B1522 Elective -1l | Soft Computing Techniques 3 0 3
B1540 Advanced Operating Systems
B1208 Lab Embedded C Laboratory 0 3
B1209 Seminar - -
Total Credits 18 3 22
1I-SEMESTER
Code Group Subject L P Credits
B1210 Hardware Software Co-Design 3 0 3
B1211 Digital Signal Processors and Architectures 3 0 3
B1212 Embedded Networking 3 0 3
B1213 CPLD and FPGA Architectures and Applications 3 0 3
B1214 Sensors and Actuators 3 0 3
B1215 | Elective - Il | Wireless Communications and Networks
B1523 ADHOC AND SENSOR NETWORKS
B1216 Multimedia and Signal Coding
B1217 Ele(‘it\i/ve ~ | System On Chip Architecture 3 0 3
B1218 Wireless LANs and PANs
B1219 Lab Embedded Systems Laboratory 0 3 2
B1220 Seminar - - 2
Total Credits 18 3 22
IIISEMESTER
Code Group Subject L P Credits
B1221 Comprehensive Viva - - 2
B1222 Project Seminar 0 3 2
B1223 Project work (Continued to next semester) - - 18
Total Credits - 3 22
IVSEMESTER
Code Group Subject L P Credits
B1223 Project work - - 22
Total Credits - - 22




Department of Electronics & Communication Engineering M. Tech. (Embedded Systems)

CMR COLLEGE OF ENGINEERING & TECHNOLOGY
(AUTONOMOUS)
M. Tech — | Semester

EMBEDDED SYSTEMS DESIGN

L T P Credits

B1201 3 1 0 3

UNIT -I:

introduction to Embedded Systems

Definition of Embedded System, Embedded SystemsGéseral Computing Systems, History of
Embedded Systems, Classification, Major Applicatidmeas, Purpose of Embedded Systems,
Characteristics and Quality Attributes of Embed&8gdtems.

UNIT -II:

Typical Embedded System:

Core of the Embedded System: General Purpose anmdaibdoSpecific Processors, ASICs, PLDs,
Commercial Off-The-Shelf Components (COTS), Mem&@M, RAM, Memory according to the type
of Interface, Memory Shadowing, Memory selection Eombedded Systems, Sensors and Actuators,
Communication Interface: Onboard and External Comioation Interfaces.

UNIT -11I:

Embedded Firmware
Reset Circuit, Brown-out Protection Circuit, Osaitir Unit, Real Time Clock, Watchdog Timer,
Embedded Firmware Design Approaches and Developh@tguages.

UNIT -IV:

RTOS Based Embedded System Design:
Operating System Basics, Types of Operating Systéasks, Process and Threads, Multiprocessing and
Multitasking, Task Scheduling.

UNIT -V:

Task Communication: Shared Memory, Message Passing, Remote ProcedlirardaSocketsTask
Synchronization: Task Communication/Synchronizatitssues, Task Synchronization Techniques,
Device Drivers, How to Choose an RTOS.

TEXT BOOKS:
1. Introduction to Embedded Systems - Shibu K.V,Gtaw Hill.

REFERENCE BOOKS:

Embedded Systems - Raj Kamal, TMH.

Embedded System Design - Frank Vahid, Tony Givadgian Wiley.
Embedded Systems — Lyla, Pearson, 2013

An Embedded Software Primer - David E. Simon, ReaEducation.

PwbpE



Department of Electronics & Communication Engineering M. Tech. (Embedded Systems)

CMR COLLEGE OF ENGINEERING & TECHNOLOGY
(AUTONOMOUS)
| Semester

MICROCONTROLLERS FOR EMBEDDED SYSTEM DESIGN

L T P Credits

B1202
3 1 0 3

UNIT —I:

ARM Architecture:
ARM Design Philosophy, Registers, Program Statugis®er, Instruction Pipeline, Interrupts and Vector
Table, Architecture Revision, ARM Processor Farsilie

UNIT I

ARM Programming Model — I
Instruction Set: Data Processing Instructions, &dding Modes, Branch, Load, Store Instructions, PSR
Instructions, Conditional Instructions.

UNIT —II:

ARM Programming Model — II:
Thumb Instruction Set: Register Usage, Other Brdnstiuctions, Data Processing Instructions, Single
Register and Multi Register Load-Store Instructjd®igck, Software Interrupt Instructions

UNIT —IV:

ARM Programming:
Simple C Programs using Function Calls, PointetrsicBires, Integer and Floating Point Arithmetic,
Assembly Code using Instruction Scheduling, Regiatiecation, Conditional Execution and Loops.

UNIT -V:

Memory Management:
Cache Architecture, Polices, Flushing and @achMMU, Page Tables, Translation, Access
Permissions, Context Switch.

TEXT BOOKS:
1. ARM Systems Developer’'s Guides- Designing & Optimigz System Software — Andrew N.
Sloss, Dominic Symes, Chris Wright, 2008, Elsevier.

REFERENCE BOOKS:

1. Embedded Microcomputer Systems, Real Time Intanfaei Jonathan W. Valvano —
Brookes / Cole, 1999, Thomas Learning.



Department of Electronics & Communication Engineering M. Tech. (Embedded Systems)

CMR COLLEGE OF ENGINEERING & TECHNOLOGY
(AUTONOMOUS)

| Semester

EMBEDDED REAL TIME OPERATING SYSTEMS
L T P Credits

B1203
3 1 0 3

UNIT —I:

Introduction

Introduction to UNIX/LINUX, Overview of Commandsijl€ I/O ( open, create, close, Iseek, read, write),
Process Control ( fork, vfork, exit, wait, waitpekec).

UNIT - II:

Real Time Operating Systems

Brief History of OS, Defining RTOS, The Schedul@bjects, Services, Characteristics of RTOS,
Defining a Task, asks States and Scheduling, Taglerdions, Structure, Synchronization,
Communication and Concurrency.

Defining Semaphores, Operations and Use, Definingsddge Queue, States, Content, Storage,
Operations and Use

UNIT - I

Objects, Services and I/0
Pipes, Event Registers, Signals, Other Build@larks, Component Configuration, Basic I/O
Concepts, 1/0 Subsystem

UNIT - IV:

Exceptions, Interrupts and Timers
Exceptions, Interrupts, Applications, ProcessingExfceptions and Spurious Interrupts, Real Time
Clocks, Programmable Timers, Timer Interrupt Ser\Routines (ISR), Soft Timers, Operations.

UNIT - V:

Case Studies of RTOS
RT Linux, MicroC/OS-II, Vx Works, Embedded Linuxjrily OS, and Basic Concepts of Android OS.

TEXT BOOKS:
1. Real Time Concepts for Embedded Systems — Qjrigisevier, 2011

REFERENCE BOOKS:

1. Embedded Systems- Architecture, Programming anigBéy Rajkamal, 2007, TMH.
2. Advanced UNIX Programming, Richard Stevens
3. Embedded Linux: Hardware, Software and Interfaeirigy. Craig Hollabaugh
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(AUTONOMOUS)
| Semester
EMBEDDED C
L T P Credits
B1204 3 1 0 3
UNIT - I

Programming Embedded Systems in C

Introduction ,What is an embedded system, Whichcgssor should you use, Which programming
language should you use, Which operating systemuldhgou use, How do you develop embedded
software, Conclusions

Introducing the 8051 Microcontroller Family

Introduction, What's in a name, The external irdegf of the Standard 8051, Reset requirements ,Clock
frequency and performance, Memory issues, I/O pifisjers, Interrupts, Serial interface, Power
consumption ,Conclusions

UNIT — II:

Reading Switches

Introduction, Basic techniques for reading fromtgons, Example: Reading and writing bytes, Example
Reading and writing bits (simple version), Exampteading and writing bits (generic version), Thede
for pull-up resistors, Dealing with switch boun&xample: Reading switch inputs (basic code), Exampl
Counting goats, Conclusions

UNIT — Il

Adding Structure to the Code

Introduction, Object-oriented programming with CheTProject Header (MAIN.H), The Port Header
(PORT.H), Example: Restructuring the ‘Hello Embedid&orld’ example, Example: Restructuring the
goat-counting example, Further examples, Conclgsion

UNIT — IV:

Meeting Real-Time Constraints

Introduction, Creating ‘hardware delays’ using Tin@eand Timer 1, Example: Generating a precise 50
ms delay, Example: Creating a portable hardwaraydé&hy not use Timer 2?, The need for ‘timeout’
mechanisms, Creating loop timeouts, Example: Tgdtiop timeouts, Example: A more reliable switch
interface, Creating hardware timeouts, Exampletiigs hardware timeout, Conclusions

UNIT - V:

Case Study: Intruder Alarm System
Introduction, The software architecture, Key softev@omponents used in this example, running the
program, the software, Conclusions

TEXT BOOKS:
1. Embedded C - Michael J. PonP,dZEd., Pearson Education, 2008

REFERENCE BOOKS:

1. PICmicro MCU C-An introduction to programming, Thicrochip PIC in CCS C - Nigel
Gardner
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(AUTONOMOUS)

| Semester

ADVANCED COMPUTER ARCHITECTURE
(ELECTIVE -I)
L T P Credits
3 1 0 3

B1521

UNIT -I:

Fundamentals of Computer Design:

Fundamentals of Computer design, Changing facesoaofiputing and task of computer designer,
Technology trends, Cost price and their trends, stnéag and reporting performance, Quantitative
principles of computer design, Amdahl’s law.

Instruction set principles and examples- Introdarcticlassifying instruction set- memory addressie
and size of operands, Operations in the instruc@in

UNIT —II:

Pipelines:

Introduction, basic RISC instruction set, Simplepiementation of RISC instruction set, Classic five
stage pipe lined RISC processor, Basic performassges in pipelining, Pipeline hazards, Reducing
pipeline branch penalties.

Memory Hierarchy Design:

Introduction, review of ABC of cache, Cache perfarmoe, Reducing cache miss penalty, Virtual
memory.

UNIT -IlI:

Instruction Level Parallelism (ILP) - The Hardware Approach:

Instruction-Level parallelism, Dynamic scheduliigynamic scheduling using Tomasulo’s approach,
Branch prediction, High performance instructioniely- Hardware based speculation.

ILP Software Approach:

Basic compiler level techniques, Static branch jetemh, VLIW approach, Exploiting ILP, Parallelisat
compile time, Cross cutting issues - Hardware \e&mwtware.

UNIT —IV:

Multi Processors and Thread Level Parallelism:
Multi Processors and Thread level Parallelism-datiction, Characteristics of application domain,
Systematic shared memory architecture, Distribateted — Memory architecture, Synchronization.

UNIT -V:

Inter Connection and Networks:

Introduction, Interconnection network media, Preadtissues in interconnecting networks, Examples of
inter connection, Cluster, Designing of clusters.

Intel Architecture: Intel IA-64 ILP in embedded and mobile markets &eikts and pit falls.

TEXT BOOKS:

. . o d
1. John L. Hennessy, David A. Patterson - Computerhiégcture: A Quantitative Approach,r 3
Edition, an Imprint of Elsevier.

REFERENCE BOOKS:

1. John P. Shen and Miikko H. Lipasti -, Modern PreoeDesign : Fundamentals of Super Scalar
Processors

2. Computer Architecture and Parallel Processing -Himang, Faye A.Brigs., MC Graw Hill.
5
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VLSI TECHNOLOGY AND DESIGN
(ELECTIVE -I)
L T P Credits
3 1 0 3

B1205

UNIT —I:

Review of Microelectronics and Introduction to MOSTechnologies:
MOS, CMOS, BiCMOS Technology.

Basic Electrical Properties of MOS, CMOS & BiCMOSrdlits: lys — Vds relationships, Threshold

Voltage Vr, Gm, Ggs and wg, Pass Transistor, MOS, CMOS & Bi CMOS Invertergy/Zpg, MOS
Transistor circuit model, Latch-up in CMOS circulits

UNIT I

Layout Design and Tools:

Transistor structures, Wires and Vias, Scalabldédbesiles, Layout Design tools.

Logic Gates & Layouts:

Static Complementary Gates, Switch Logic, AltenvmtGate circuits, Low power gates, Resistive and
Inductive interconnect delays.

UNIT —II:

Combinational Logic Networks:
Layouts, Simulation, Network delay, Interconnecsige, Power optimization, Switch logic networks,
Gate and Network testing.

UNIT —IV:
Sequential Systems:

Memory cells and Arrays, Clocking disciplines, @gsiPower optimization, Design validation and
testing.

UNIT -V:

Floor Planning:
Floor planning methods, Global Interconnect, FlIBtan Design, Off-chip connections.

TEXT BOOKS:
1. Essentials of VLSI Circuits and Systre s, K. Eshiaglitshraghian. D, A. Pucknell, 2005, PHI.
2. Modern VLSI Design — Wayne Wolf, 3Ed., 1997, Pearson Education.

REFERENCE BOOKS:

1. Introduction to VLSI Systems: A Logic, Circuit ar8ystem Perspective — Ming-BO Lin, CRC
Press, 2011.

Principals of CMOS VLSI Design — N.H.E Weste, KhEzxghian, Ed Ed., Addison Wesley.
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(AUTONOMOUS)
| Semester

EMBEDDED COMPUTING
(ELECTIVE - 1)
L T P Credits

B1206
3 1 0 3
UNIT —I:
Programming on Linux Platform:
System Calls, Scheduling, Memory Allocation, TimdEsnbedded Linux, Root File System, Busy Box.
Operating System Overview Processes, Tasks, Threads, Multi-Threading, SkarapMessage Queue.

UNIT I

Introduction to Software Development Tools:
GNU GCC, make, gdb, static and dynamic linking, il¢dries, compiler options, code optimization
switches, lint, code profiling tools,.

UNIT —lIl:

Interfacing Modules:

Sensor and actuator interface, data transfer amtlatoGPS, GSM module interfacing with data
processing and display, OpenCV for machine visfargio signal processing.

UNIT —IV:
Networking Basics:

Sockets, ports, UDP, TCP/IP, client server modmikst programming, 802.11, Bluetooth, ZigBee, SSH,
firewalls, network security.

UNIT -V:

IA32 Instruction Set: application binary interface, exception and intptriandling, interrupt latency,
assemblers, assembler directives, macros, simalatid debugging tools.

TEXT BOOKS:

1. Modern Embedded Computing - Peter Barry and Pat@ohwley, ft Ed., Elsevier/Morgan
Kaufmann, 2012.

2. Linux Application Development - Michael K. Johnsdtrjik W. Troan, Adission Wesley, 1998.

3. Assembly Language for x86 Processors by Kip Rnbvi

4. Intel® 64 and 1A-32 Architectures Software Developanuals

REFERENCE BOOKS:
1. Operating System Concepts by Abraham SilberscRater B. Galvin and Greg Gagne.
2. The Design of the UNIX Operating System by Mautdc8&ach Prentice-Hall
3. UNIX Network Programming by W. Richard Stevens
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CMR COLLEGE OF ENGINEERING & TECHNOLOGY
(AUTONOMOUS)
| Semester

DIGITAL SYSTEM DESIGN
(ELECTIVE -II)
B1207 L T P Credis
3 10 3

UNIT -I:

Minimization and Transformation of Sequential Machines:

The Finite State Model — Capabilities and limitasmf FSM — State equivalence and machine minimoizat Simplification
of incompletely specified machines.

Fundamental mode model — Flow table — State resluetiMinimal closed covers — Races, Cycles and idaza

UNIT -1I: Digital Design:
Digital Design Using ROMs, PALs and PLAs , BCD Adda2 — bit adder, State graphs for control cissucoreboard and
Controller, A shift and add multiplier, Array mydtier, Keypad Scanner, Binary divider.

UNIT -III:

SM Charts:

State machine charts, Derivation of SM Charts, iRetbn of SM Chart, Implementation of Binary Muliier, dice game
controller.

UNIT -IV:

Fault Modeling & Test Pattern Generation:

Logic Fault model — Fault detection & RedundancgulE equivalence and fault location —Fault domiranSingle stuck at
fault model — Multiple stuck at fault models —Bridg fault model.

Fault diagnosis of combinational circuits by convemal methods — Path sensitization techniques,ld2oo Difference
method — Kohavi algorithm — Test algorithms — Doaidm, PODEM, Random testing, Transition countites Signature
analysis and test bridging faults.

UNIT -V:

Fault Diagnosis in Sequential Circuits:
Circuit Test Approach, Transition Check ApproachState identification and fault detection experimelachine
identification, Design of fault detection experirhen

TEXT BOOKS:

1. Fundamentals of Logic Design — Charles H. RO%E.BL, Cengage Learning.

2. Digital Systems Testing and Testable Design — Miédamamovici, Melvin A. Breuer and Arthur
D. Friedman- John Wiley & Sons Inc.

3. Logic Design Theory — N. N. Biswas, PHI

REFERENCE BOOKS: J
1. Switching and Finite Automata Theory — Z, KohaSZP, Ed., 2001, TMH

2. Digital Design — Morris Mano, M.D.Ciletti,tq Edition, PHI.
3. Digital Circuits and Logic Design — Samuel C. LdeH|
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| Semester

SOFT COMPUTING TECHNIQUES
(ELECTIVE -II)

B1522 L T P Credits

3 1 0 3
UNIT —I: Introduction:

Approaches to intelligent control, Architecture fatelligent control, Symbolic reasoning system|éRbased systems, the
Al approach, Knowledge representation - Expertesyst

UNIT —I:

Artificial Neural Networks:

Concept of Artificial Neural Networks and its basi@thematical model, McCulloch-Pitts neuron modehple perceptron,
Adaline and Madaline, Feed-forward Multilayer Pgtcen, Learning and Training the neural networkteDBrocessing:
Scaling, Fourier transformation, principal-compadnemalysis and wavelet transformations, Hopfieldwoek, Self-
organizing network and Recurrent network, Neuraidek based controller.

UNIT Il

Fuzzy Logic System:

Introduction to crisp sets and fuzzy sets, basazyuset operation and approximate reasoning, lottioh to fuzzy logic
modeling and control, Fuzzification, inferencingdagefuzzification, Fuzzy knowledge and rule baseszy modeling and
control schemes for nonlinear systems, Self-orgagifuzzy logic control, Fuzzy logic control for nlinear time delay
system.

UNIT —IV:

Genetic Algorithm:

Basic concept of Genetic algorithm and detail ataric steps, Adjustment of free parameters, Sotutf typical control
problems using genetic algorithm, Concept on sotierosearch techniques like Tabu search and Amtagokearch
techniques for solving optimization problems.

UNIT —V: Applications:

GA application to power system optimisation probleGase studies: Identification and control of lin@ad nonlinear
dynamic systems using MATLAB-Neural Network toolh@&tability analysis of Neural-Network interconrient systems,
Implementation of fuzzy logic controller using MARB fuzzy-logic toolbox, Stability analysis of fuzzpntrol systems.

TEXT BOOKS:

1. Introduction to Artificial Neural Systems - Jacekadrada, Jaico Publishing House, 1999.
2. Neural Networks and Fuzzy Systems - Kosko, B., fererHall of India Pvt. Ltd., 1994.

REFERENCE BOOKS:

1. Fuzzy Sets, Uncertainty and Information - Klir G&JFolger T.A., Prentice-Hall of India Pvt. Ltd.923.
2. Fuzzy Set Theory and Its Applications - Zimmermad. iluwer Academic Publishers, 1994.
3. Introduction to Fuzzy Control - Driankov, Hellendrg Narosa Publishers.
4. Artificial Neural Networks - Dr. B. Yagananarayai®99, PHI, New Delhi.
5. Elements of Artificial Neural Networks - Kishan Melra, Chelkuri K. Mohan, Sanjay Ranka,
Penram International.
6. Artificial Neural Network —Simon Haykin,rEj Ed., Pearson Education.
7. Introduction Neural Networks Using MATLAB 6.0 - S.I$hivanandam, S. Sumati, S. N. Deepa,l/e, TMH,

New Delhi.
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ADVANCED OPERATING SYSTEMS
(ELECTIVE -11)
L T P Credits

B1540 3 1 o0 3

UNIT -I:

Introduction to Operating Systems:

Overview of computer system hardware, Instruction execution, I/O function, Interrupts, Memory hierarchy, 1/0
Communication techniques, Operating system objectives and functions, Evaluation of operating System

UNIT —II:

Introduction to UNIX and LINUX:
Basic commands & command arguments, Standard input, output, Input / output redirection, filters and editors, Shells and
operations

UNIT —I11: System Calls:

System calls and related file structures, Input / Qutput, Process creation & termination.

Inter Process Communication

Introduction, file and record locking, Client — Server example, pipes, FIFOs, Streams & Messages, Name Spaces,
Systems V IPC, Message queues, Semaphores, Shared Memory, Sockets & TLI.

UNIT -IV:

Introduction to Distributed Systems:

Goals of distributed system, Hardware and software concepts, Design issues.

Communication in Distributed Systems:

Layered protocols, ATM networks, Client - Server model, Remote procedure call and Group communication.

UNIT -V:

Synchronization in Distributed Systems:

Clock synchronization, Mutual exclusion, E-tech algorithms, Bully algorithm, Ring algorithm, Atomic transactions
Deadlocks:

Dead lock in distributed systems, Distributed dead lock prevention and distributed dead lock detection.

TEXT BOOKS:

1. The design of the UNIX Operating Systems — Maurice J. Bach, 1986, PHI.
2. Distributed Operating System - Andrew. S. Tanenbaumﬂ]1994, PHI.

3. The Complete reference LINUX — Richard Peterson, 4 Ed., McGraw — Hill.

REFERENCE BOOKS: th
1. Operating Systems: Internal and Design Principles - Stallings, 6 Ed., PE.
Modern Operating Systems, Andrew S Tanenbaum, Srd Ed., PE. th

Operating System Principles- Abraham Silberchatz, Peter B. Galvin, Greg Gagne, 7 Ed., John Wiley
UNIX User Guide — Ritchie & Yates.
UNIX Network Programming - W.Richard Stevens, 1998, PHI.

abrwN
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EMBEDDED C LABORATORY

L T P Credits
0O 0 3 2

B1208

Minimum of 10 experiments have to be conducted.

wn

©Co~No O A

The following programs have to be tested on 89CBtdlbpment board/equivalent using Embedded C Lagegyoa
Keil IDE or Equivalent.

Program to toggle all the bits of Port P1 contirslpwvith 250 mS delay.

Program to toggle only the bit P1.5 continuouslthveiome delay. Use Timer 0, mode 1 to create delay.
Program to interface a switch and a buzzer to tifferdnt pins of a Port such that the buzzer sh@aldnd as long
as the switch is pressed.

Program to interface LCD data pins to port P1 asgldy a message on it.

Program to interface keypad. Whenever a key isspikst should be displayed on LCD.

Program to interface seven segment display unit.

Program to transmit a message from Microcontradd?C serially using RS232.

Program to receive a message from PC serially IRB®32.

Program to get analog input from Temperature semsdrdisplay the temperature value on PC Monitor.

10 Program to interface Stepper Motor to rotate théomio clockwise and anticlockwise directions
11. Program to Sort RTOS on to 89C51 development board.
12. Program to interface Elevator.

11
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| Semester

HARDWARE - SOFTWARE CO-DESIGN
B1210 L T P Credis
3 1 0 3
UNIT —I:

Co- Design Issues:

Co- Design Models, Architectures, Languages, A Ger@o-design Methodology.

Co- Synthesis Algorithms:

Hardware software synthesis algorithms: hardwaseftware partitioning distributed system co-synibies

UNIT I

Prototyping and Emulation:
Prototyping and emulation techniques, prototypimgl @mulation environments, future developments ritulation and
prototyping architecture specialization technigsgstem communication infrastructure

Target Architectures:

Architecture Specialization techniques, System Camigation infrastructure, Target Architecture anpphcation System
classes, Architecture for control dominated systé8651-Architectures for High performance contréljchitecture for Data
dominated systems (ADSP21060, TMS320C60), Mixededys.

UNIT I

Compilation Techniques and Tools for Embedded Proassor Architectures:
Modern embedded architectures, embedded softwasdagenent needs, compilation technologies, practicasideration in
a compiler development environment.

UNIT —IV:

Design Specification and Verification:
Design, co-design, the co-design computational modencurrency coordinating concurrent computatjoimserfacing
components, design verification, implementatiorifigation, verification tools, interface verificat

UNIT -V:

Languages for System — Level Specification and Dgsi-I:

System — level specification, design representdtosystem level synthesis, system level spedificdanguages,
Languages for System — Level Specification and Degsi-Il:

Heterogeneous specifications and multi languagsiroedation, the cosyma system and lycos system.

TEXT BOOKS:

1. Hardware / Software Co- Design Principles and Rraet Jorgen Staunstrup, Wayne Wolf — 2009, Springe
2. Hardware / Software Co- Design - Giovanni De Mighdlariagiovanna Sami, 2002, Kluwer Academic Puigis

REFERENCE BOOKS:
1. A Practical Introduction to Hardware/Software-@esign -Patrick R. Schaumont - 2010 — Springer

12
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Il Semester

DIGITAL SIGNAL PROCESSORS AND ARCHITECTURES
B1211 L T P Credits

31 0 3

UNIT —I:

Introduction to Digital Signal Processing:

Introduction, a Digital signal-processing systeme tsampling process, discrete time sequences. diesérourier
Transform (DFT) and Fast Fourier Transform (FFTipear time-invariant systems, Digital filters, Deeition and
interpolation.

Computational Accuracy in DSP Implementations:

Number formats for signals and coefficients in D§Btems, Dynamic Range and Precision, Sourcesaf iar DSP
implementations, A/D Conversion errors, DSP Contputal errors, D/A Conversion Errors, Compensafitigr.

UNIT —I:

Architectures for Programmable DSP Devices:

Basic Architectural features, DSP Computationalldog Blocks, Bus Architecture and Memory, Data Aekking
Capabilities, Address Generation UNIT, Programnitghéind Program Execution, Speed Issues, Featoresxternal
interfacing.

UNIT -1lI:

Programmable Digital Signal Processors:

Commercial Digital signal-processing Devices, DAtidressing modes of TMS320C54XX DSPs, Data Addnessi
modes of TMS320C54XX Processors, Memory space of SIRC54XX Processors, Program Control,
TMS320C54XX Instructions and Programming, On-Chigrigherals, Interrupts of TMS320C54XX Processors,
Pipeline Operation of TMS320C54XX Processors.

UNIT —IV:

Analog Devices Family of DSP Devices:

Analog Devices Family of DSP Devices — ALU and MAck diagram, Shifter Instruction, Base Architeetwf
ADSP 2100, ADSP-2181 high performance Processor.

Introduction to Black fin Processor - The Black Bnocessor, Introduction to Micro Signal ArchiteetuOverview of
Hardware Processing Units and Register files, Asklrgrithmetic Unit, Control Unit, Bus Architectuesd Memory,
Basic Peripherals.

UNIT -V:

Interfacing Memory and I/O Peripherals to Programmable DSP Devices:
Memory space organization, External bus interfagigpals, Memory interface, Parallel I/O interfaBgpgrammed
I/0, Interrupts and I/O, Direct memory access (DMA)

TEXT BOOKS:

1. Digital Signal Processing — Avtar Singh and S. i8d@san, Thomson Publications, 2004.

2. A Practical Approach To Digital Signal Processing Padmanabhan, R. Vijayarajeswaran, Ananthi. Sy Nge
International, 2006/2009

3. Embedded Signal Processing with the Micro SignathBecture: Woon-Seng Gan, Sen M. Kuo, Wiley-IEEE
Press, 2007

REFERENCE BOOKS:

1. Digital Signal Processors, Architecture, Prograngnamnd Applications — B. Venkataramani and M. Bhaska

2002, TMH.

Digital Signal Processing — Jonatham Stein, 20050 Wiley.

DSP Processor Fundamentals, Architectures & Featutapsley et al. 2000, S. Chand & Co.

Digital Signal Processing Applications Using the 32100 Family by The Applications Engineering Stdf

Analog Devices, DSP Division, Edited by Amy Mar, IPH

5. The Scientist and Engineer's Guide to Digital Slidghacessing by Steven W. Smith, Ph.D., Califofféghnical
Publishing, ISBN 0-9660176-3-3, 1997

6. Embedded Media Processing by David J. Katz and Befhtile of Analog Devices, Newnes , ISBN 075067312
2005

Pwn
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CMR COLLEGE OF ENGINEERING & TECHNOLOGY
(AUTONOMOUYS)
Il Semester

EMBEDDED NETWORKING
B1212 L T P Credis
3 1 0 3
UNIT —I:
Embedded Communication Protocols:
Embedded Networking: Introduction — Serial/Para@mmunication — Serial communication protocols 285

standard — RS485 — Synchronous Serial ProtocolsatJeripheral Interface (SPI) — Inter Integratéidcuits (12C) —
PC Parallel port programming - ISA/PCI Bus protacelFirewire.

UNIT —lII:

USB and CAN Bus:

USB bus — Introduction — Speed Identification oa llus — USB States — USB bus communication: Paefdsa flow
types —Enumeration —Descriptors —PIC 18 Microcdl@rdJSB Interface — C Programs —CAN Bus — Intrare -
Frames -Bit stuffing —Types of errors —Nominal Bitming — PIC microcontroller CAN Interface —A sinepl
application with CAN.

UNIT —IlI: Ethernet Basics:

Elements of a network — Inside Ethernet — Buildindetwork: Hardware options — Cables, Connectiovk reetwork
speed — Design choices: Selecting components —+gheZontrollers — Using the internet in local amieinet
communications — Inside the Internet protocol.

UNIT —IV: Embedded Ethernet:
Exchanging messages using UDP and TCP — Servingpagés with Dynamic Data — Serving web pages #sdand
to user Input — Email for Embedded Systems — UBifig — Keeping Devices and Network secure.

UNIT -V:
Wireless Embedded Networking:

Wireless sensor networks — Introduction — Applimasi — Network Topology — Localization —Time Syngatfiration -
Energy efficient MAC protocols —SMAC — Energy eféint and robust routing — Data Centric routing.

TEXT BOOKS:
1. Embedded Systems Design: A Unified Hardware/Sofwatroduction - Frank Vahid, Tony Givargis, John &
Wiley Publications, 2002
2. Parallel Port Complete: Programming, interfacind asing the PCs parallel printer port - Jan Axel$denram
Publications, 1996.

REFERENCE BOOKS:
1. Advanced PIC microcontroller projects in C: from BJ® RTOS with the PIC18F series - Dogan lbrahim,
Elsevier 2008.
2. Embedded Ethernet and Internet Complete - Jan 8reRenram publications, 2003.
3. Networking Wireless Sensors - Bhaskar Krishnamach&@ambridge press 2005.
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CMR COLLEGE OF ENGINEERING & TECHNOLOGY
(AUTONOMOUYS)
Il Semester

CPLD AND FPGA ARCHITECTURES AND APPLICATIONS
B1213 L T P Credits
3 1 0 3
UNIT-I:
Introduction to Programmable Logic Devices:
Introduction, Simple Programmable Logic Devices -ea® Only Memories, Programmable Logic Arrays,
Programmable Array Logic, Programmable Logic DesiGeneric Array Logic; Complex Programmable Logic
Devices — Architecture of Xilinx Cool Runner XCR3D4. CPLD, CPLD Implementation of a Parallel Addeittw
Accumulation.

UNIT-II:

Field Programmable Gate Arrays:

Organization of FPGAs, FPGA Programming Technolggitrogrammable Logic Block Architectures, Prograhla
Interconnects, Programmable 1/0 blocks in FPGAsdi€sed Specialized Components of FPGAs, Applicatiof
FPGAs.

UNIT -1

SRAM Programmable FPGAs:

Introduction, Programming Technology, Device Arebture, The Xilinx XC2000, XC3000 and
XC4000 Architectures.

UNIT -IV:

Anti-Fuse Programmed FPGASs:

Introduction, Programming Technology, Device Arebiure, The Actel ACT1, ACT2 and ACT3
Architectures.

UNIT -V:

Design Applications:

General Design Issues, Counter Examples, A Fasto/{@ontroller, A Position Tracker for a Robot Maraior, A
Fast DMA Controller, Designing Counters with ACTvies, Designing Adders and Accumulators with theTA
Architecture.

TEXT BOOKS:
1. Field Programmable Gate Array Technology - StepHlefirimberger, Springer International Edition.
2. Digital Systems Design - Charles H. Roth Jr, Liayriin John, Cengage Learning.

REFERENCE BOOKS:
1. Field Programmable Gate Arrays - John V. Oldfi®éhard C. Dorf, Wiley India.
2. Digital Design Using Field Programmable Gate ArrayBak K. Chan/Samiha Mourad, Pearson Low Price
Edition.
3. Digital Systems Design with FPGAs and CPLDs - lanu, Elsevier, Newnes.
4. FPGA based System Design - Wayne Wolf, Prenticé Matlern Semiconductor Design Series.
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SENSORS AND ACTUATORS
(ELECTIVE —lII)
L T P Credis
3 1 0 3

B1214

UNIT -I:

Sensors / TransducersPrinciples — Classification — Parameters — Charities - EnvironmentaParameters (EP) —
Characterization

Mechanical and Electromechanical Sensorsintroduction — Resistive Potentiometer — Str@iauge — Resistance
Strain Gauge — Semiconductor Strain Gauges -Indi@iensors: Sensitivity and Linearity of the Sensbypes-
Capacitive Sensors:— Electrostatic Transducer—-efstress Sensors Using Quartz Resonators — UltaSensors

UNIT —II:

Thermal Sensors: Introduction — Gas thermometric Sensors — ThermadaBsion TypeThermometric Sensors —
Acoustic Temperature Sensor — Dielectric Constat Refractive Index thermosensors — Helium Low Terafure
Thermometer — Nuclear Thermometer — Magnetic Therater — Resistance Change Type Thermometric Sersors
Thermoemf Sensors— Junction Semiconductor Typesrmidl Radiation Sensors —Quartz Crystal Thermadtect
Sensors — NQR Thermometry — Spectroscopic Thernrgmetioise Thermometry — Heat Flux Sensors

Magnetic sensors:Introduction — Sensors and the Principles Behindlagneto-resistive Sensors Anisotropic
Magnetoresistive Sensing — Semiconductor Magndttoes— Hall Effect and Sensors — Inductance amyEclurrent
Sensors— Angular/Rotary Movement Transducers — I8psc— Synchro-resolvers - Eddy Current Sensors —
Electromagnetic Flowmeter — Switching Magnetic $es$SQUID Sensors

UNIT -l

Radiation Sensors: Introduction — Basic Characteristics — Types of tBkensistors/Photdetectors— X-ray and
Nuclear Radiation Sensors— Fiber Optic Sensors

Electro analytical Sensors:Introduction — The Electrochemical Cell — The Celhtential - StandardHydrogen

Electrode (SHE) — Liquid Junction and Other Pot#ati- Polarization — Concentration Polarization-efdRence
Electrodes - Sensor Electrodes — Electro ceramiGas Media .

UNIT -IV:

Smart Sensors:Introduction — Primary Sensors — Excitation — Arfigdition — Filters — Converters Gompensation—
Information Coding/Processing - Data Communicatiddtandards for Smart Sensor Interface — The Auioma
Sensors —Applicationsintroduction — On-board Automobile Sensors (Autor®Sensors)— Hom&ppliance Sensors
— Aerospace Sensors — Sensors for Manufacturiegse®s for environmental Monitoring

UNIT -V:

Actuators: Pneumatic and Hydraulic Actuation Systems- Actuatsystems — Pneumatic ahgdraulic systems -
Directional Control valves — Presure control valve£ylinders - Servo and proportional control valve Process
control valves — Rotary actuators

Mechanical Actuation Systems- Types of motion —dfiratic chains — Cams — Gears — Ratchet and pavelt-aBd

chain drives — Bearings — Mechanical aspects obnsslection

Electrical Actuation Systems-Electrical systems eNmnical switches — Solid-state switches SoleneiBsC. Motors —
A.C. motors — Stepper motors

TEXT BOOKS:

1. D. Patranabis — “Sensors and Transducers” —PHIniguPrivate Limited.
2. W. Bolton — “Mechatronics” —Pearson Education Liit

REFERENCE BOOKS: g
1. Sensors and Actuators — D. Patranabig -E2l., PHI, 2013.
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UNIT -I:

The Cellular Concept-System Design Fundamentalsintroduction, Frequency Reuse, Chann&signment
Strategies, Handoff Strategies- Prioritizing HariglofPractical Handoff Considerations, Interfereram@ system
capacity — Co channel Interference and system dgp&hannel planning for Wireless Systems, Adjacghannel
interference , Power Control for Reducing intenfiee Trunking and Grade of Service, Improving Cager &
Capacity in Cellular Systems- Cell Splitting, Seitg .

UNIT —II:

Mobile Radio Propagation: Large-Scale Path Loss:Introduction to Radio Wave Propagation, Fr&pace
Propagation Model, Relating Power to Electric Fidlde Three Basic Propagation Mechanisms, Refled®eflection
from Dielectrics, Brewster Angle, Reflection fromrefect conductors, Ground Reflection (Two-Ray) Mode
Diffraction-Fresnel Zone Geometry, Knife-edge Dafftion Model, Multiple knife-edge Diffraction, Stating,
Outdoor Propagation Models- Longley-Ryce Model, @kwa Model, Hata Model, PCS Extension to Hata Model
Walfisch and Bertoni Model, Wideband PCS Microddibdel, Indoor Propagation Models-Partition loss8snje
Floor), Partition losses between Floors, Log-dis¢apath loss model, Ericsson Multiple Breakpointddo Attenuation
Factor Model, Signal penetration into buildingsyRaacing and Site Specific Modeling.

UNIT Il

Mobile Radio Propagation: Small —Scale Fading and Mitipath: Small Scale Multipathpropagation-Factors
influencing small scale fading, Doppler shift, InlggI Response Model of a multipath channel- Relatignbetween
Bandwidth and Received power, Small-Scale Multipmteasurements-Direct RF Pulse System, Spread Spectr
Sliding Correlator Channel Sounding, Frequency Diom@hannels Sounding, Parameters of Mobile Multipat
Channels-Time Dispersion Parameters, Coherencevdtij Doppler Spread and Coherence Time, TypeSnoall-
Scale Fading-Fading effects Due to Multipath Timeldy Spread, Flat fading, Frequency selective fadiFading
effects Due to Doppler Spread-Fast fading, slownigdStatistical Models for multipath Fading Chalsr€larke’s
model for flat fading, spectral shape due to Dopplaead in Clarke’s model, Simulation of Clarkel &ans Fading
Model, Level crossing and fading statistics, Twg-Rayleigh Fading Model.

UNIT -IV:

Equalization and Diversity: Introduction, Fundamentals of Equalization, TrainiA GenericAdaptive Equalizer,
Equalizers in a communication Receiver, Linear Hgaes, Non linear Equalization-Decision Feedbacj&ization
(DFE), Maximum Likelihood Sequence Estimation (MD)SEqualizer, Algorithms for adaptive equalizatioard
Forcing Algorithm, Least Mean Square Algorithm, Resive least squares algorithm. Diversity TechnggDerivation
of selection Diversity improvement, Derivation ofalkimal Ratio Combining improvement, Practical SpBoeersity
Consideration-Selection Diversity, Feedback or 8oan Diversity, Maximal Ratio Combining, Equal Gain
Combining, Polarization Diversity, Frequency DivgrsTime Diversity, RAKE Receiver.

UNIT -V:

Wireless Networks: Introduction to wireless Networks, Advantages ansladvantages of Wirelessocal Area
Networks, WLAN Topologies, WLAN Standard IEEE 80RIEEE 802.11 Medium Access Control, Comparision of
IEEE 802.11 a,b,g and n standards, IEEE 802.16tamhhancements, Wireless PANs, Hiper Lan, WLL.

TEXT BOOKS:

1. Wireless Communications, Principles, Practice —oOloee, S. Rappaport,n%Ed., 2002, PHI.
2. Wireless Communications-Andrea Goldsmith, 2005 Q#agle University Press.
3. Mobile Cellular Communication — Gottapu SasibhushBao, Pearson Education, 2012.
REFERENCE BOOKS:
Principles of Wireless Networks — Kaveh Pah Laved B. Krishna Murthy, 2002, PE
Wireless Digital Communications — Kamilo Feher, Q9BHI.
Wireless Communication and Networking — William Iitgs, 2003, PHI.
Wireless Communication — Upen Dalal, Oxford Unive$s
Wireless Communications and Networking — Vijay Karz Elsevier.

agrwbd PR



Department of Electronics & Communication Engineering M. Tech. (Embedded Systems)

CMR COLLEGE OF ENGINEERING & TECHNOLOGY
(AUTONOMOUS)
Il Semester

ADHOC AND SENSOR NETWORKS
(ELECTIVE - I11)

B1523 L T P Credits
3 10 3
UNIT - I Introduction to Ad Hoc Wireless Networks: Characteristics of MANETS, Applications of MANETS,

Challenges Routing In MANETS: Topology based versus position based approaches, Topology based routing protocols,
and position based routing, other routing protocols

UNIT - Il Data Transmission In MANETS: The broadcast storm, Multicasting, Geocasting. TCP Over Ad Hoc
Networks: TCP protocol overview, TCP and MANETS, Solutions for TCP over Ad Hoc

UNIT — 111 Basics Of Wireless Sensors And Applications: The Mica Mote, Sensing and Communication Range, Design
Issues, Energy Consumption, Clustering of Sensors, Applications. Data Retrieval In Sensor Networks: Classification of
WSNs, MAC Layer, Routing Layer, High-Level Application Layer Support, Adapting to the Inherent Dynamic Nature of
WSNs.

UNIT — IV Security: Security in Ad Hoc Wireless Networks, Key Management, Secure Routing, Cooperation in
MANETS, Intrusion Detection Systems Sensor Network Platforms and Tools: Sensor network Hardware, Sensor Network
Programming Challenges, and Node-Level Software Platforms.

UNIT -V Operating System-Tiny OS: Imperative Language: nesC, Data flow style language: Tiny GALS, Node- Level
Simulators, NS-2 and its sensors network extension, TOSSIM.

TEXT BOOKS:
1. Ad Hoc and Sensor Networks: Theory and Applications, Carlos de Morais Cordeiro and Dharma Prakash
Agrawal, World Scientific Publications / Cambridge University Press, 2006.
2. Wireless Sensor Networks: An Information Processing Approach, Feng Zhao, Leonidas Guibas, Elsevier Science
Imprint, Morgan Kauffman Publishers, 2005.

REFERENCE BOOKS:
1. Ad Hoc Wireless Networks: Architectures and Protocols, C. Siva Ram Murthy and B. S. Manoj, Pearson
Education, 2004.
2. Guide to Wireless Ad Hoc Networks, Sudip Misra, Isaac Woungang, and Subhas Chandra Misra, Springer
International Edition, 2011.
3. Guide to Wireless Sensor Networks, Sudip Misra, Isaac Woungang, and Subhas Chandra Misra, Springer
International Edition, 2012.
Wireless Mesh Networking, Thomas Krag and Sebastin Buettrich, O’Reilly Publishers,2007.
Wireless Sensor Networks — Principles and Practice, Fei Hu, Xiaojun Cao, An Auerbach book, CRC Press,
Taylor & Francis Group, 2010.
6. Wireless Ad hoc Mobile Wireless Networks-Principles, Protocols and Applications, Subir Kumar Sarkar, et al.,
Auerbach Publications, Taylor & Francis Group, 2008.
7. Wireless Ad hoc Networking, Shih-Lin Wu, Yu-Chee Tseng, Auerbach Publications, Taylor & Francis Group,
2007
8. Wireless Ad hoc and Sensor Networks—Protocols, Performance and Control, Jagannathan Sarangapani, CRC
Press, Taylor & Francis Group, 2007, rp2010.
9. Security in Ad hoc and Sensor Networks, Raheem Beyah, et al., World Scientific Publications /Cambridge
University Press, 2010.
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UNIT -I:
Introduction to Multimedia: Multimedia, World Wide Web, Overview of Multimedifools, Multimedia Authoring,
Graphics/ Image Data Types, and File Formats.
Color in Image and Video: Color Science — Image Formation, Camera Systemsn@eCorrection, Color Matching
Functions, CIE Chromaticity Diagram, Color Monit8pecifications, Out-of-Gamut Colors, White Pointr@ection, XYZ
to RGB Transform, Transform with Gamma CorrectibmA*B* Color Model. Color Models in Images — RGB Gu
Model for CRT Displays, Subtractive Color: CMY ColtModel, Transformation from RGB to CMY, Under Colo
Removal: CMYK System, Printer Gamuts, Color Models/ideo — Video Color Transforms, YUV Color Modef]Q
Color Model, Ycbcr Color Model.

UNIT -II:
Video Concepts:Types of Video Signals, Analog Video, Digital Video
Audio Concepts:Digitization of Sound, Quantization and Transmiasié Audio.

UNIT -1l

Compression Algorithms:

Lossless Compression AlgorithmsRun Length Coding, Variable Length Coding, Arithine€oding, Lossless JPEG,
Image Compression.

Lossy Image Compression AlgorithmsTransform Coding: KLT And DCT Coding, Wavelet Bageaoding.

Image Compression StandardsJPEG and JPEG2000.

UNIT -1V:

Video Compression Techniques: Introduction to Video Compression, Video CompressiBased on Motion
Compensation, Search for Motion Vectors, H.261rakrame and Inter-Frame Coding, Quantization, Bacand
Decoder, Overview of MPEG1 and MPEG2.

UNIT -V:

Audio Compression TechniquesADPCM in Speech Coding, G.726 ADPCM, Vocoders —dethasensitivity, Channel
Vocoder, Formant Vocoder, Linear Predictive Codi@GgLP, Hybrid Excitation Vocoders, MPEG Audio — MBEayers,
MPEG Audio Strategy, MPEG Audio Compression Aldgamis, MPEG-2 AAC, MPEG-4 Audio.

TEXT BOOKS:
1. Fundamentals of Multimedia — Ze- Nian Li, Mark Sely, PHI, 2010.
2. Multimedia Signals & Systems — Mrinal Kr. MandalrByger International Editionsi Edition, 2009

REFERENCE BOOKS:
1. Multimedia Communication Systems — Techniques, &tidetwroks K.R. Rao, Zorans. Bojkoric, Dragorad

A.Milovanovic, = Edition, 2002. t
Fundamentals of Multimedia Ze- Nian Li, Mark S.DreRearson Education (LPE)S, Edition, 2009.

Multimedia Systems John F. Koegel Bufond Pearsarcéiion (LPE), it Edition, 2003.
Digital Video Processing — A. Murat Tekalp, PHI 969
Video Processing and Communications — Yaowang, @stermann, Ya-QinZhang, Pearson, 2002

akrown
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UNIT —I:
Introduction to the System Approach:

System Architecture, Components of the system, Ware & Software, Processor Architectures, Memony Addressing.
System level interconnection, An approach for SG&Bifn, System Architecture and Complexity.

UNIT —II: Processors:

Introduction , Processor Selection for SOC, Basigcepts in Processor Architecture, Basic concepfrocessor Micro
Architecture, Basic elements in Instruction hanglliBuffers: minimizing Pipeline Delays, Branchespr# Robust
Processors, Vector Processors and Vector InstngBatensions, VLIW Processors, Superscalar Process

UNIT Il

Memory Design for SOC:

Overview of SOC external memory, Internal MemorigeS Scratchpads and Cache memory, Cache Orgamiz&ache
data, Write Policies, Strategies for line replacetrad miss time, Types of Cache, Split — I, and Baches, Multilevel
Caches, Virtual to real translation , SOC Memorgt8&m, Models of Simple Processor — memory intesacti

UNIT -IV:

Interconnect Customization and Configuration:

Inter Connect Architectures, Bus: Basic ArchiteegrSOC Standard Buses , Analytic Bus Models, UgiagBus model,
Effects of Bus transactions and contention timeCSQustomization: An overview, Customizing InstrocatiProcessor,
Reconfiguration Technologies, Mapping design ongaddfigurable devices, Instance- Specific desigrst@mizable Soft
Processor, Reconfiguration - overhead analysidraig-off analysis on reconfigurable Parallelism.

UNIT -V:

Application Studies / Case Studies:
SOC Design approach, AES algorithms, Design antliatian, Image compression — JPEG compression.

TEXT BOOKS:
1. Computer System Design System-on-Chip - MichnaEthn and Wayne Luk, Wiely India Pvt. Ltd.
2. ARM System on Chip Architecture — Steve Furber —2d., 2000, Addison Wesley Professional.

REFERENCE BOOKS:

1. Design of System on a Chip: Devices and ComponeRiEardo Reis,slt Ed., 2004, Springer

2. Co-Verification of Hardware and Software for ARM ss¢m on Chip Design (Embedded Technology) — Jason
Andrews — Newnes, BK and CDROM.

3. System on Chip Verification — Methodologies and firdaques —Prakash Rashinkar, Peter Paterson andalLeen
Singh L, 2001, Kluwer Academic Publishers.
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UNIT —I:

Wireless System & Random Access Protocols:

Introduction, First and Second Generation Cell@gstems, Cellular Communications from 1G to 3G, aléiss 4G
systems, The Wireless Spectrum; Random Access Metheure ALOHA, Slotted ALOHA, Carrier Sense Muliéip
Access (CSMA), Carrier Sense Multiple Access witliliSion Detection (CSMA/CD), Carrier Sense Mulgphccess with
Collision Avoidance (CSMA/CA).

UNIT —II: Wireless LANSs:

Introduction, importance of Wireless LANs, WLAN Talpgies, Transmission Techniques: Wired Networksteldss
Networks, comparison of wired and Wireless LANs; ML Technologies: Infrared technology, UHF narrowthan
technology, Spread Spectrum technology

UNIT I

The IEEE 802.11 Standard for Wireless LANSs:
Network Architecture, Physical layer, The MediumcAss Control Layer; MAC Layer issues: Hidden TeahProblem,
Reliability, Collision avoidance, Congestion avaida, Congestion control, Security, The IEEE 802 MI2¢C protocol

UNIT —IV: Wireless PANSs:

Introduction, importance of Wireless PANs, The Baath technology: history and applications, techhmverview, the
Bluetooth specifications, piconet synchronizationd aBluetooth clocks, Master-Slave Switch; Bluetoatbcurity;
Enhancements to Bluetooth: Bluetooth interferersseies, Intra and Inter Piconet scheduling, Bridgection, Traffic
Engineering, QoS and Dynamics Slot Assigment, 8aatt formation.

UNIT -V:

The IEEE 802.15 working Group for WPANS:

The IEEE 802.15.3, The IEEE 802.15.4, ZigBee Telduyg ZigBee components and network topologies, THEE
802.15.4 LR-WPAN Device architecture: Physical Lray@ata Link Layer, The Network Layer, ApplicationkEEE
802.15.3a Ultra wideband.

TEXT BOOKS:

1. Ad Hoc and Sensor Networks - Carlos de Morais Qoodnd Dharma Prakash Agrawal, World Scientifi@é] 2.
2. Wireless Communications and Networking - Vijay Kr@GaVorgan Kaufmann Publishers, 2009.

REFERENCE BOOKS:
1. Wireless Networks - Kaveh Pahlaram, Prashant Kasturthy, PHI, 2002.
2. Wireless Communication- Marks Ciampor, Jeorge Glene&Cengage Learning, 2007.
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Note:
A. The following programs are to be implemented on ABAMed Processors/Equivalent.
B. Minimum of 10 programs from Part —I and 6 progrdros Part -1l are to be conducted.

PART- I

The following Programs are to be implemented on ARMcessor
1. Simple Assembly Program for
a. Addition | Subtraction | Multiplication | Division
b. Operating Modes, System Calls and Interrupts
c. Loops, Branches

2. Write an Assembly programs to configure and con@eheral Purpose Input/Output (GPIO) port pins.

3. Write an Assembly programs to read digital valuesnf external peripherals and execute them withTiueyet
board.

4. Program for reading and writing of a file

5. Program to demonstrate Time delay program usinlg ipurimer / Counter feature on IDE environment

6. Program to demonstrates a simple interrupt haridrsetting up a timer

7. Program demonstrates setting up interrupt handimess button to generate an interrupt and traegtbgram

flow with debug terminal.

8. Program to Interface 8 Bit LED and Switch Interface

9. Program to implement Buzzer Interface on IDE envinent

10. Program to Displaying a message in a 2 line x 1ér&dters LCD display and verify the result in debergninal.

11. Program to demonstrate 12C Interface on IDE envirent

12. Program to demonstrate 12C Interface — Serial EEMRO

13. Demonstration of Serial communication. Transmisgiom Kit and reception from PC using Serial PantIDE
environment use debug terminal to trace the program

14. Generation of PWM Signal

15. Program to demonstrate SD-MMC Card Interface.

PART- IlI:
Write the following programs to understand the o6RTOS with ARM Processor on IDE Environment uskigM Tool
chain and Library:
1. Create an application that creates two tasks thatom a timer whilst the main task loops.
2. Write an application that creates a task whictcleduled when a button is pressed, which illustrtte use of an
event set between an ISR and a task
3. Write an application that Demonstrates the intdriblg ISRs(Requires timer to have higher prioritgnt external
interrupt button)
4. a).Write an application to Test message queues raachory blocks. b).Write an
application to Test byte queues
5. Write an application that creates two tasks of same priority and sets the time slice period tastliate time
slicing.

Interfacing Programs:

6. Write an application that creates a two task taiBlig two different LEDs at different timings
7. Write an application that creates a two task digptatwo different messages in LCD display in tweek.
8. Sending messages to mailbox by one task and retttingessage from mailbox by another task.
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9. Sending message to PC through serial port by tifient tasks on priority Basis.
10. Basic Audio Processing on IDE environment.
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