MANDATORY DISCLOSURES

16.1 ENGINEERING/TECHNOLOGY/PHARMACY PROGRAMMES

The following information is to be given in the émation Brochure besides being hosted
on the Institution's official Website.

"The information has been provided by the concernedinstitution and the onus of
authenticity lies with the institution and not on AICTE."

I. NAME OF THE INSTITUTION
» Address including telephone, Fax, e-mailVisveshvaraya Technological University,
“Jnana Sanagama”, P G Centre,
Belgaum-590014.
Phone No: 0831-2405472/ 2405468
Fax No: 0831-2405467

Il. NAME & ADDRESS OF THE DIRECTOR
» Address including telephone, Fax, e-mail Dr. K.V.A Balaji, Registrar,
Visvesvaraya Technological University,
“Jnana Sanagama”, Santebastwad Road,
Machhe, Belgaum-590 014.
Pnone No: 0831-2405468
Fax No: 0831-2405467
E-Mail- registrar@vtu.ac.in
lll. NAME OF THE AFFILIATING UNIVERSITY:
Visvesvaraya Technological University,
Belgaum-18.



IV. GOVERNANCE

« Members of the Board and their brief background :

1. Prof. H. P. Khincha
Vice Chancellor, VTU,
BELGAUM.

2. Sri C. S. Suranjan, IAS,

Principal Secretary to Government,
Dept. of Education (Higher Edn.),
5" Floor, M. S. Building,

Dr. Ambedkar Veedhi,
BANGALORE - 560 001.

3. Dr.(Ms.) P. Selvie Das,
Ex-Member, Rajya Sabha,
N0.299, 1% Main Road,
Rajmahal Vilas Extension,
BANGALORE - 560 080.

4,

Prof. D. Thukaram,

Dept. of Electrical Engineering,
Indian Institute of Science,
BANGALORE - 560 012.

5. Sri Aga Sultan Murthuza,
No.638, i Main, £'Stage, Indiranagar,
BANGALORE - 560 038.

6.

Sri Mohan Das Pai,

Member of Board of Directors,

Human Resources, Infosys Technologies Ltd.,
Electronics City, Hosur Road,

BANGALORE - 560 100.

7. Dr. Gopal K. Kadekodi,
Former Director,
Institute for Social and
Economic Change(ISEC),
Chetana Building ,*IMain, 4" Cross, Srinagar,
DHARWAD — 580 003.

8.Director of Technical Education,

Govt. of Karnataka,
Palace Road,
BANGALORE - 560 001.

9. Dr. Ashok S Shettar,
Principal,
BVB College of Engg. & Tech.,
Vidyanagar,
HUBLI — 580 031.

10

.Dr. D. H. Rao,

Principal, Gogte Institute of Technology,
Udyambag,

BELGAUM — 590 008.

11. Dr. Syed Shakeeb-Ur-Rehman
Dean Faculty of Engineering, VTU,

Prof. of Civil Engineering,

Sri Jayachamarajendra College ofEngineering,

MYSORE- 570 006.

12

. Dr. G. Raghavendra Rao,

Vice Principal,

National Institute of Engineering,
Mananthodi Road,

MYSORE — 570 008.

13. Dr. C. K. Subbaraya,
Principal,
Adichunchanagiri Institute of Tech.,

CHIKMAGALUR-577 102.

14

. Dr. S. C. Sharma,
Principal, R. V. College of Engineering,
BANGALORE - 560 059.

15. Sri G. B. Mahadevappa
No.192, ¥ ‘A’ Main road,

R.H.C.S. Layout, | Stage,

16

. Dr. D. L. Prabhakara,
Principal & Director,
Sahyadri Institute of Tech., Adyar,

Annapoorneswari Nagar, MANGALORE.
BANGALORE — 560 091.
17. Prof. B. S. Sonde, 18. Prof. Sirohi,

Former Vice Chancellor, Goa University,
274, Shree Ananth Nagar,

Electronics City PO, Hosur road,
BANGALORE — 561 229.

President, I1SOI,

Amity University, Rajasthan City Office,
14, Gopal Bari, Ajmeer Road,

JAIPUR — 302 001.




« Members of Academic Advisory Body:
List of 3" Academic Senate Members 8-4-2007 7-4-2010

1. Prof. H. P. Khincha,
Vice Chancellor
Visvesvaraya Technological University,
BELGAUM.

2. Mr. C. S. Suranjan, IAS,
Principal Secretary to Government,
Dept. of Education (Higher Edn.),
5" Floor, M. S. Building,
Dr. Ambedkar Veedhi,
BANGALORE - 560 001.

3. Director of Technical Education,
Govt. of Karnataka,
Palace Road,
BANGALORE - 560 001.

4. Dr. Syed Shakeeb-Ur-Rehman
Prof. of Civil Engineering,
Sri Jayachamarajendra College of
Engineering,
MYSORE - 570 006.

5. Dr. V. K. Aatre,
ISSS, 1ISc., 139, Il Main,
7" Cross, RMV |l Stage, Block |,
BANGALORE — 560 094

6. Dr. A. R. Upadhya,
Director, National Aerospace Laboratorie
P. B. N0.1779, Airport Road,
BANGALORE.

7. Dr. R. N. Herkal,
Member of the Academic Senate, VTU,
Principal, Basaveswara Engg. College,
BAGALKOT — 587 102.

8. Dr. Shashidhar S. Ramtal,
Member of the Academic Senate, VTU,
Principal,
Govt. SKSJ Technological Inst.,
BANGALORE - 560 001.

9. Dr. G. Raghavendra Rao,
Member of the Academic Senate, VTU,
Principal, National Inst. of Engg.,
MYSORE - 570 008.

10. Dr. M. K. Venkatesha,
Member of the Academic Senate, VTU,
Principal, BMS College of Engg.,
BANGALORE - 560 019.

11. Dr. Martin Jebraj,
Member of the Academic Senate, VTU,
Principal, Dr. Ambedkar Inst. of Tech.,
BANGALORE — 560 056.

12. Dr. M. V. Chaitanya Kumar,
Member of the Academic Senate, VTU,
Principal, East Point College of Engg.,
BANGALORE - 560 043.

13. Dr. Puttaraju,
Member of the Academic Senate, VTU,
Principal, SJB Inst. of Tech.,
BANGALORE - 560 060.

14. Dr. S. Y. Kulkarni,
Member of the Academic Senate, VTU,
Principal, NMAM Inst. of Tech.,
NITTE — 574110.

15. Dr. H. Maheshappa,
Member of the Academic Senate, VTU,
Principal, Reva Inst. of Engg.
& Tech. Studies,
BANGALORE - 560 064.

16. Dr. S. C. Pilli,
Member of the Academic Senate, VTU,
Principal,
KLE'S College of Engg. & Tech.,
BELGAUM - 590 008.

17, Dr. P. J. Satturkar,

18. Dr. K. Rajanikanth,




Member of the Academic Senate, VTU,
Prof. of Civil Engineering,

PDA College of Engg.,

GULBARGA —585 102.

Member of the Academic Senate, VTU,
Prof. of Computer Science,

M.S. Ramaiah Inst. of Tech.,
BANGALORE - 560 054.

19.

Dr. D. V. Girish,

Member of the Academic Senate, VTU,
Prof. of Mechanical Engineering,
Malnad College of Engg.,

HASSAN — 573 201.

20.

Dr. C. R. Venugopal,

Member of the Academic Senate, VTU,
Prof. of Electronics & Communication
Sri Jayachamarajendra College of
Engineering,

MYSORE - 570 006.

21.

Sri K. Shivashankar,
Retd. Engineer-in-chief,
Plot. No.10, | Main,

Il Stage, Hanuman Nagatr,
BELGAUM.

22.

Sri. B. N. Thyagaraja,
No.17, Sanky Road,
BANGALORE - 560 020

23.

Sri Rajendra Pukhraj Khataria
‘PUSHKAR’, 395,

Veer Savarkar Road, Tilakwadi,
BELGAUM — 590 006.

24.

The Registrar,
Visvesvaraya Technological University,
BELGAUM.

% Frequency of the Board Meetings and Academic Adyiddody: Monthly &

Quarterly respectively.




+ Organizational chart and processes:

ENCLOSURE-4
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+ Nature and Extent of involvement of faculty anddstots in academic affairs/improvements:

Course curriculum is governed by Visvesvaraya Techslogical university, Belgaum

V. PROGRAMMES

% Name of the Programmes approved by the AICWVBA/M.Tech.,

% Name of the Programmes accredited by the AICWE: :courses started in 2002

% For each Programme the following details are tgilsen:

* Name:MBA/M.Tech.

* Number of seats Admitted for the Year 2008-2007 MBA-129/M.Tech-74

* Duration Two Years

* Cut off mark/rank for admission during the lastedaryears :Through CET &
Government of Karnataka

* Fee :Tuition fees for MBA -50,000/M.Tech-60,000

* Placement FacilitiesYes

» Campus placement in last three years with minimwaarg, maximum salary and

average salary:

% Name and duration of programme (s) having affiiatcollaboration with Foreign

University(s)/Institution(s) and being run in thanse Campus along with status of their AICTE

approval. If there is foreign collaboration, give tfollowing detailsNIL

Details of the Foreign Institution/University:  --Not Applicable--

Name of the University/Institution

Address

Website

Is the Institution/University Accredited in its HenCountry

Ranking of the Institution/University in the Homewhtry

Whether the degree offered is equivalent to anaimddegree? If yes, the name of the agency
which has approved equivalence. If no, implicatibmsstudents in terms of pursuit of higher
studies in India and abroad and job both within anigide the country.

Nature of Collaboration

Conditions of Collaboration

Complete details of payment a student has to n@agettthe full benefit of collaboration.



< For each Collaborative/affiliated Programme give tle following: --NA--
* Programme Focus

* Number of seats

* Admission Procedure

* Fee

* Placement Facility

» Placement Records for last three years with minimsadary, maximum salary and average
salary
> Whether the Collaborative Programme is approved byAICTE? If not whether the

D)

Domestic/Foreign Institution has applied to AICTE for approval as required under
notification no. 37-3/Legal/2005 dated 16th May, ZIb. —NA--

VI.FACULTY
» Branch wise list faculty members:

* Permanent Faculty -- NA—

* Visiting Faculty :

MBA Staff

M.Tech Staff

Dr. A B Kalkundruka

Prof. V.T Dese¢

Prof. A B N Kulkarn

Prof G P Kadai

Dr. Deepak Nat

Smt Nandini S Sldn

Prof P R Kadak«

Dr. V R Udup

Deepti S ( ProfS B Kulkarn

Dr. S G Kulkarn: Prof. R HGouda

Dr. R V Diwar Prof. Hansaraj Guhil:
Dr. J G Nall Prof. K Prabhushet
Mr. N Maleka Ms. Ashwini Desa

Mr. S V belgaumke

Sri. Praveen Chit

Prof. Anand Nays

Smt. K R Rasar

Col. AR Pati Dr. S C Pill
Mr. C S Mujawa Prof. M D Deshapnc
Prof. D G Kulkarn Prof. R P Bhe

Smt S G Jos

Prof P M Kapieshwar

Prof. Rajshekhar P&

Prof V L Deshapant

Prof. Murlidhar kY

Yogendra Wataw

Prof. Arvind Kulkarn

Prof. Shivakume

Smt. Anupama Jos

Smt. Gouri hays




Prof. Chate U N
Prof. K S Keralika
Dr. U M Bhush

Ms. Gangambika
Mr. Shrikant Zanwse
Smt. S G Jos

Prof. Nityanad N
Prof. Chandrashek
Smt. Nirmala (

e Adjunct Faculty --NA—

* Guest Faculty --NA—

* Permanent Faculty: Student RatioeNA--

VIl. PROFILE OF DIRECTOR/PRINCIPAL WITH QUALIFICATI ONS, TOTAL
EXPERIENCE, AGE AND DURATION OF EMPLOYMENT AT THE | NSTITUTE
CONCERNED
For each Faculty give a page covering
1. Name : Dr. K.V.A Balaji
2. Date of Birth : 3-9-1957
3. Educational Qualification
* B.E in Mechanical Engineering with Heat Power Sakzation from
Jayachmarajendra College of Engineering, Mysore
* M.B.A with Marketing Specialization Manas Gangotri
* M.Tech in Industrial management with Industriabt&ns & Advertising,
Specialization, from IIT, Chennai
* Ph.D in Organizational Behaviour, from IIT, Chennai

4. Professional Experience :
e 1980 : Joined as a Lecturer in the Mechanical Depart of Sri Jayachamarajendra
College of Engineering, mysore
* 1995: Promoted as an Assistant Professor
e 2006: Assumed the charges of Registrar (Evaluatainyisvesvaraya Technological
University, Belgaum on deputation from SJCE, Mysore

« March 3f'2008: Appointed as the Registrar of Visvesyaragahhological University
Belgaum

* Guided one Ph.D candidate and guiding wo Ph.D clatels
* Publised number of publications in National as vaslinternational Journals

Area of Interest in Research:

» Organizational Behavior



» Organizational Development

* Professional and Business communication

» Carrer Development and Training.

VIIl. FEE

+ Details of fee, as approved by State fee Committed¢he Institution.
MBA: 50,000/-

M.Tech: 60,000/- per year
% Time schedule for payment of fee for the entirggpamame. Two installments.

% Criteria for fee waivers/scholarship :

*,

L X4

. ADMISSION

% No. of Fee waivers granted with amount and nanstuafents: --

s Number of scholarship offered by the institute,adion and amount :

per year

One, per year and

(Tuition fees and other fees)

SC/ST and OBC
Estimated cost of Boarding and Lodging in Hostels : 10,000/- per year

* Number of seats sanctioned with the year of appro¥ar the year 2005-2006

Sl. Year Course/Seat Sanctioneéldmitted

No with approval

1 2005-2006 MBA-60 70

2 2005-2006 M.Tech in VLSI-18 15

3 2005-2006 M.Tech in CNE-18 12

4 2005-2006 M.Tech in VLSI PT 03

5 2005-2006 M.Tech in PDM PT 07
Total 107




*,

% Number of students admitted under various categ@aeh year in the last three years.

D)

SI Ng Course Year SC ST Cat-l | OBC|GM | Total
1 MBA 2005-06| 11 02 03 19 35 |70
2 M.Tech in VLSI ---do---| - 01 - 03 08 12
3 M.Tech in CNE ---do---| 03 - -01 - 11 15
4 M.Tech in VLSI PT | ---do---| - - - 01 02 03
5 M.Tech in PDM PT | ---do---| - - 01 01 05 07
1 MBA 2004-05| 10 02 03 15 29 59
2 M.Tech in VLSI ---do---| 05 -- -- 03 12 20
3 M.Tech in CNE ---do---| 06 01 01 -- 09 17
1 MBA 2003-04| 02 01 - 11 44 58
2 M.Tech in VLSI ---do---| 02 - - 03 20 25
3 M.Tech in CNE ---do---| 02 -- -- 03 18 23
4 M.Tech. in PDM ---do---| -- - - 01 05 06

% Number of applications received during last tworgdar admission under Management Quota
and number admitteeNA--
X. ADMISSION PROCEDURE

% Mention the admission test being followe®G,CET-2005 of Govt. of Kanrnataka
name and address of the Test Agegeyttal Post Graduation Administrative Committee.
and its URL (website) : WWwWWw.vtu.ac.in
s Number of seats allotted to different Test Qualifmandidates separately [AIEEE/CET (State
conducted test/University tests)/Association conelditest]NA-
+ Calendar for admission against management/vacatd:se
» Last date for request for applications.
» Last date for submission of application.

Dates for announcing final results.
* Release of admission list (main list and waitirg} Bhould be announced on the same
day)
» Date for acceptance by the candidate (time giveulshn no case be less than 15 days)
» Last date for closing of admission.



« Starting of the Academic session.
» The waiting list should be activated only on theiexof date of main list.
» The policy of refund of the fee, in case of withded, should be clearly
notified.
XI. CRITERIA AND WEIGHTAGES FOR ADMISSION
+ Describe each criteria with its respective weightage. Admission Test, marks in qualifying
examination etc.
% Mention the minimum level of acceptance, if any.
% Mention the cut-off levels of percentage & perdensicores of the candidates in the admission
test for the last three years.
% Display marks scored in Test etc. and in aggrefgatall candidates who were admitted.

MBA Eligibility Criteria:
(i) Full-Time MBA Course:

Admission to Master of Business Administration ceushall be open for the candidates who have
passed the Bachelor Degree Examination with nettlesn fifty percent (50%) of the marks in the

aggregate of all the years of the degree exammatioHowever, in the case of candidate from
Karnataka belonging to SC/ST and Category-I, thgegpate percentage of marks of all the years of
the qualifying examinations shall not be less ttoaity-five percent.

(i) Part-Time MBA Course:
The Candidates applying for part-time MBA course, addition to satisfying the academic
eligibility criteria specified for Full-Time MBA Carse, must have worked for not less than three
years in an establishment and must be working iorganization situated within a radial distance
of 40 KMS from the institution in which the candidaeeks admission.

M.Tech Eligibility Criteria :
() Admission to M.E/M.Tech. Course (Full-Time) : Coeishall be open for candidates

who have passed the prescribed qualifyingniirations as specified in Annexure-5
with not less than 50% of the marks in tggragate of all the years of the degree
examination (cumulative sum of secured maflal the semesters/years divided by
the sum of the maximum marks). Howevethancase of candidates belonging to
SC/ST and CAT-1, marks shall not be lesa #t%.

(I)  Admission to M.E/M.Tech. Course (Part-Tinf&r admission to M.E/M.Tech. Part-



Time Course, the candidate must have wof&edhot less than three years in an establishmen
and must be working in an organization situatechiwita radial distance of 40 km. from the

institution in which the candidate seeks admission.

Reservation of Seats:

(i) Seats shall be reserved in favour of the feitg categories of candidates to the extent
specified by the Government and AICTE framet to time.

(a) Candidates belonging to the Scheduled CdmteS¢heduled Tribes and Other
Backward Classes of citizens under categayiés\, 1IB, 111B, in accordance with
G.O. No: SWL 251 BCA 94, dated: 31-01-1995.

(b) Candidates who are Physically Disabled.

(i) Inthe case of M.E/M.Tech. (Full Time) Couyrske general category seats remaining
vacant after allotment to GATE candidaté®o®f the seats are reserved for
Karnataka candidates and the remaining Idi%lén-Karnataka candidates.

(i) Inter-se merit shall be basics for selectigmder this rule.
(iv) SC/ST & OBC candidates who are allotted segtserit in general category will not
be counted against the seats reservedédan #nd such candidates will go into the list

of general category seats, however thegkgidle for benefits of reservation.

GATE-STIPEND:
(i) Preference will be given to GATE qualified chatates for admission to both Full-Time
When GATE qualified candidates are not améd, admission will be made based on the merit
list of PGCET-2005. For receiving GATE Scholarship,a candidate must have qualified in GATE.
However, a GATE qualified candidate does not autaally become eligible to receive a scholarship.
Scholarship to a GATE
gualified candidate will depend on availabiliy of the same in an Institution. Due
to financial constraints, as a policy, AICT&e8 not approve any further scholarships to
the Institutions. In fact, the AICTE has redd the number of scholarships to 70% of
the existing level in the AICTE funded Instituns. When the number of Scholarships
Is less than the number of GATE qualified ¢dates admitted, the distribution of
scholarships shall be on merit in respeatategory (i.e General & SC/ST) amoung the
GATE qualified candidates.
(i) Candidates with valid GATE Score, opting seahder Sponsored Quota, are not
entitled for GATE Stipend.
(i) SC/ST/OBC candidate with valid GATE Scoreiaténg any other Scholarship from



Government of Karnataka/India are not esdifior GATE Scholarship.
(iv) Candidates with valid GATE Score opting foasender Part-Time M.E/M.Tech.
Program are not entitled for GATE Stipend.
Item No | - XI must be given in information brochure and must be hosted as fixed content in the

website of the Institution. The Website must be dyamically updated with regard to XII-XV.
XIl. APPLICATION FORM

s Downloadable application form, with online submigspossibilities : Yes

XIlI. LIST OF APPLICANTS

% List of candidates whose applications have beegived along with percentile/percentage score
for each of the qualifying examination in separedéegories for open seats. List of candidates
who have applied along with percentage and peteesitore for Management quota seats. All

the admission from the CPAC.

XIV. RESULTS OF ADMISSION UNDER MANAGEMENT SEATS/VA CANT

SEATS: Not Applicable
% Composition of selection team for admission undankfjement Quota with the brief profiles of
members

(This information be made available in the publicréin after the admission process is over)
% Score of the individual candidates admitted arrdrigeorder of merit.

%+ List of candidates who have been offered admission.

% Waiting list of the candidates in order of meriti® operative from the last date of joining of the

first list candidates.
% List of the candidates who joined within the datacancy position in each category before

operation of waiting list.
XV. INFORMATION ON INFRASTRUCTURE AND OTHER RESOURC ES AVAILABLE

LIBRARY:

» Number of Library books/Titles/Journals availalpeogramme-wise)

Sl Course Number of titles of the Number of
No: books Volumes

2 M.Tech in VLSI 323 1208

3 M.Tech in CNE 318 1402

4 M.Tech in PDM 40 120

> List of online National/International Journals scitilsed.



Sl Course Journals
No: National International
2 M.Techin VLSI | 04 --
M.Tech in CNE 09 23 IEEE
4 M.Techin PDM | 03 12
» E-Library facilities WiFi Campus

LABORATORY:

For each Laboratory

» List of Major Equipment/Facilities :

1) Microsoft LAB:

1) Pentium — IV 2.6 GHZ/3.0GHZ/2.8GHZ

256/512/ 1 GB RAM 40 GB/80GB/120 GB HDD

Combo five CDRW/D U D R) FDD

865/845 Chipset M/B Sound/Internet/ Graplun board K/B, Mouse
2) 4 Compagq reliant servers with 1GB RAM &8&BHD x 4 Nos
3) 25 HCL Busy bee Systems with KB RAM 40 GBB!
4) All Microsoft Software’s:
1) MS Windows 2003 Server
2) MS xp Professional
3) MS office 2003
4) MS project 2003
5) MS Visio 2003
6) MS Visual Studio. Net
7) MS SQKL Server 2000
5) Digital Board, projector (Sony) Samsung @&
2) UGS LAB for Mechanical /Automobile/Civil/
1) 25+2 MP workstations x U4200 with IGB RAM & 40 GEDD
2) MTAB X2 Mill & X2 Turn Machines
3) NX 3.0, Solid edge 17.0, Femap 8.0 Software’s.




4) Digital Board/ Projector, Samsung Camera
3) Regqular lab:
1) 60 HCL Systems with 2586AM 80 GB HDD
2) Software all 1) MS Products
2) Lab view sofire 8.0
3) Solid edge

4) Solaris Labfor VLSI /Electronics
1) 24 Sun work stations with Solaris 9.Gafled 1. GB RAM. 80 GB HDD
2) 2 Sun edge servers.
3) 1 NAC Box with sun Solaris 9.0

4) Cadence tools software installed

» List of Experimental Setup
» Status and facilities in Studio/Designing and Appieciation and other related disciplines /

specializations.

COMPUTING FACILITIES:

» Number and Configuration of Systems 220 Systems Approximate
» Total number of systems connected by LAN : 220

» Total number of systems connected to WaWal : 220 22:.: 220

» Internet bandwidth . 2 MBPS

» Major software packages available . An Microsoft Products

M S Software:- MS windows 2003 Server

MS Office 2003

MS Visual 2003

MS Project 2003

MS XP Prof,

MS Visual Studio .Net

MS SQL Server 2000
UGS Software: Solid Edge -17.0

Femap 8.X

NX 3.X

Cadence Software Stools



Lab view Software
Solaris 75 9.0
Linux 075 9.0/ F case -3.4.etc

» Special purpose facilities available : -NA-
WORKSHOP:
> List of facilities available. : WIFi network
Games and Sports Facilities . Ggolf Facility, Badminton, Carom

Extra Curriculum Activities
Soft Skill Development Facilities

Number of Classrooms and size of eacB7:

Ground Floor: Class Room Size 1) 8.7X10.82 28.7X10.46

Ist Floor : Class Room Size 1) 11.77X8.7 )7X10.77 3) 8.7X5.77 4) 8.7X5.88
5) 8.7X11.77

Number of Tutorial rooms and size of eadiA-

Number of laboratories and size of each 03:

Microsoft Lab: 8.77X14.77

UGS Lab » 11.77X9
7.7X5.77

Computer Lab: 8.17X29.77

Number of drawing halls and size of each NA-
Number of Computer Centers with capacity of ea¢h:Capacity 30 each.

Central Examination Facility, Number of rooms amagacity of each.

Teaching Learning process
» Curricula and syllabi for each of the programmea@soved by the University.



» Academic Time Table (Enclosed as Enclosure- 1)

ii. Curricula and Syllabi:

SCHEME OF TEACHING AND EXAMINATION
M.TECH. - VLS| DESIGN & EMBEDDED SYSTEMS

| SEMESTER
Teaching hours/week Duration Marks for
Course Subject : Practical / - Total
Code Code Name of the Subject Lecture | Field Work / of HExam N1 1A | Exam | Marks
. ours
Assignment
08LVS11 | 08EC021| CMOS VLSI Design 4 2 3 50 100 150
08LVS12 | 08EC082| VLSI Systems & Architecture 4 2 3 50 100 150
08LVS13 | 08EC037| Embedded Systems Design 4 2 3 5000 1 150
08LVS14 | 08ECO046| Linear Algebra 4 2 3 50 100 150
08LVS15 | 08ECxxx | Elective-I 4 2 3 50 100 15(
08LVS16 Seminar -- 3 - 50 - 50
Total 20 13 15 300 500 800
ELECTIVE — |
08LVS151 | 08EC083 VLSI Technology 08LVS153| 08EC032 BﬁgaL' System Design Using
08LVS152 | 08EC012 ASIC Design
1
SCHEME OF TEACHING AND EXAMINATION
M.TECH. - VLSI DESIGN & EMBEDDED SYSTEMS
Il SEMESTER
. Teaching h /week i Marks f
Course Subject Name of the Subject N mgrazzcr:salvyelfi}eld Dgiatlrzr;nc’f T Total
Code Code Lecture Work / Assignment Hours I.LA. | Exam | Marks
Design of analog & mixed mode
08LVS21| 08ECO025 o 4 2 3 50 100 150
VLSI Circuits
08LVS22 | 08BECO070 Real Time Embedded Systems | 2 3 5000 150
08LVS23 | 08EC047| Low Power VLSI Design 4 2 3 50 100 150
08LVS24 | 08ECO78 (T:‘?S“r.‘g&ve”ﬁca“‘)“ of VLSI 4 2 3 50| 100| 150
ircuits
08LVS25| 08ECxxx| Elective-ll 4 2 3 5@ 100 15(
*Project Phase-| (6 week
Duration)
08LVS26 Seminar -- 3 -- 50 -- 50
Total 20 13 15 300 500 800
ELECTIVE -

08LVS251| 0BEC027 Design of VLSI system

08LVS3538EG007| Advanced Embedded System Design




08LVS252

08ECO01QAIgorithms for VLSI Design Automatig

* Between the Il Semester and Il Semester. Aftgailing a vocation of 2 weeks.

2

SCHEME OF TEACHING AND EXAMINATION
M.TECH. - VLSI DESIGN & EMBEDDED SYSTEMS

Il SEMESTER
No. Of Hrs./Week Duration Marks for
Course Subject Subiect Practical of Exam Total
Code Code ) Lecture / Field . ILA. | Exam | Marks
in Hours
Work
08LVS31 08EC020| CMOS RF Circuit Design 4 2 3 50 010 150
08LVS32 08ECxxx | Elective-lll 4 2 3 50 100 150
08LVS33 08ECxxx | Elective-IV 4 2 3 50 100 150
Project Phase-ll *
08LVS34 Evaluation of Project Phase — | - 3 - 50 — 50
Total 12 09 09 200| 300 500
ELECTIVE - llI ELECTIVE — IV
08LVS311| O8EC041 Hardware-Software Co-design 0&24S| 08ECO009| Advances in VLSI Design
08LVS312| 08ECO077 Synthesis & Optimization of Digital Circuits 08LVS322 | 08EC071] RF & Microwave Circuit Desigr
08LVS313| 08EC019 CAD Tools for VLSI Design 08L\VZ| 08ECO081| VLSI Sub-System Design
3
SCHEME OF TEACHING AND EXAMINATION
M.TECH. - VLSI DESIGN & EMBEDDED SYSTEMS
IV SEMESTER
No. Of Hrs./Week Duration of Marks for
Course | Subject Subiect Practical / the Exam Total
Code Code ) Lecture Field : LA Exam Marks
in Hours
Work
08LVS41 Evaluation of Project Phase — I - 3 - 50 - 50
08LVS42 Evaluation of Project work - 3 - 50 - 50
08LVS43 Project Work Evaluation & Viva-Voce - - 3 - 200 200
Total - 06 03 100 200 300
Grand Total (I to IV Sem.) : 2400

Note: Project work shall be continuously evaludtadphase |, phase Il and after completion ofgigect.



| - SEMESTER
CMOS VLSI DESIGN

Subject Code 08EC021 IA Marks : 50
No. of Lecture Hours /week : 04 Exam Hours : 03
Total no. of Lecture Hours .52 Exam Marks : 100

MOS Transistor Theory: n MOS / p MOS transistor, threshold voltage
equation, body effect, MOS device design equatsuh threshold region,
Channel length modulation. mobility variation, Teting, punch through,
hot electron effect MOS models, small signal AC @hteristics, CMOS
inverter, pn / Bp ratio, noise margin, static load MOS inverterigetential
inverter, transmission gate, tristate inverterCRIOS inverter.

CMOS Process Technologylambda Based Design rules, scaling factor,
semiconductor Technology overview, basic CMOS tetdyy, p well / n
well / twin well process. Current CMOS enhancenieride isolation, LDD.
refractory gate, multilayer inter connect) , Citcwlements, resistor ,
capacitor, interconnects, sheet resistance & stdndanit capacitance
concepts delay unit time, inverter delays , driviagacitive loads, propagate
delays, MOS mask layer, stick diagram, design raled layout, symbolic
diagram, mask feints, scaling of MOS circuits.

Basics of Digital CMOS Design: Combinational MOS Logic circuits-
Introduction, CMOS logic circuits with a MOS loa@MOS logic circuits,
complex logic circuits, Transmission Gate. SeqamMOS logic Circuits -
Introduction, Behavior of hi stable elements, SRHaCircuit, clocked latch
and Flip Flop Circuits, CMOS D latch and triggerelip Flop. Dynamic
Logic Circuits - Introduction, principles of pagsusistor circuits, Voltage
boot strapping synchronous dynamic circuits teaes; Dynamic CMOS
circuit techniques

CMOS Analog Design: Introduction, Single Amplifier. Differential
Amplifier, Current mirrors, Band gap referencessibaof cross operational
amplifier.

Dynamic CMOS and clocking: Introduction, advantages of CMOS over
NMOS, CMOS\SOS technology, CMOS\bulk technology¢cHaup in bulk
CMOS., static CMOS design, Domino CMOS structurd dasign, Charge
sharing, Clocking- clock generation, clock disttibn, clocked storage
elements.



| SEMESTER
ADVANCED DIGITAL COMMUNICATION

Subject Code :08SCN11 IA Marks : 50
No of Lecture Hrs/Week 14 Exam hours 13
Total No of Lecture Hours  :52 Exam Marks : 100

Digital Transmission Fundamentals

Digital Representation of Information: Block-Oriedtinformation, Stream Information; Why Digital Comanications? Comparison
of Analog and Digital Transmission , Basic propestof Digital Transmission Systems; Digital Repraation of Analog Signals:
Bandwidth of Analog Signals, Sampling of an AmplSignal, Digital Transmission of Analog Signalshatacterization of
Communication Channels: Frequency Domain Charaetgoh, Time Domain Characterization; Fundamehtalits in Digital
Transmission: The Nyquist Signaling Rate, The 8barChannel Capacity; Line Coding ; Modems andtBligModulation: Binary
Phase Modulation, QAM and Signal Constellationdepleone Modem StandardBroperties of Media and Digital Transmission
Systems: Twisted Pair, Coaxial Cable, Optical FibBadio Transmission, Infrared Light; Error Deteatand Correction: Error
Detection, Two Dimensional Parity Checks, Intet@baecksum, Polynomial Codes, Standardized PolynoBuodkes, Error Detecting
Capability of a Polynomial Code.

Brief Review of digital communication systems

Elements of Digital communication systems; Commatign channels and their characteristics; Histbpeaspective in the
development of digital communication; Review of fhatures of a decreases memo less channel actiaheel capacity theorem.

Wave form Coding Techniques
PCM, Channel. Noise and error probability, DPCM, Dddding speech at low bit rates, Applications.

Base band Shaping for data transmission

Discrete PAM signals, Inter-symbol interferencd)I8yquist criterion for distortion-less Base baidary transmission, correlative
coding, Eypattern, transmission, correlative codiegpatterns Based and M-ary PAM system, Adoptigedtization. The zero
forcing algorithm, The LMA algorithm.

TEXT BOOKS:

1. Alberto Leon — Garcia and Indra Widjaja: Cdmmunication Networks - Fundamental Concepts andKey
architectures”, 2" edition Tata McGraw-Hill,200.
2. Simon Haykin: Digital Communication”, John Wiley and Sons, 200

REFERENCE BOOKS AND JOURNALS:

1. John G Proakis:Digital Communications, 3¢ Edition, McGraw Hill,200
2. Leon W Couch: Analog / Digital Communication”, 5" Edition, PHI,200 IEEE Transactions on Digital Coomitation

COMPUTER NETWORKS

Subject Code :08SCN12 IA Marks : 50
No of Lecture Hrs/Week 14 Exam hours 13
Total No of Lecture Hours  :52 Exam Marks : 100

Foundation
Building a Network; Applications; Requirements; etk Architecture; Implementing Network softwarer®rmance.

Direct Link Networks
Physically connecting hosts; Hardware building kfgd&Encoding; Framing; Error detection; Reliabngmission; Ethernet (802.3);
Ring; (802.5, FDDI, 802.17); Wireless (802.15.1284, 802.16, Cell Phone Technologies).

Packet Switching
Switching and forwarding; Bridges and LAN Switch€gll Switching; Implementation and Performance.



Internetworking
Simple internetworking (IP)Routing; Global Internet; Multicast; MPLS.

End —to-End Protocols Simple demultiplexer (UDP); Reliable byte stream
(TCP).

Congestion Control and Resource Allocation
Issues in resource allocation; Queuing disciplir@P Congestion Control; Congestion-Avoidance meidmas; Quality of Service.

Applications
Traditional applications; Web services; Multimedgplications; Overlay Networks.

TEXT BOOKS:

1. Larry L. Peterson and Bruce S. Davi€dmputer Networks — A Systems Approach; 4" Edition, Elsevier, 2007.

REFERENCE BOOKS:

1. Behrouz A. Forouzan: Data Communications and Networking”, 4" Edition, Tata McGraw-Hill, 2006.

2. William Stallings: ‘Data and Computer Communication”, 8" Edition, Pearson Education, 2007.

3. Alberto Leon-Garcia and Indra WidjajaCbmmunication Networks -Fundamental Concepts and Kg architectures”,
2"! Edition Tata McGraw-Hill, 2004.

UNIX NETWORK PROGRAMMING

Subject Code :08SCN13 IA Marks : 50
No of Lecture Hrs/Week 14 Exam hours 13
Total No of Lecture Hours  :52 Exam Marks : 100

Introduction
OSI model, Processes, simplified model, clientsemodel, history of Unix Networking.

Communication Protocols
Introduction, TCP/IP, XNS, UUCP.

Sockets

Introduction, Unix domain protocols, socket addess&lementary socket system calls, advanced segkitm calls, reserved ports,
stream pipes, passing file descriptions, sockeébogt asynchronous 1/0, Input/Output Multiplexir@ut-of-Band data, sockets and
signals, Internet superservers, socket implememtati

TFTP Protocol
Introduction, protocol, security, data formats, mections, client user interface, UDP implementatib@P implementation.

Remote Command Execution
Introduction, Security issues, rcmd function arfabirserver, rexec function and rexecd server.

Remote Login
Introduction, Terminal line disciplines, pseudontéral, terminal modes, control terminals rlogin oaew, rlogin client, rlogin
server.

Application Protocols
Application protocols with example implementatiod®P, HTTP, FTP.

TEXT BOOKS:
1. W. Richard StevensUnix Network Programming”, PHI, 2001.
REFERENCE BOOKS:

1. W. Richard StevensUnix Network Programming”, Vol. 1, PHI, 1997.



COMPUTER SYSTEMS PERFORMANCE ANALYSIS

Subject Code :08SCN14 IA Marks : 50
No of Lecture Hrs/Week 14 Exam hours 13
Total No of Lecture Hours  :52 Exam Marks : 100

Introduction

The art of Performance Evaluation; Common mistaké®erformance Evaluation; A systematic approadhddormance Evaluation;
Selecting an evaluation technique; Selecting peréorce metrics; Commonly used performance metrid¢sityUclassification of
performance metrics; Setting performance requirdsaen

Workloads, Workload Selection and Characterization

Types of work loads: addition instructions; Instioo mixes; Kernels; Synthetic programs; Applicatibenchmarks; Popular
benchmarks.

Work load selection: Services exercised; Levelethd; Representativeness; Timeliness; Other censiwbns in workload selection.
Work load characterization techniques: Terminologweraging; Specifying dispersion; Single-parameléstograms; Multi-
parameter histograms; Principle-component analiééskov models; Clustering.

Monitors, Program Execution Monitors, and Accounting Logs

Monitors: Terminology and classification; Softwaaed hardware monitors; Software versus hardwareitoren Firmware and
hybrid monitors; Distributed system monitors.

Program execution monitors and accounting logsgiam execution monitors; Techniques for improvimggoam performance;
Accounting logs; Analysis and interpretation of @acting log data; Using accounting logs to ansveenmonly asked questions.

Capacity Planning and Benchmarking
Steps in capacity planning and management; Probienesipacity planning; Common mistakes in benchimgrkBenchmarking
games; Load drivers; Remote-terminal emulation; @oments of an RTE; Limitations of RTEs.

Experimental Design and Analysis

Introduction: Terminology; Common mistakes in expemts; Types of experimental designs.

2“Factorial Designs: Concepts; Computation of effeBtgn table method for computing effects; Allooatiof variance; General 2
Factorial Designs.

General full factorial designs with k factors: Mdadénalysis of a general design; Informal methods.

Queuing Models

Introduction: Queuing notation; Rules for all Queukittle’s law; Types of stochastic processes.

Analysis of Single Queue: Birth-Death processesf M/ 1 Queue; M/ M/ m Queue; M/ M / m / B Quewith finite buffers;
Results for other M / M / 1 Queuing Systems.

Queuing Networks: Open and closed Queuing Netwd?ksduct form networks; Queuing Network models ofrfputer Systems.
Operational Laws: Utilization law; Forced flow lavjttle's law; General response time law; Interaetiresponse time law;
Bottleneck analysis.

Mean Value analysis and related techniques: Analgsbpen queuing networks; Mean value analysigréximate MVA; Balanced
job bounds.

Convolution Algorithm: Distribution of jobs in a stem; Convolution algorithm for computing G(N); Cpuating performance using
G(N); Timesharing systems.

Hierarchical decomposition of Large Queuing Netveorkoad-dependent service centers; Hierarchicabmposition; Limitations of
Queuing Theory.

TEXT BOOKS:
1. Raj Jain: The Art of Computer Systems Performance Analysis”John Wiley and Sons, 1991.

REFERENCE BOOKS:

1. Paul J. Fortier, Howard E. MichelComputer Systems Performance Evaluation and Predi@n”, Elsevier, 2003.
2. Trivedi, KS, ‘Probability and Statistics with Reliability, Queueing
3. and computer science Applications”Prentice Hall of India Reprinted in 1990

ELECTIVE-I

C# AND .NET

Subject Code :08SCN151 IA Marks : 50



No of Lecture Hrs/Week 4 Exam hours 03
Total No of Lecture Hours  :52 Exam Marks : 100

The Philosophy of .NET

Understanding the Previous State of Affairs, THET Solution, The Building Block of the .NET Hiatm (CLR,CTS, and CLS),
The Role of the .NET Base Class Libraries, What Btifigs to the Table, An Overview of .NET Binarigaka Assemblies ), the
Role of the Common Intermediate Language , The BbIBET Type Metadata, The Role of the AssembBnifast, Compiling CIL
to Platform —Specific Instructions, Understanding Common Type System, Intrinsic CTS Data Typesjddstanding the Common
Languages Specification, Understanding the Commanguage Runtime A tour of the .NET Namespaces,e&sing Your
Namespace Nomenclature, Deploying the .NET Rumti

Building C# Applications

The Role of the Command Line Complier (csc.exe)jdng C # Application using csc.exe Working witeoccexe Response Files,
Generating Bug Reports , Remaining C# Compileriddgt The Command Line Debugger (cordbg.exe) Uteg Visual Studio
.NET IDE, Other Key Aspects of the VS.NET IDE, CRBréprocessor:” Directives, An Interesting AsideeT3ystem. Environment
Class.

C# Language Fundamentals.

The Anatomy of a Basic C# Class, Creating objectsistructor Basics, The Composition of a C# Aggdion, Default Assignment
and Variable Scope, The C# Member Initializatiomtay, Basic Input and Output with the Console Classderstanding Value
Types and Reference Types, The Master Node: Sy€deect, The System Data Types (and C# Aliases)y€aing Between Value
Types and Reference Types: Boxing and Unboxing,indef Program Constants, C# Iteration Construct§, @ntrols Flow
Constructs, The Complete Set of C# Operators,nidefiCustom Class Methods, Understating Static thivlds, Methods Parameter
Modifies, Array Manipulation in C #, String Manifation in C#, C# Enumerations, Defining StructunesC#, Defining Custom
Namespaces.

Object- Oriented Programming with C#

Forms Defining of the C# Class, Definition the “Beft Public Interface” of a Type, Recapping thdaPsl of OOP, The First Pillars:
C#'s Encapsulation Services, Pseudo- Encapsula@oeating Read-Only Fields, The Second Pillar: G#ilseritance Supports,
keeping Family Secrets: The “ Protected” Keyworéstéd Type Definitions, The Third Pillar: C #'s Ifgoorphic Support, Casting
Between .

Exceptions and Object Lifetime.

Ode to Errors, Bugs, and Exceptions, The Role &T.NeException Handing, the System. Exception Bass€IThrowing a Generic
Exception, Catching Exception, CLR System — Levetdption (System. System Exception), Custom AppibecalLevel Exception
(System. System Exception), Handling Multiple Exeap The Family Block, the Last Chance ExceptiDynamically Identifying
Application — and System Level Exception DebuggiBystem Exception Using VS. NET, Understanddhgect Lifetime, the CIT
of “new’, The Basics of Garbage Collection,, Fimation a Type, The Finalization Process, BuildingAa Hoc Destruction Method,
Garbage Collection Optimizations, The System. G@eTy

Interfaces and Collections

Defining Interfaces Using C# Invoking Interface Maaens at the object Level, Exercising the Shapesalktiby, Understanding
Explicit Interface Implementation, Interfaces AdyPoorphic Agents, Building Interface Hierarchiesydlementing, Implementation,
Interfaces Using VS .NET, understanding the ICotibler Interface, Building a Custom Enumerator (iEverable and Enumerator),
Building Cloneable objects ( ICloneable), Buildigpmparable Objects ( | Comparable ), Exploring flystem. Collections
Namespace, Building a Custom Container (Retrofjtthre Cars Type).

Callback Interfaces, Delegates, and Events, Advandd echniques

Understanding Callback Interfaces, Understandirg.MET Delegate Type, Members of System. Multié2slegate, The Simplest
Possible Delegate Example, , Building More a ElatmbDelegate Example, Understanding Asynchrorideakegates, Understanding
(and Using)Events.The Advances Keywords of C#, faldg of C# Keywords Building a Custom IndexerVAriation of the Cars
Indexer Internal Representation of Type Indexer sing C# Indexer from VB .NET. Overloading operatoiihe Internal
Representation of Overloading Operators, intergctiuith Overload Operator from Overloaded- Operathallenged Languages,
Creating Custom Conversion Routines, Defining IaiplConversion Routines, The Internal Representatimf Customs Conversion
Routines

Understanding .NET Assemblies.

Problems with Classic COM Binaries, An Overview .bIET Assembly, Building a Simple File Test AssemblA C#. Client
Application, A Visual Basic .NET Client ApplicatipiCross Language Inheritance, Exploring the Ca#driygs, Manifest, Exploring
the CarlLibrary’'s Types, Building the Multifile Assibly ,Using Assembly, Understanding Private AsséssblProbing for Private
Assemblies (The Basics), Private A Assemblies XManfigurations Files, Probing for Private Assemblie The Details),
Understanding Shared Assembly, Understanding esh&fames, Building a Shared Assembly, Understan@iatay Signing,
Installing/Removing Shared Assembly, Using ar8tiahssembly.



TEXT BOOKS:

1. Andrew Troelsen:Prog. C# with .NET 3.0, Special Edition; Dream tech Press, India, 2007.
2. E. Balagurusamy:Programming in C#",5" Reprint, Tata McGraw Hill, 2004.

REFERENCE BOOKS:

1. Tom Archer: Inside C#", WP Publishers, 2001.
2. Herbert Schildt: C# The Complete Reference’Tata McGraw Hill, 2004.

STOCHASTIC MODELS AND APPLICATIONS

Subject Code :08SCN152 IA Marks : 50
No of Lecture Hrs/Week 4 Exam hours 03
Total No of Lecture Hours  :52 Exam Marks : 100

Introduction
A Speech Recognition System, A Radar System, A Comnication Network

Introduction to Probability Theory
Experiments, Sample Spaces, and Events, AxiomsatifaBility, Assigning Probabilities, Joint and Cdrmahal Probabilities, Bayes'’s
Theorem, Independence, Discrete random VariableginEering Application: An Optimal Communicationsgym

Random variables, Distributions, and Density Functhns
The Cumulative Distribution Function, The ProbapilDensity Function, The Gaussian Random Varia®bber Important Random
Variables, Conditional Distribution and Density [Etinons, Engineering Application: Reliability andilbae Rates

Random Processes

Definition and Classification of Processes, Matheerad Tools for Studying Random Processes, Statiomad Ergodic Random
Processes, Properties of the Autocorrelation Fangctsaussian random Processes, Poisson Procesg@sdting Application: Shot
Noise in gp-nJunction Diode

Markov Processes

Definition and Examples of Markov Processes, Caling) Transition and State Probabilities in Markéiwains, Characterization of
Markov Chains, Continuous Time Markov Processegjrigering Application: A Telephone Exchange

Poisson Processes, Queuing Theory

The non-stationary Poisson process; The statioRargson process; Some Poisson process computaitassifying the events of a
non-stationary Poisson process; Conditional digtidim of the arrival times.

Queuing Theory: Introduction; Preliminaries; Expofti@l models; Birth-and-Death exponential queuiygtems; The backwards
approach in exponential queues; A closed queuihgark; An open queuing network; The M/G/1 queudoity queues.

Simulation Techniques
Computer Generation of Random Variables, GeneratfdRandom Processes, Simulation of Rare Eventginearing Application:
Simulation of a Coded Digital Communication System
TEXT BOOKS:
1. Scott L. Miller, Donald G. Childers:Probability and Random Processes With Applicationgo Signal Processing and
Communications”, Elsevier, 2004.
2. Sheldon M. Ross:Probability Models for Computer Science’, Elsevier, 2002.
REFERENCE BOOKS:

1. R.W. Wolff; “Stochastic Modeling and Queuing Theory; Prentice Hall, 1989.
2. B. R. Bhat: ‘Stochastic Models Analysis and Applications”New Age International, 2000.
SYSTEM MODELING & SIMULATION

Subject Code :08SCN153 IA Marks : 50
No of Lecture Hrs/Week 14 Exam hours 13



Total No of Lecture Hours  :52 Exam Marks : 100

Introduction

When simulation is the appropriate tool and whes itot appropriate; Advantages and disadvantaig8srulation; Areas of
application; Systems and system environment; Compisrof a system; Discrete and continuous syst®lodel of a system; Types
of Models; Discrete-Event System Simulation; Stieps Simulation Study.

Simulation examples: Simulation of queuing systeBisjulation of inventory systems; Other examplesiwfulation.

General Principles, Simulation Software

Concepts in Discrete-Event Simulation: The Evertigsluling / Time-Advance Algorithm, World Views, Maal simulation Using
Event Scheduling; List processing.

Simulation in Java; Simulation in GPSS.

Statistical Models in Simulation
Review of terminology and concepts; Useful statadtimodels; Discrete distributions; Continuous ritisitions; Poisson process;
Empirical distributions.

Queuing Models
Characteristics of queuing systems; Queuing notationg-run measures of performance of queuingesyst Steady-state behavior
of M/G/1 queue; Networks of queues.

Random-Number Generation, Random-Variate Generation

Properties of random numbers; Generation of pseaddem numbers; Techniques for generating randombeus; Tests for
Random Numbers.

Random-Variate Generation: Inverse transform teplei Acceptance-Rejection technique; Special ptigser

Input Modeling
Data Collection; Identifying the distribution withata; Parameter estimation; Goodness of Fit TE&t#)g a non-stationary Poisson
process; Selecting input models without data; Maliate and TimeSeries input models.

Output Analysis for a Single Model

Types of simulations with respect to output analySitochastic nature of output data; Measures idbpeance and their estimation;
Output analysis for terminating simulations; Outpoalysis for steady-state simulations.

Variance Reduction, Verification and Validation, Optimization

Variance reduction techniques; Model building, fieation and validation; Verification of simulatianodels; Calibration and
validation of models. Optimization via Simulation.

TEXT BOOKS:

1. Jerry Banks, John S. Carson II, Barry L. Nelsonyi®avl. Nicol: “Discrete-Event System Simulation” 4" Edition,
Pearson Education, 2007.
REFERENCE BOOKS:

1. Lawrence M. Leemis, Stephen K. ParRiscrete — Event Simulation: A First Course’; Pearson / Prentice-Hall, 2006.
2. Averill M. “Law: Simulation Modeling and Analysis, 4th Edition”, Tata McGraw-Hill, 2007.

II-SEMESTER
WIRELESS & MOBILE NETWORKS
Subject Code :08SCN21 IA Marks : 50
No of Lecture Hrs/Week 14 Exam hours 13
Total No of Lecture Hours  :52 Exam Marks : 100

Introduction to Wireless Communication Systems

Evolution of Mobile Radio Communications Mobil Radsystems around the world examples of Wireless@onication Systems,
Paging System, Cordless Telephone System. Cellgl@phone Systems, Comparison of Common Wirelessn@mications
Systems.



Modern Wireless Communications Systems

Second generation (2G), Cellular Networks, evoluti 2.5G, TDMA Standards, Third Generation (3Gy#éss Networks,
Wireless Local Loop (WLL) and LMDS, Wireless Lodslea Networks (WLANS), Bluetooth and Personal Akegworks (PANS)

The Cellular Concept

System Design Fundamentals, Introduction, Frequesigse, channel assignment strategies, handotégiea — prioritizing
handoffs, Practical Handoff considerations. Iterhce and system capacity, co-channel interfer@mdeystem capacity, channel
planning for wireless systems, adjacent channetfietence, power control for reducing interference.

Mobile Radio Propagation

Introduction to radio wave propagation, Free sgaopagation model, Relating power to electric fi@aflection, Diffraction,
Scattering.

Modulation Techniques for Mobile Radio

Frequency modulation Vs amplitude modulation, Atggle modulation, Angle modulation, Digital Modutati Linear Modulation
techniques — Binary phases shift keying (BPSK)fddé@ntial Phase Shift Keying (DPSK), Quadraturedetshift Keying (QPSK),
Constant envelope modulation — Binary Frequencit 8klying, Minimum Shift Keying (MSK), Gaussian Mmum Shift Keying
(GMSK).

Multiple Access Techniques for Wireless Communicatins

Introduction to Multiple access, Frequency DivisiMaltiple Access (FDMA), Time Division Multiple Aess (TDMA), Spread
Spectrum Multiple Access, Space Division Multiplectéss (SDMA), Packet Radio. Protocols, Reserv&imtocols — Reservation
ALOHA, Packet Reservation Multiple Access (PRMApgpacity of cellular systems.

Wireless Networking

Introduction, Difference between Wireless and FiXetephone Networks, Development of Wireless NekaoFirst generation,
second generation, third generation.

TEXT BOOKS:
1. “Wireless Communications, Principles and Practicesecond edition’, Theodore S Rappaport, Pearson Education Asia,
2002.

REFERENCE BOOKS:

1. “Mobile Communications Engineering Theory and Applications, Second Edition] William C Y Lee McGraw Hill
Telecommunications 1998.
2. “Wireless Communications and Networks”,William Stallings Pearson Education Asia, 2002.

INFORMATION AND NETWORK SECURITY

Subject Code :08SCN22 IA Marks : 50
No of Lecture Hrs/Week 4 Exam hours 13
Total No of Lecture Hours  :52 Exam Marks : 100

Introduction to Information Security
Introduction; What is security? Critical characséids of information; NSTISSC security model; Apacbes to information security
implementation; The Security System Developmeng df/cle; Information Security Terminology.

Planning for Security
Introduction; Information Security Policy, Standsyrdnd Practices; The Information Security Blue®ri



Security Technology

Firewalls and VPNSs: Introduction, Physical desigimewalls, Protecting Remote Connections.

Intrusion Detection, Access control and Other Secdrools: Introduction; Intrusion Detection SysterfiDS); Honey Pots, Honey
Nets, and Padded cell systems; Scanning and Asalgsils; Access Control Devices.

Information Security maintenance
Introduction; Security Management Models; The Mair@ince Model.

Introduction to Network Security

Attacks , Services, and Mechanisms; Security Aga8ecurity Services; A model for Internetwork &&g; Internet Standards and
RFCs.

Cryptography

Conventional Encryption Principles and AlgorithnGipher Block Modes of Operation; Location of endigp devices; Key

distribution; Approaches to message authenticat®egure Hash functions and HMAC; Public Key Crypapiy Principles and
Algorithms; Digital Signatures; Key management.

Authentication Applications
Kerberos, X.509 Directory Authentication Service

Electronic Mail Security
Pretty Good Privacy (PGP), SIMIME

IP Security
IP Security Overview, IP Security Architecture, Aebtication Header, Encapsulating Security Payldadmbining Security
Associations, Key Management.

Web Security
Web security requirements, Secure Socket Layer Y884 Transport Layer Security (TLS), Secure Etettr Transaction (SET)

Network Management Security
Basic concepts of SNMP, SNMPv1 community facilBjyMPv3

TEXT BOOKS:

1. Michael E. Whitman and Herbert J. Mattorérinciples of Information Security, 2" Edition” , Thomson, 2005.
2. William Stallings: ‘Network Security Essentials Applications and Standals”, Person Education, 2000.

REFERENCE BOOKS:

1. Behrouz A. Forouzan:Cryptography and Network Security”, Tata McGraw-Hill, 2007.

OPTICAL NETWORKS

Subject Code :08SCN23 IA Marks : 50
No of Lecture Hrs/Week 14 Exam hours 13
Total No of Lecture Hours  :52 Exam Marks : 100

Introduction
Three generations of Digital Transport Networkdyrfef introduction to WDM and TDM; The Optical Matplace; Wireless Optical
Systems; Key Optical Nodes; Other Key Terms; Evolubf Optical Systems; Key attributes of Opticididr.

Telecommunications Infrastructure

The Local Connections; The Backbone Connectiong Dhyital Multiplexing Hierarchy; The Digital Sighag Hierarchies; T1 /
DS1 and T3 / DS3; The Layered Protocol Model in Thansport Network; considerations for Interworkibgyerl, Layer 2, and
Layer 3 Networks.

Characteristics of Optical Fiber



The Basics; The Wavelength; The Basic Componertsictire of the Fiber; Fiber Types; Key Performafgeperties of Fiber;
Attenuation; Amplifier Spontaneous Emission; ChrtimBispersion; Lasers.

Timing and Synchronization

Timing and Synchronization in Digital Networks; B¢t of a Timing error; The Clocking Signal; TypelsToming in Networks;
Timing Variations; Methods of Clock Exchange; Disttion of Timing Using SONET and DS1; Timing Doviream Devices;
Building Integrated Timing Supply; SynchronizatiStatus Messages and Timing Loops.

SONET and SDH

Introduction; The SONET Multiplexing Hierarchy; S@N and SDH Multiplexing Structure; The SONET / SBrame Structure;
SONET and SDH Functional Components; SONET and $dbblem Detection; Locating and Adjusting PayloaithviPointers;
Virtual Tributaries in more detail; Virtual Tribuias in Virtual Containers; The Overhead Bytes; EINind SDH Concatenation.

Architecture of Optical Transport Networks

The Digital Wrapper; Control Planes; In-Band andt-Band Control Signaling; Importance of Multiplegirand Multiplexing
Hierarchies; Current Digital Transport HierarchfSET Multiplexing Hierarchy; SDH Multiplexing Hierahy; Key Indexes and
Other Terms; The New Optical Transport and Digifabnsport Hierarchy; The OTN Layered Model; Encégson and
Decapsulation Operations; Generic Framing Procedure

WDM

The WDM Operation; DWDM, TDM and WDM Topologies; Rgonship of WDM to SONET / SDH; EDF; WDM Amplifis; Add-
Drop Multiplexers; WDM Cross-Connects; Wavelengtion@nuity Property; Examples of DWDM Wavelength m®laHigher
Dispersion for DWDM; Tunable DWDM Lasers.

Network Topologies and Protection Schemes

The Non-Negotiable Requirement Robust Networks;eBHity in the Network; Line and Path Protection t8hing; Types of
Topologies; Working and Protection Fibers; PoinPmint Topology; BLSR; Protection Switching on Fdtiber BLSR; Meshed
Topologies; PONs; Ethernet in the Wide Area Bacldfoletro Optical Networking.

MPLS and Optical Networks

Label Switching; FEC; Types of MPLS Nodes; Labektbbution and Binding; Label Switching and Traffiorwarding; MPLS
Support of VPNs; MPLS Traffic Engineering; Multipozol Lambda Switching; MPLS and Optical TE Sinitias; Possibilities for
the MPIS Network; Control and Data Planes Inteniragk

Architecture of IP and MPLS-Based OTNs

IP, MPLS, and Optical Control Planes; Interworkihg three Control Planes; Management of the Plahdsiamework for the IP
over Optical Networks; An Opposing View; GeneralizZdPLS use in Optical Networks; Bi-Directional LSPsOptical Networks;
GMPLS Extensions for G.709; GMPLS with SONET and-5D

The Link Management Protocol
Keep the Optical Link up and running; What is mae@d®) Data-bearing Links; Clarification of terms; Ba&inctions of LMP;
Control Channel Management; Link Property CorrelgtFault Management; Extending LMP operationgdptical Link Systems.

Optical Routers

Optical Switching; Implementation Preferences; Kieyrms; Evolution of Switching Networks; Optical Rey Optical Switching
Technologies; Optical Resources; Protecting theeL&witched Paths; Protection of the OSP; Waveler@&P and MPLS LSP;
Nesting the LSPs and OSPs; Topologies for a NodlareaPlane Coupling and De-Coupling; Some Endetat Wavelengths and
Node-to-Node Wavelengths; Granularity of Labelssusr Wavelength Support; Approach to the ProblemL®P and OSP
Interworking; MEMS and Optical Switching; Thermo-@pSwitches.

ASON Operation at the UNI and NNI
Objectives of ASON; UNI and NNI; Managing the OpfiBandwidth in the ASON; General approach to GyptiBandwidth
Management; IETF Optical Carrier Framework for thél; Types of Connections; NNI; UNI and NNI Signadi Services.

ATM versus IP in Optical Internets

IP over ATM over SONET; The OSI and Internet Lagekdodels; ATM in the SONET / SDH Payload Envelop®P in the SONET
Payload Envelope; Encapsulation / Framing Rulese PP Packet; The ATM versus IP; Overhead of IP AfRM; Three
encapsulation methods.

Evolving to 3G Architecture
Migration of IP Optical Networking; IP and the Ggatl Backbones; Placing MPLS into the Picture; Rgttt together.

TEXT BOOKS:



1. “Uyless Black: Optical Networks”, Pearson Education Asia, 2002.
REFERENCE BOOKS:
1. Rajiv Ramaswami and Kumar N.Sivaranja@gtical Networks - A Practical Perspective”,Morgan Kaufuann, 2000.

2. Paul E.Green Jr.,Fiber Optic Network” , Prentice Hall, 1993.
3. Jeff Hecht: Understanding Fiber Optics”, 4" Edition, PHI 1999.

SWITCHING & STATISTICAL MULTIPLEXING IN TELECOMMUNI CATION

Subject Code :08SCN24 IA Marks : 50
No of Lecture Hrs/Week 4 Exam hours 03
Total No of Lecture Hours  :52 Exam Marks : 100

Introduction
Evolution of Telecommunication, Simple Telephonem@uunication, Basics of a Switching System, Manuaitéing System,
Major Telecommunication Networks.

Why Digital?
Advantages of Digital Voice Networks, Digital Sigirocessing, Disadvantages of Digital Voice Netgor

Switching
Crossbar Switching, Principles of Common Contralu@h Tone Dial Telephone, Principles of Crossbait@wg, Crosshar Switch
Configurations, Crosspoint Technology, Crossbarrge Organization.

Electronic Space Division Switching
Stored Program Control, Centralized SPC, Distrih 8 C, Software Architecture, Application Softwa@hanced Services, Two-
stage, Three-stage and n-stage Networks.

Digital Transmission and Multiplexing
Sampling, Quantisation and Binary Coding, QuarntisaNoise, Companding, Differential Coding, VocaglePulse Transmission,
Line Coding, Time Division Multiplexy.

Time Division Switching
Basic Division Space and Time Switching, Time Mulkixed Space and Time Switching, Combination SwighThree-stage and n-
stage Combination Switching.

Traffic Engineering

Network Traffic Load and Parameters, Grade of $ergind Blocking Probability,
Modeling Switching Systems, Incoming Traffic and\8ee Time Characterization,
Blocking Models and Loss Estimates, Delay Systems.

TEXT BOOKS:

1. Thiagarajan ViswanathanT&lecommunication Switching Systems and Networks'Rrentice-Hall of India Pvt. Ltd., 1992.
2. John.C.Bellamy: Digital Telephony'“Edition, John Wiley and Sons Inc., 2002.

ELEVTIVE-II
DISTRIBUTED SYSTEMS

Subject Code :08SCN251 IA Marks : 50
No of Lecture Hrs/Week 14 Exam hours 03



Total No of Lecture Hours  :52 Exam Marks : 100

Characterization of Distributed Systems and SysterModels
Introduction, Examples of distributed systems, Rese sharing and the Web, Challenges, Architectoratels, Fundamental
models.

Networking and Internetworking
Types of Networks, Networks principles, Internattprols, Network case studies(Ethernet, wirelesbl laid ATM).

Interprocess Communication
Introduction, The API for the Internet protocolxt&rnal data representation and marshalling, Cli§etver communication, Group
communication, Case study: Interprocess commupicati UNIX

Distributed Objects and Remote Invocation
Communication between distributed objects, Remotequlure call, events and notifications, JAVA RMke study.

Operating System Support and Security
The Operating system layer, protection, processes threads, communication and invocation , opegatigstem architecture,
overview of security techniques, cryptographic athons, digital signatures, cryptography pragmaticase studies: Needham-
Schroeder, Kerberos, SSL and Millicent.

Distributed File Systems
File service architecture, Sun Network file systémdrew file system, Recent advances

Transactions and Concurrency Control
Transactions, nested transactions, locks, optienggihcurrency control, timestamp ordering, comparisf methods for concurrency
control

Distributed Transactions
Flat and nested distributed transactions, atomimmoid protocols, concurrency control in distributédnsactions, distributed
deadlocks, transaction recovery.

Distributed Shared Memory

Design and Implementation issues, sequential ciemgig and Ivy, Release consistency and Munin, atbesistency models
CASE Studies

CORBA , Mach

TEXT BOOKS:
1. George Coulouris, Jean Dollimore, Tim Kindberdistributed Systems, Concept and Design”3? edition, Pearson

Education, 2005.

CLIENT-SERVER PROGRAMMING

Subject Code :08SCN252 IA Marks : 50
No of Lecture Hrs/Week 14 Exam hours 13
Total No of Lecture Hours  :52 Exam Marks : 100

The Client Server Model and Software Design
Introduction, Motivation, Terminology and Concepts.

Concurrent Processing in Client-Server software
Introduction, Concurrency in Networks, ConcurrengyServers, Terminology and Concepts, An examplé&oficurrent Process
Creation, Executing New Code, Context Switching Bnotocol Software Design, Concurrency and Asyncbus 1/0.

Program Interface to Protocols

Introduction, Loosely Specified Protocol Softwargerface, Interface Functionality, Conceptual Ifatee Specification, System
Calls, Two Basic Approaches to Network Communiagti®he Basic I/O Functions available in UNIX, UsituNIX I/O with
TCP/IP.

The Socket Interface



Introduction, Berkley Sockets, Specifying a Protdaterface, The Socket Abstraction, Specifyingkard Point Address, A Generic
Address Structure, Major System Calls used withk&ts; Utility Routines for Integer Conversion, UgiBocket Calls in a Program,
Symbolic Constants for Socket Call Parameters.

Algorithms and Issues in Client Software Design

Introduction, Learning Algorithms instead of DegaiClient Architecture, Identifying the Location afServer, Parsing an Address
Argument, Looking up a Domain Name, Looking up dlskeown Port by Name, Port Numbers and NetworkeB@rder, Looking
up a Protocol by Name, The TCP Client Algorithmlo&hting a Socket, Choosing a Local Protocol Pariner, A fundamental
Problem in choosing a Local IP Address, ConnecliffCP Socket to a Server, Communicating with thee3eusing TCP, Reading
a response from a TCP Connection, Closing a TCPné€xdion, Programming a UDP Client, Connected andddnected UDP
Socket, Using Connect with UDP, Communicating veitBerver using UDP, Closing a Socket that uses WaRjal Close for UDP,
A Warning about UDP Unreliability.

Example Client Software

Introduction, The Importance of Small Examples, ikgd Details, An Example Procedure Library for CtieRrograms,
Implementation of Connect TCP, Implementation oh@eact UDP, A Procedure that Forms Connections,dJia Example Library,
The DAYTIME Service, Implementation of a TCP Clidior DAYTIME, Reading from a TCP Connection, ThemBE Service,
Accessing the TIME Service, Accurate Times and NekvDelays, A UDP Client for the TIME Service, TREHO Service, A TCP
Client for the ECHO Service, A UDP Client for th€HO Service.

Algorithms and Issues in Server Software Design

Introduction, The Conceptual Server Algorithm, Cament Vs Iterative Servers, Connection-Oriented Gfmnectionless Access,
Connection-Oriented Servers, Connectionless Serkaikire, Reliability and Statelessness, OptingjzZ8tateless Servers, Four Basic
Types of Servers, Request Processing Time, lterafierver Algorithms, An Iterative Connection-OramhtServer Algorithm,
Binding to a Well Known Address using INADDR_ANY Jdeing the Socket in Passive Mode, Accepting Cotioes and using
them. An lterative Connectionless Server Algorithiforming a Reply Address in a Connectionless $em@encurrent Server
Algorithms, Master and Slave Processes, A Concti@emnectionless Server Algorithm, A concurrent @astion-Oriented Server
Algorithm, Using separate Programs as Slaves, AgmpaConcurrency using a Single Process, When teeask Server Types, The
Important Problem of Server Deadlock, Alternatisglementations.

Iterative, Connectionless Servers (UDP)

Introduction, Creating a Passive Socket, Procasgtate, An example TIME Server.

Iterative, Connection-Oriented Servers (TCP)
Introduction, Allocating a Passive TCP Socket, Avge for the DAYTIME Service, Process Structure, Brample DAYTIME
Server, Closing Connections, Connection Terminadioth Server Vulnerability.

Concurrent, Connection-Oriented Servers (TCP)

Introduction, Concurrent ECHO, Iterative Vs ConemtriImplementations, Process Structure, An exa@plecurrent ECHO Server,
Cleaning up Errant Processes.

TEXT BOOK:

1. Douglas E.Comer & David L. Stevenstnternetworking with TCP/IP — Vol. 3, Client-Server Programming and
Applications”, BSD Socket Version with ANSI C"® Edition, Pearson Education Asia, 2001.

E-COMMERCE
Subject Code :08SCN253 IA Marks : 50
No of Lecture Hrs/Week 4 Exam hours 03
Total No of Lecture Hours  :52 Exam Marks : 100

Introduction
Electronic Commerce Frame work, Electronic Commaire Media Convergence, The anatomy of E-Commepgdigation.

Electronic Commerce and Word Wide Web
Architectural Framework for Electronic Commerce, NdowWide Web (WWW) as the Architecture, Web Backgrd Hypertext
Publishing, Technology behind the Web, Security te Web.

Consumer-Oriented Electronic Commerce
Consumer — Oriented Applications, Mercantile Preck®dels, Mercantile Models from the Consumer’sspective, Merchant’s
Models from the Merchant’s Perspective.

Electronic Payment Systems



Types of Electronic Payment Systems, Digital ToBaised Electronic Payment Systems, Smart Cards é&xiréhic Payment
Systems, Credit Card-Based Electronic Payment BygstBesigning Electronic Payment Systems.

Inter organizational Commerce and EDI
Electronic Data Interchange, EDI Applications insBess, EDI: Legal, Security, and Privacy Iss&¥, and Electronic Commerce.

EDI Implementation, MIME, and Value-Added Networks
Standardization and EDI, EDI Software Implementati&EDI Envelope for Message Transport, Value-Addetworks (VANS),
Internet-Based EDI.

Intraorganizational Electronic Commerce

Internal Information Systems, Macro forces and rimae Commerce, Work-Flow Automation and Coordinati€ustomization and
Internal Commerce, Supply Chain Management.

The Corporate Digital Library

Dimensions of Internal Electronic Commerce Systeisking a Business Case for a Document Library, ébypf Digital
Documents, Issues behind Document Infrastructuep@ate Data Warehouses.

Advertising and Marketing on the Internet
The New Age of Information — Based Marketing, Adiging on the Internet, Charting the On-Line MaikgtProcess, Market
Research.
On-Demand Education and Digital Copyrights
Computer-Based Education and Training, Technolddgicanponents of Education On-Demand, Digital Cogiyts and Electronic
Commerce.
TEXT BOOK:
1. Ravi Kalakota, Andrew B WinstonfFtontiers of Electronic Commerce”, Addison Wesley, 1996.

REFERENCE BOOKS

1. Daniel Lynch and Lesllie LundquistDigital Money”, : The New Era of Internet Commerce, John Wiley,6199
2. Daniel Minoli, Emma Minoli: ¥Web Commerce Technology Handbook” Tata McGrawHill, 1998.

11l SEMESTER
NETWORK MANAGEMENT
Subject Code :08SCN31 IA Marks : 50
No of Lecture Hrs/Week 14 Exam hours 13
Total No of Lecture Hours  :52 Exam Marks : 100

Introduction

Analogy of Telephone Network Management, Data Belécommunication Network Distributed computingvEonments, TCP/IP-
Based Networks: The Internet and Intranets, Comaatioins Protocols and Standards- Communication itectures, Protocol
Layers and Services; Case Histories of Networkimg) llanagement — The Importance of topology , RiiteDoes Not Reduce Load
on Node, Some Common Network Problems; Challendemformation Technology Managers, Network Managemesoals,
Organization, and Functions- Goal of Network Mamageat, Network Provisioning, Network Operations @hd NOC, Network
Installation and Maintenance; Network and Systerm&fgement, Network Management System platform, @Qu¢atus and Future
of Network Management.

Basic Foundations: Standards, Models, and Language

Network Management Standards, Network ManagemedeM®rganization Model, Information Model — Managent Information
Trees, Managed Object Perspectives, Communicatiodel ASN.1- Terminology, Symbols, and Conventi@igects and Data
Types, Object Names, An Example of ASN.1 from 82@; &ncoding Structure; Macros, Functional Model.

SNMPv1 Network Management

Managed Network: The History of SNMP Managementermet Organizations and standards, Internet Dootspdhe SNMP
Model, The Organization Model, System Overview.

The Information Model — Introduction, The StructafdManagement Information, Managed Objects, Mansgd Information Base.

The SNMP Communication Model — The SNMP Architeefukdministrative Model, SNMP Specifications, SNI@perations,
SNMP MIB Group, Functional Model.



SNMP Management — RMON

Remote Monitoring, RMON SMI and MIB, RMONI1- RMONIextual Conventions, RMON1 Groups and FunctiondatRaship
Between Control and Data Tables, RMON1 Common aherBet Groups, RMON Token Ring Extension GrougdCRI2 — The
RMON2 Management Information Base, RMON2 Confornea8pecifications; ATM Remote Monitoring, A Case&dt of Internet
Traffic Using RMON.

Broadband Network Management: ATM Networks

Broadband Networks and Services, ATM Technologyirtual Path-Virtual Circuit, TM Packet Size, Integed Service, SONET,
ATM LAN Emulation, Virtual LAN; ATM Network Managemnt — The ATM Network Reference Model, The Integdat.ocal
Management Interface, The ATM Management InfornmaBase, The Role of SNMP and ILMI in ATM Managemevit Interface:
Management of ATM Network Element, M2 Interface: fdgement of Private Networks, M3 Interface: CustorNetwork
Management of Public Networks, M4 Interface: Pullletwork Management, Management of LAN Emulation;MA Digital
Exchange Interface Management.

Broadband Network Management Broadband Access Networks and Technologies: Braatiba
Access Networks, Broadband Access Technology; HF€dhnology: The Broadband LAN, The Cable Modem, Table Modem
Termination System, The HFC Plant, The RF SpectfamCable Modem; Data Over Cable Reference Archite; HFC
Management — Cable Modem and CMTS Management, Hirk Management, RF Spectrum Management, DSL Teolgyol
Asymmetric Digital Subscriber Line Technology — Ralf the ADSL Access Network in an Overall NetwoASL Architecture,
ADSL Channeling Schemes, ADSL Encoding Schemes; IADM&anagement — ADSL Network Management Elements,SAD
Configuration Management, ADSL Fault Management,SADPerformance Management, SNMP-Based ADSL Line MBB
Integration with Interfaces Groups in MIB-2, ADSloffiguration Profiles.

Network Management Applications

Configuration Management- Network Provisioning,éntory Management, Network Topology, Fault Manag@rieault Detection,
Fault Location and Isolation Techniques, Perforread@anagement — Performance Metrics, Data Monitoirgblem Isolation,
Performance Statistics; Event Correlation Techrsqu®ule-Based Reasoning, Model-Based Reasonirsg-Based Reasoning,
Codebook correlation Model, State Transition Grifaudel, Finite State Machine Model, Security Managett Policies and
Procedures, Security Breaches and the Resourceetlé® Prevent Them, Firewalls, Cryptography, Antivation and
Authorization, Client/Server Authentication Systefessages Transfer Security, Protection of Netadndm Virus Attacks,
Accounting Management, Report Management, PolicseBaMlanagement, Service Level Management.

TEXT BOOKS:

1. Mani Subramanian:Network Management- Principles and Practice; Pearson Education, 2003.

REFERENCE BOOKS:
1. J. Richard Burke:Network management Concepts and Practices'a Hands-On Approach, PHI, 2008.

ELEVTIVE-III
PROTOCOL ENGINEERING
Subject Code :08SCN321 IA Marks : 50
No of Lecture Hrs/Week 14 Exam hours 13
Total No of Lecture Hours  :52 Exam Marks : 100

Introduction
Communication model, Communication Software, Comication Subsystems, Communication Protocol DebnitRepresentation,
Formal and Informal Protocol Development Methodstétol Engineering Phases

Error Control, Flow Control
Type of Transmission Errors, Linear Block Code, Iiy®Redundancy Checks, Introduction to Flow ContMindow Protocols,
Sequence Numbers, Negative Acknowledgments, Cange&voidance.

Network Reference Model
Layered Architecture, Network Services and InteefadProtocol Functions: Encapsulation, Segmenta@eassembly, Multiplexing,
Addressing, OSI Model Layer Functions, TCP/IP Peot&uite, Application Protocols.



Protocol Specification

Components of specification, Service specificatammunication Service Specification

Protocol entity specification: Sender, Receiver abHannel specification, Interface specificationatetactions, Multimedia
specifications, Alternating Bit Protocol Specificat, RSVP specification.

Protocol Specification Language (SDL)

Salient Features. Communication System Descriptging SDL, Structure of SDL. Data types and commation paths, Examples
of SDL based Protocol Specifications: Question ansiwer protocol, X-on-X-off protocol, Alternatingt fprotocol, Sliding window
protocol specification, TCP protocol specificati®@DL based platform for network, OSPF, BGP

Multi Protocol Label Switching SDL components.

Protocol Verification / Validation

Protocol Verification using FSM, ABP Verificatio®rotocol Design Errors, Deadlocks, Unspecified R&oa, Nonexecutable
Interactions, State Ambiguities, Protocol Validatidpproaches: Perturbation Technique, ReachabAlitglysis, Fair Reachability
Graphs, Process Algebra based Validation, SDL Bé#&setbcol Verification: ABP Verification, Livened3roperties, SDL Based
Protocol Validation: ABP Validation.

Protocol Conformance and Performance Testing
Conformance Testing Methodology and Framework, Laad Distributed Conformance Test ArchitecturegstT Sequence
Generation Methods: T, U , D and W methods, Disted Architecture by Local Methods, Synchronizablest Sequence,
Conformance testing with Tree and Tabular CombiNethtion (TTCN), Conformance Testing of RIP, TegtMultimedia Systems,
quality of service test architecture(QOS), PerfaromaTest methods, SDL Based Performance Testii@Bf OSPF, Interoperability
testing, Scalability testing protocol synthesislpeon

Protocol Synthesis and Implementation

Synthesis methods, Interactive Synthesis Algoritiatomatic Synthesis Algorithm, Automatic Synthesis SDL from MSC,
Protocol Re-synthesis, Requirements of Protocollémpntation, Objects Based Approach To Protocollémpntation, Protocol
Compilers, Code generation from Estelle, LOTOS, $bd CVOPS.

TEXT BOOKS:

1. Pallapa Venkataram and Sunilkumar S. Manvothmuniation Protocol Engineering”, Prentice Hall Private Limited,
2004.

REFERENCE BOOKS:

1. Mohammed G. Goudéaklements of Protocol Design’; Wiley Student Edition, 2004.

MULTIMEDIA NETWORKS

Subject Code :08SCN322 IA Marks : 50
No of Lecture Hrs/Week 4 Exam hours 13
Total No of Lecture Hours :52 Exam Marks : 100

Multimedia Communications
Introduction, multimedia information representationultimedia networks, multimedia applications, maetypes, communication
modes, network types, multipoint conferencing, rmekaQoS application QoS.

Multimedia Information Representation

Introduction, digital principles, text, images, &d/ideo.

Compression

Text and image compression: introduction, compogsprinciples, text compression, image compression.

Audio and video compression: introduction, audimpeession, DPCM, ADPCM, APC, LPC, video compressiatieo compression
principles, H.261, H.263, MPEG, MPEG-1, MPEG-2, MB2E and MPEG-7.

Multimedia Information Networks

lintroduction, network performance parameters, ulgigout, networking delay, delay variance, erroe rgtiality of service.

QoS perspectives, QoS processing, multimedia tresgmn, requirements, transmission over WANs, Mutilia Transmission over
LANSs, ATM networks, Wireless LANs

Multimedia Transport Protocols and Management Prota@ols



RTP, RTCP, H.323, SIP, SDP, SAP.
TEXT BOOKS:
1. Fred Halsall, Multimedia CommunicationsAgplications, Networks, Protocols, and Standards’ Pearson Education,
Asia, Second Indian reprint 2002.
2. Nalin K. Sharda: Multimedia Information Networking” , PHI, 2003.
REFERENCE BOOKS:
1. Ralf Steinmetz, Klara NarstedtMultimedia Fundamentals”: Vol 1-Media Coding and Content Processing, Paarso

Education, 2004.
2. Prabhat K. Andleigh, Kiran Thakrantultimedia Systems Design; PHI, 2004.

STORAGE AREA NETWORKS

Subject Code :08SCN323 IA Marks : 50
No of Lecture Hrs/Week 14 Exam hours 13
Total No of Lecture Hours  :52 Exam Marks : 100

Introduction

Server Centric IT Architecture and its Limitatiororage — Centric IT Architecture and its advgesa Case study: Replacing a
server with Storage Networks

The Data Storage and Data Access problem; TheeHattlsize and access

Intelligent Disk Subsystems
Architecture of Intelligent Disk Subsystems; Haidkd and Internal /O Channels; JBOD, Storage alization using RAID and
different RAID levels; Caching: Acceleration of Habisk Access; Intelligent disk subsystems, Avdiigbof disk subsystems.

I/O Techniques
The Physical I1/0 path from the CPU to the Storagste3n; SCSI; Fibre Channel Protocol Stack;ré-ibhannel SAN; IP Storage

Network Attached Storage
The NAS Architecture, The NAS hardware Architeetufhe NAS Sotfware Architecture, Network conndttiVNAS as a storage
system.

File System and NAS
Local File Systems; Network file Systems and féevers; Shared Disk file systems; Comparison a&fibhannel and NAS.

Storage Virtualization
Definition of Storage virtualization ; Implementati Considerations; Storage virtualization  on Rlawr file level; Storage
virtualization on various levels of the storage Watk; Symmetric and Asymmetric storage virtualieatin the Network

SAN Architecture and Hardware devices
Overview, Creating a Network for storage; SAN Haadevdevices; The fibre channel switch; Host Buspholiss; Putting the storage
in SAN; Fabric operation from a Hardware perspectiv

Software Components of SAN
The switch’s Operating system; Device Drivers; Sufipg the switch’s components; Configurationiops for SANSs.

Management
Planning Business Continuity; Managing availabjlManaging Serviceability; Capacity planning; Sétguronsiderations.

TEXT BOOKS:
1. UIf Troppens, Rainer Erkens and Wolfgang Mulle3tdrage Networks Explained’, Wiley India, 2007
2. Robert Spalding: Storage Networks The Complete ReferenceTata McGraw-Hill, 2003.

REFERENCE BOOKS:



1. Richard Barker and Paul MassigliaStbrage Area Network Essentials A Complete Guide taunderstanding and
Implementing SANs”, John Wiley India, 2002

ELECTIVE-IV
WIRELESS SENSOR NETWORKS
Subject Code :08SCN331 IA Marks : 50
No of Lecture Hrs/Week 14 Exam hours 13
Total No of Lecture Hours  :52 Exam Marks : 100

Introduction

Unique Constraints and Challenges, Advantages os@eNetworks, Energy advantage, Detection advant&gnsor Network
Applications, Habitat monitoring, Wildlife conseti@n through autonomous, non-intrusive sensingcHiregy chemical plumes, Ad
hoc, just-in-time deployment mitigating disaste8snart transportation: networked sensors makingsaader and less congested,
Collaborative Processing.

Key Definitions and The Problem

Key Definitions of Sensor Networks, Canonical Pewhi Localization and Tracking, Tracking Scenariopldfem Formulation,
Sensing model, Collaborative localization, Bayesstate estimation, Distributed Representation anferénce of States, Impact of
choice of representation, Design desiderata irrildiged tracking, Tracking Multiple Objects, Stafgace decomposition, Data
association, Sensor Models, Performance CompaaisdrMetrics.

Networking and Protocols

Networking Sensors, Key Assumptions, Medium Acc€smtrol, The S-MAC Protocol, IEEE 802.15.4 Standardl ZigBee,
General Issues, Geographic, Energy-Aware Routingicast Geographic Routing, Routing on a Curve, gnddinimizing
Broadcast, Energy-Aware Routing to a Region, Atti@Based Routing, Directed Diffusion, Rumor Rogtitseographic Hash
Tables. Infrastructure Establishment, Topology @untClustering, Time Synchronization, Clocks andn@nunication Delays,
Interval Methods, Broadcasts, Localization and liaedion Services, Ranging Techniques, Range-Basedlization Algorithms,
Other Localization Algorithms, Location Service®nSor Tasking and Control, Task-Driven SensingeRaf Sensor Nodes and
Utilities, Information-Based Sensor Tasking, Senselection, IDSQ: Information-driven sensor quegyirCluster leader based
protocol, Sensor tasking in tracking relationsng®louting and Information Aggregation, Moving ambf aggregation, Multi-step
information-directed routing, Sensor group manag#n@ase study: Sensing global phenomena.

Databases

Sensor Network Databases, Sensor Database ChalleQuerying The Physical Environment, Query Intgfa Cougar sensor
database and abstract data types, ProbabilisticiegueHigh-level Database Organization, In-Netwohkgregation, Query
propagation and aggregation, TinyDB query processipuery processing scheduling and optimizationtaBzentric Storage, Data
Indices and Range Queries, One-dimensional indigksti-dimensional indices for orthogonal range redéng, Non-orthogonal
range searching, Distributed Hierarchical AggrewatiMulti-resolution, Partitioning, Fractional casling, Locality preserving
hashing, Temporal Data, Data aging, Indexing motiata.

Platforms and Tools

Sensor Network Platforms and Tools, Sensor Netwtatdware, Berkeley motes, Sensor Network Programr@inallenges, Node-
Level Software Platforms, Operating system: Tiny@fperative language: nesC, Dataflow style langudgeyGALS, Node-Level

Simulators, ns-2 and its sensor network extensio@SSIM, Programming Beyond Individual Nodes: Statric programming,
Collaboration groups, PIECES: A state-centric desigmework, Multi-target tracking problem revislteApplications and Future
Directions.

TEXT-BOOKS:

1. Feng Zhao, Leonidas GuibasVireless Sensor Networks — An Information ProcessmApproach”, Elsevier, 2004.

DIGITAL IMAGE PROCESSING

Subject Code :08SCN332 IA Marks : 50
No of Lecture Hrs/Week 14 Exam hours 13
Total No of Lecture Hours  :52 Exam Marks : 100




Fundamentals
Basic concepts, Examples of fields that use Diditahge processing, Elements of Visual Peroeptimage Sensing and
Acquisition, Image Sampling and Quantization, Baslationships between pixels

Image Enhancement in Digital Spatial Domain
Some basic gray level transformations, Histogramc®ssing, Enhancement using Arithmetic/Logic Openat Basics of spatial
filtering, Smoothing spatial filters, Sharpeningsal filters, Combining spatial enhancement method

Image Enhancement in the Frequency Domain
Background, Introduction to the Fourier transformd ahe frequency domain, Smoothing frequency donfidters, Sharpening
frequency domain filters, Homomorphic filtering, plementation

Image Restoration

A model of the image degradation/restoration precéise models, Restoration in the presence daenonly-spatial filtering,

Periodic noise reduction by frequency domain filtgr Linear, position-invariant degradations, Estiimg the degradation function,
Inverse filtering, Minimum mean square error fitgy, Constrained least squares filtering, Geometnean filter, Geometric
transformations

Image Compression

Fundamentals, Image compression models, Elemertsaryfnation theory, Error-free compression, Losgynpression and image
compression standards.

Image Segmentation

Detection of discontinuities, Edge linking and bdary detection, Thresholding, Region-based segrientaSegmentation by
morphological watersheds and the use of motiomgmeentation.

Object Recognition
Pattern and pattern classes, Recognition basecdeoisibn-Theoretic Methods and Structural Methods.

TEXT BOOKS:
1. Rafael C. Gonzalez, Richard E. Wood®idital Image Processing” 2" Edition, Pearson Education, 2002.
REFERENCE BOOKS:

1. Anil K. Jain: “Fundamentals of Digital Image Processing”Prentice-Hall of India Pvt. Ltd.,1997.
2. B. Chanda, Dutta MajumdeemDlgital Image Processing and Analysis’Prentice-Hall of India Pvt. Ltd.,2002.

TOPICS IN ANALYSIS OF COMPUTER NETWORKS

Subject Code :08SCN333 IA Marks : 50
No of Lecture Hrs/Week 4 Exam hours 13
Total No of Lecture Hours  :52 Exam Marks : 100

Introduction
Two examples of analysis: Efficient transport otlget voice calls, Achievable throughput in an ingueuing packet switch; The
importance of quantitative modeling in the Engiiegiof Telecommunication Networks.

Multiplexing
Network performance and source characterizatioreaBt sessions in a packet network: Delay guarantgastic transfers in a
packet network; Packet multiplexing over Wirelessworks.

Stream Sessions: Deterministic Network Analysis
Events and processes in packet multiplexer modéisversal concepts; Deterministic traffic modelsdaNetwork Calculus;
Scheduling; Application to a packet voice examg@lennection setup: The RSVP approach; Schedulingfifaced).

Stream Sessions: Stochastic Analysis



Deterministic analysis can yield loose bounds; Bstic traffic models; Additional notation; Perfante measures; Little’s theorem,
Brumelle’s theorem, and applications; Multiplexeabysis with stationary and ergodic traffic; Théeefive bandwidth approach for
admission control; Application to the packet vodo@ample; Stochastic analysis with shaped traffiajtMop networks; Long-Range-
Dependent traffic.

Adaptive Bandwidth Sharing for Elastic Traffic
Elastic transfers in a Network; Network parameterd performance objectives; Sharing a single lRéte-Based Control; Window-
Based Control: General Principles; TCP: The Intesn&daptive Window Protocol; Bandwidth sharingariNetwork.
TEXT BOOKS:
1. Anurag Kumar, D. Manjunath, Joy Kuri: Communicatiatworking An Analytical Approach, Elsevier, 2004.

REFERENCE BOOKS:

1. M. Schwartz “Broadband Integrated Networks”, Prentice Hall PTR, 1996.
2. J. Walrand, P. VaraiyaHigh Performance Communication Networks”, 2" Edition, Morgan Kaufmann, 1999.

SCHEME OF TEACHING AND EXAMINATION
M.TECH - PRODUCT DESIGN & MANUFACTURING

| SEMESTER
No. of hours / week Duration Marks for
Subject Name of the Subject E’ractlcall of Exam Total
Code Lectures | Field work/ | o0 0o LA. Exam | Marks
Assignment
08 MPD 11 | Product Design & Development 4 2 3 5( 100 150
08 MPD 12 | Product Life Cycle Management 4 2 3 50 0109 150
08 MPD 13 | Advanced Materials Technology 4 2 3 5( 010 150
08 MPD 14 | Finite Element Methods 4 2 3 50 100 150
08 MPD 15 | Elective — | 4 2 3 50 100 150
08 MPD 16 | Seminar - 3 - 50 - 50
Total 20 13 15 300 500 800

ELECTIVE — |

08 MPD 151 | simulation and modeling of manufacturing systems

08 MPD 153 | Quality By Design




SCHEME OF TEACHING AND EXAMINATION
M.TECH - PRODUCT DESIGN & MANUFACTURING

II SEMESTER

No. of hours / week Duration Marks for
Subject Name of the Subject Ffracucal/ of Exam Total
Code Lectures | Field work/ | . I.A. Exam | Marks
) in hours
Assignment
08 MPD 21| Industrial Design & Ergonomics 4 2 3 50 001 150
08 MPD 22| Product Data Management 4 2 3 50 100 1
08 MPD 23| Lean Manufacturing Systems 4 2 3 50 100 50 1
08 MPD 24| Design for Manufacture 4 2 3 50 100 15
08 MPD 25| Elective — 4 2 3 50 100 150
*Project Phase — | (6 weeks duration - - - - - -
08 MPD 26| Seminar - 3 - 50 - 50
Total 20 13 15 300 500 800
* Between the Il Semester and Il semester. Adigiling a vacation of Two Weeks
ELECTIVE — Il
08 MPD 251 Quality and Reliability Engineering
08 MPD 252 Virtual Design and Manufacturing
08 MPD 253 Rapid Proto Typing
SCHEME OF TEACHING AND EXAMINATION
M.TECH, PRODUCT DESIGN & MANUFACTURING
Il SEMESTER
Teaching hours / week Duration Marks for
Subject Name of the Subject I_Dractlcall of Exam Total
Code Lectures | Field work/ | . ILA. | Exam | Marks
, in hours
Assignment
08 MPD 31 | Robust Design 4 2 3 50 100 150
08 MPD32x | Elective — Il 4 2 3 50 100 150
08 MPD33x| Elective — IV 4 2 3 50 10Q 150
Project Phase — Il ( 5 week duration - * - - - -
08 MPD 34 | Evaluation of project phase — | - 3 - 50 - 50
Total 12 09 09 200 300 500
ELECTIVE — Il ELECTIVE — IV
08 MPD 321| Optimization Technique for Decision Making | 08 MPD 331| Product Analysis and Cost Optimization
08 MPD 322| Product Planning and Marketing 08 MPD 332| Advanced Manufacturing Practices
08 MPD 323| Agile Manufacturing 08 MPD 333| Atrtificial Intelligence And Expert Systems
SCHEME OF TEACHING AND EXAMINATION
M.TECH, PRODUCT DESIGN & MANUFACTURING
IV SEMESTER
Teaching hours / week Duration Marks for
Subject , Practical / Total
Code Name of the Subject Lectures | Field work / of Exam LA, Exam. Marks
X in hours
Assignment
08 MPDA41 | Evaluation of Project Phase-ll - 3 - 50 - 50




08 MPD42 | Evaluation of Project Phase — Ill - 3 - 05 - 50

08 MPD42 | Project work Evaluation &Viva Voce - - 3 100 + 100 200

Total - 6 3 100 200 300

Grand Total (Ito IV semester): | 2400

1. The hours / week shown in the column of Practi¢aéld work / Assignment are the contact hoursstadents, no load to be
shown to the teachers. The teachers should prouidkance.
2. The seminar Marks are to be awarded by the depattooenmittee constitute for the purpose.
3. The project evaluation and Viva-Voce will be conacby a committee consisting of the following.
» Head of the Department ( Chairman)
* Guide
» Internal and External Examiners appointed by th&VT



| SEMESTER
PRODUCT DESIGN AND DEVELOPMENT

Subject Code 08MPD11 IA Marks . 50
No. of Lecture Hours/Week : 04 Exadours : 03
Total No. of Lecture Hours : 52 Exam Marks : 100

Introduction: Characteristics of successful product developmBesign and development of products, duration and
cost of product development, the challenges of gebdevelopment.

Development Processes and Organization®A generic development process, concept developnibat front-end
process, adopting the generic product developmentegs, the AMF development process, product dpusdat
organizations, the AMF organization.

Product Planning: The product planning process, identify opportesitiEvaluate and prioritize projects, allocate
resources and plan timing, complete pre projectrptey, reflect all the results and the process.

Identifying Customer Needs:Gather raw data from customers, interpret raw tatarms of customer needs, organize
the needs into a hierarchy, establish the relatiygortance of the needs and reflect on the reaultisthe process.

Product Specifications:What are specifications, when are specificaticstal#ished, establishing target specifications,
setting the final specifications.

Concept Generation: The activity of concept generation clarify the lpleam, search externally, search internally,
explore systematically, reflect on the results tedprocess.

Concept Selection:Overview of methodology, concept screening, andcept scoring,

Concept Testing:Define the purpose of concept test, choose a gywpulation, choose a survey format, communicate
the concept, measure customer response, intehgreesult, reflect on the results and the process.

Product Architecture: What is product architecture, implications of thechitecture, establishing the architecture,
variety and supply chain considerations, platfotamping, related system level design issues.

INDUSTRIAL DESIGN: Assessing the need for industrial design, the impédndustrial design, industrial design
process, managing the industrial design processgsaing the quality of industrial design.

Design for Manufacturing: Definition, estimation of manufacturing cost, reshgcthe cost of components, assembly,
supporting production, impact of DFM on other fasto

Prototyping: Prototyping basics, principles of prototyping, teclogies, planning for prototypes.

Product Development Economics:Elements of economic analysis, base case finamstale,. Sensitive analysis,
project trade-offs, influence of qualitative fact@m project success, qualitative analysis.

Managing Projects: Understanding and representing task, baseline grgjanning, accelerating projects, project
execution, postmortem project evaluation.
TEXT BOOK:

1. Karl.T.Ulrich, Steven D EppingerProduct Design and Developmentlrwin McGrawHill-2000.

REFERENCE BOOKS:

1. A C Chitale and R C Gupta, PHBroduct Design and Manufacturing”
2. Timjones. Butterworth HeinmanniNew Product Developmerit Oxford. UCI. 1997
3. Geoffery Boothroyd, Peter Dewhurst and Winston KhigProduct Design for Manufacture and Assembly”



PRODUCT LIFE CYCLE MANAGEMENT

Subject Code 08MPD12 IA Marks . 50
No. of Lecture Hours/Week : 04 Exadours : 03
Total No. of Lecture Hours : 52 Exam Marks : 100

Product life cycle management- Need for PLM, Components of PLM, Product Data anadBct workflow, Drivers
for Change, The PLM Strategy, Developing a PLM 8¢, A Five-step Process, Strategy Identificatiod Selection,
Strategy Elements, Implications of Strategy ElemeRblicies, Strategy Analysis, Communicating ttratS8gy

Change Management for PLMpffiguration management, cost of design changégnses for concurrent engineering,
Design for manufacturing and assembly, robust ee$églure mode and effect-analysis

Modeling, Current concepts, part design, sketchumge of datum's construction features, free owadatpattering,
copying, and modifying features, reference starsléwd datum specification, Standards for Enginegdata exchange

Modeling, tolerance mass property calculationsjdrggototyping and tooling, finite modeling and &rsis, general
procedure, analysis techniques, finite element finogleStatic and thermal analysis.

REFERENCE BOOKS:

1. John Stark, Springer-VerlagPtoduct Lifecycle Management Paradigm for 21st century Product
Realization”, London, 3rd printing (2006). 441 pp., ISBN: 1-832310-5,

2. Zeid, “CAD/CAM Theory and Practice”, Mc Graw Hill., 1991

3. Mark Henderson & Philip Wolfe,Computer Integrated Design and Manufacturing, Bedworth Mc Graw
hill inc., 1991.

4. Engineer, Part modeling Users Guide’, 1998

ADVANCED MATERIALS TECHNOLOGY

Subject Code 08MPD13 IA Marks : 50
No. of Lecture Hours/Week : 04 Exdtiours : 03
Total No. of Lecture Hours : 52 Exam Marks : 100

Composite Materials Classification of composites, types of matriced eeinforcements, characteristics and selection,
particulate composites, laminates; sandwich strastufabrication technologies for laminates andiséch structures

Micromechanics of laminates Rule of mixture for evaluation of physical an@dstic properties of laminates (density,
thermal conductivity, elastic moduli, ultimate téastrength), numericals

Powder Metallurgy: Process details and special characteristics widpo metallurgy process. Compaction techniques
like CIP & HIP (Cold Isostatic and Hot Isostatiepsing) Applications of Powder metallurgy.

High temperature alloys Classification of Titanium alloys, properties aaplications

Surface technology Coatings for specific applications, coating miaierand their selection, coating technologies and
their merits and demerits, coating characterizatitse of LASER for coating life enhancement, hacilfg

Nanotechnology Nanopowders and nanomateirals, methods of prépara plasma arcing, chemical vapour
deposition, electrodeposition, sol-gel synthesiall Imilling, Carbon nanotubes, types of nanotubesmation of
nanotubes, advantages of nanotubes over nanopowaecsabrication technologies, characterizatiomarfiomaterials
and nanostructured materials, AFM, STEM, XRD, FTdRnanocharacterisation

REFERENCE BOOKS:

1. William D. Callister Jr. Materials Science & Engineering an introduction, 4th edition. John Wiley & Sons.



R. A. Flinn & P. K. Trojan: Engg. Materials & Their Applications". 4" edition, Jaico Publishing House.
Krishan K. Chawla: Composite Materials, Science & Engg, 2" edition, Springer publicatlon.

“ASM Handbook on Metal Casting”, Vol .15, 9th edition, ASM publication

“ASM Handbook on Powder Metallurgy”, Vol 17, ASM publications

Mick Wilson, Kamali KannangaraNanotechnology — Basic Science and Emerging Technogles,
Overseas Press India Private Limited, First Indidition 2005

2

FINITE ELEMENT METHODS

Subject Code 08MPD14 IA Marks . 50
No. of Lecture Hours/Week : 04 Exadours : 03
Total No. of Lecture Hours : 52 Exam Marks : 100

Introduction: Equations of equilibrium, stress-strain relations 2-D and  3-D, Potential energy and equilibrium
Boundary conditions, Von Misses Stresses

FEM for 1-D Problems: General procedure for FEA, Raleigh Ritz method,e@ah Approach, shape functions,
stiffness matrix, load vectors, temperature effe8plications of boundary conditions using elintina, penalty and
multi-constraint approaches, Application problenisB bar element. Trusses and beams

FEM for 2-D Problems: Shape functions, stiffness matrix, strain matioad vectors for CST Elements and application
problems

FEM for Axisymmetric Problems: Axisymmetric formulation, triangular elements, Rpproach, Body force term,
Rotating flywheel, Problem modeling and boundamyditions — Disks and Cylinders

FEM for Scalar Field Problems: 1-D and 2-DSteady state heat transfer, torsion, potential #ow fluid flow in ducts
and application problems

Dynamic Analysis: Equations of motion for dynamic problems --corgistand lumped mass matrices --formulation of
element mass matrices free vibration and forcerhtitn problems formulation,

TEXT BOOKS:

1. “Introduction to Finite Elements in Engineering” (Third Edition), Tirupathi R. Chandrupatla, Ash@&k
Belegundu, Prentice Hall India Pvt. Ltd., New Del2003

2. Cook R.D, Malkus D.S & Plesha M.BConcepts and Applications of finite Element Analyss”, John Wiley
& Sons, 1989.

REFERENCE BOOKS:

Segerlind L .JApplied Finite Element Analysis' John Wiley & Sons Edition, 1984.

Rao SS The Finite Element Method in Engineering, Pergomon Press, Oxford®2

Edition, 1984.

Bathe K .J Finite Element Procedures in Engineering Analysis prentice Hall, NewJersey, 1982.
Shames Ill & Dym C L Energy and Finite Element Methods in Structural mebanics', Wiley eastern Itd,
1995,

agrwNE

SIMULATION AND MODELING OF MANUFACTURING SYSTEMS

Subject Code 08MPD151 IA Marks . 50
No. of Lecture Hours/Week : 04 Exadours : 03
Total No. of Lecture Hours : 52 Exam Marks : 100




Principles of Computer Modelling And Simulation: Monte Carlo simulation. Nature of computer- moaigliand
simulation. Limitations of simulation, areas of &pations.

System and Environment:Components of a system -discrete and continucsteisys, Models of a system -a variety of
modeling approaches.

Discrete Event Simulation: Concepts in discrete event simulation, manual kitimn using event scheduling, single
channel queue, two server queue , simulation antory problem.

Statistical Models in Simulation: Discrete distributions, continuous distributions.
Random Number Generation: Techniques for generating random numbers- Mid squethod -the mod product

method -Constant multiplier technique -Additive gamential method -Linear congruential method -Tégtsrandom
numbers -The Kolmogorov-Smirnov test -the Chi-squast.

Random Variable Generation: Inversion transforms technique-exponential distidn. uniform distribution, weibul
distribution, continuous distribution, generatimpeoximate normal variates-Erlang distribution.

Empirical Discrete Distribution: Discrete uniform -distribution poisson distributio-geometric distribution -
acceptance -rejection technique for Poisson digidh gamma distribution.

Design and Evaluation Of Simulation Experiments:variance reduction techniques -antithetic variablariables-
verification and validation of simulation models.

Simulation Software: Selection of simulation software, simulation pagt&

TEXT BOOKS:

1. Jerry Banks & .John S Carson IDiscrete Event System Simulatioty Prentice Hall Inc..1984.
2. Gordan. G. Systems Simulatioti, Prentice Hall India Ltd, 1991.

REFERENCE BOOKS:
1. Nusing Deo, System Simulation With Digital Computer”, Prentice Hall of India , 1979.

2. Francis Neelamkovil,Computer Simulation and Modeling", John Wilely & Sons, 1987.
3. Rath M.Davis & Robert M O KeefeSimulation Modeling with Pascal”, Prentice Hall Inc.1989.

ROBOTICS
Subject Code 08MPD152 IA Marks . 50
No. of Lecture Hours/Week :04 Exadours : 03
Total No. of Lecture Hours : 52 Exam Marks : 100

Fundamental Concepts of RoboticsHistory, present status and future trends, RobofRobot Definition. Robotics
Systems and Robot Anatomy, Specification of RolsofResolution, Repeatability and Accuracy of a Mattor

Robot Drives: Power transmission systems and control Robot drigehanisms, hydraulic-electric-penumatic drives.
Mechanical transmission method — Rotary-to-Rotargtiom conversion. Rotary-to-linear motion convensiend
effectors — types-grip pind problem Remote-Centeadpliance Devices-Control of Actuators in Robdfiechanisms.

Sensors and Intelligent RobotsSensory devices — Non-optical-Position sensorgtic@l position sensors — velocity
sensors — proximity sensors: Contact and non-cotytpe-Touch and slip sensors — Force and Torqued®s — Al and
Robotics.



Computer Vision for Robotics Systems:Robot vision systems — Imaging components — Imageesentation —
Hardware aspects-Picture coding — Object Recognditd Categorization- Visual inspection — softwewasiderations
— applications — commercial — Robotics vision syste

Computer Considerations for Robotic SystemsComputer architecture for robts, hardware, Contmrial elements
in robotic applications — Robot programming — sammlograms path planning — Robot’'s computer system.
Transformations and Kinematics: Homogeneous Co-ordinates — Co-ordinate Referemaeds — Homogeneous
Transformations for the manipulator — the forwand &verse problem of manipulator kinematics — Motgeneration —
Manipulator dynamics — Jacobian in terms of D.Hfidas controller architecture.

Robot Cell Design and Control: Specifications of Commerical Robots — Robot Desigd Process specifications —
motor selection in the design of a robotic joirRebot Cell layouts — Economic and Social aspectsiodtics.

Applications of Robots: Capabilities of Robots — Robotics Applications bstcle avoidance — Robotics in India — The
future of Robotics
TEXT BOOKS:
1. Richard D Klafter, Thomas A Chmielewski, Michael dite “Robotics Engineering An Integrated
Approach”, Eastern Economy Edition — Prentice Hall of Inéhet. Ltd., 1989.
2. Fu KS Gomaler R C, Lee C S Rdbotics: Control Sensing, Vision, Intelligencé McGraw Hill Book Co.,
1987.
REFERENCE BOOKS:
1. Shuman Y. Nof, Handbook of Industrial Robotics’, John Wiley & Sons, New York, 1985.

2. Deb SR Robotics Technology and Flexible Automatioty McGraw Hill Book Co., 1994.

QUALITY BY DESIGN

Subject Code 08MPD153 IA Marks . 50
No. of Lecture Hours/Week : 04 Exdtiours : 03
Total No. of Lecture Hours : 52 Exam Marks : 100

Define customer needs - Quality Function Deploymé&uncept generation as System Technique (FASTe, iyain
storming and selection processes, Six Phases: Aagegjuction phase. Review functional requirememiyduct
specifications, concepts, Select candidate. Conespduation phase, Pugh method, and technical ,riskput,
Conclusions and recommendations.

Reliability design, Critical parameter managem#fattue engineering, Failure-analysis (FMEA). Propatyouilding and

testing, Pre-production model and testing, Tagowtthod, Statistical process control, product dgwalent cycle.

TEXT BOOKS:

1. “Through design”, McGraw- hill 1993.
2. Marcel Dekker Inc, Engineering Quality by Design”, New York.

REFERENCE BOOKS:

Marcel Dekker Inc, Velocity Function Deployment, New York.
Techniques for value analysis and Engineering, 1972
Management for quality improvement, productivitggs.
Design, addition -Wesley, wokingham, 1991.

Matar, ‘Designing For Quality”, chapman & hall.

Indolence through quality and reliability, appli@89.

ok wnpE



7. McGraw -Hill Inc, “Design for excellencéNew York, 1996.
8. Function development -productivity process.



Il SEMESTER
INDUSTRIAL DESIGN AND ERGONOMICS

Subject Code 08MPD21 IA Marks . 50
No. of Lecture Hours/Week : 04 Exdtiours : 03
Total No. of Lecture Hours : 52 Exam Marks : 100

Introduction: An approach to industrial design -elements of glesstructure for industrial design in engineering
application in modern manufacturing systems.

Ergonomics and Industrial Design: Introduction -general approach to the man- macheiationship- workstation
design-working position.

Control and Displays: Shapes and sizes of various controls and disptaytple, displays and control situations -
design of major controls in automobiles, machir@g@tc., design of furniture -redesign of instrutse

Ergonomics and Production: ergonomics and product design -ergonomics in aatethsystems- expert systems for
ergonomic design. Anthropometric data and its &pgibns in ergonomic, design- limitations of anffometric data-
use of computerized database. Case study.

Visual Effects of Line and Form: The mechanics of seeing- psychology of seeingrg¢iméluences of line and form.

Colour: Colour and light -colour and objects- colour ahd eye -colour consistency- colour terms- reacttonsolour
and colour continuation -colour on engineering pqents.

Aesthetic Concepts:Concept of unity- concept of order with varietyorcept of purpose style and environment-
Aesthetic expressions. Style-components of stydeish style, observation style in capital goodse chsdy.
Industrial Design in Practice: General design -specifying design equipmentsagatie importance of industrial design
-industrial design in the design process.
TEXT BOOK:

1. Mayall W.H. "Industrial Design for Engineers’, London Hiffee books Ltd. 1988.

2. Brain Shakel (Edited),Applied Ergonomics Hand BooK. Butterworth scientific. London 1988.

3. R. C. Bridger, ntroduction to Ergonomics”, McGraw Hill Publications.
4. Sanders & McCormick,Muman Factor Engineering’ - McGraw Hill Publications.

PRODUCT DATA MANAGEMENT

Subject Code 08MPD22 IA Marks . 50
No. of Lecture Hours/Week : 04 Exadours : 03
Total No. of Lecture Hours : 52 Exam Marks : 100

Introduction: Introduction to PDM-present market constraintsehéar collaboration Internet and developments in
server-client computing.

Components of PDM: Components of a typical PDM setup-hardware andishent management-creation and viewing
of documents -creating parts-version Control ofpand documents -case studies.

Configuration Management: Base lines-product structure-configuration manag@rcase studies.

Projects And Roles: creation of projects and roles -life cycle of aduct- life cycle management -automating
information flow -work flows -creation of work flomtemplates-life cycle -work now integration -casedies.

Change ManagementChange issue-change request-change investigdiemmge proposal-change activity-case studies.



Generic Products And Variants: Products configuration-comparison between salefiguration and products generic-
generic product modeling in configuration modelse-wf order generator for variant creation -regisgeof variants in
product register-case studies.

REFERENCE BOOKS:

1. David Bedworth. Mark Henderson & Philips WolfeCdmputer Integrated Design and Manufacturingd',
McGraw Hill Inc., 1991.

2. Terry Quatrain, Visual Modeling with Rational Rose and UML", Addison Wesley, 1998.

3. Wind-chill R5.0 Reference manuals, 2000nplementing and Integrating Product Data Managemet and
Software Configuration Management by Ivica CmKovic, Ulfaskwnd and Annita person digirst publisher

Artechhouse.
LEAN MANUFACTURING SYSTEMS
Subject Code 08MPD23 IA Marks . 50
No. of Lecture Hours/Week : 04 Exddours : 03
Total No. of Lecture Hours : 52 Exam Marks :100

Just in time production system JIT Logic -Pull system Japanese approach to mtémtu elimination of waste - JIT
implementation requirements JIT application for ghimps, Case studies

Kanban system:-Kanban rules supplier Kanban and sequence schadeteby supplier. Monthly information & daily
information. Later replenish system by Kanban seqeé withdrawal P system by sequence schedule fatablems &
counter measures in applying Kanban system to suksmiors -Supplier Kanban circulation in the padér
manufacturer -structure of supplier Kanban sortffige.

The rise & fall of Mass Production Mass productiamrk force, organization, tools, product —logitiahits of mass
production, Sloan as a necessary compliment to. k&ade study:- Rouge Production Plant.

The rise of lean production: - Birth place, conerekample, company as community, Final assemblyt,pfaoduct
development and engineering. Changing customer enekealing with the customer, future of lean piaitun.

Shortening of production lead times -reductionetifip times, practical procedures for reducing sétog.

Standardization of operations. Machine layout, imfutiction workers and job rotation. Improvementities to reduce
work force and increase worker morale -foundatmmimprovements.

Elements o( lean production viz G M Framingharnydta Takaoka Mass Production V /s lean productitiffiising
lean production.

Managing lean enterprise:- Finance, Career laddergraphic spread and advantages of global ergterpr

Prospects for catching up. Simplicity in the natustate -institutional factors -life time employntereducational
commodities -quality & productivity in full circle.

An action plan : Getting started - Creating an organization targtel your streams.Install business system to eageu
lean thinking.The inevitable results of 5 year cdtmment.

REFERENCE BOOKS:

1. Chasel Aquilino, Productions and Operations Managemerit

2. Yasuhiro Monden, Toyoto Production System -An integrated approach talust in Time", - Engineering
aild Management Press -Institute of Industrial Begrs Norcross Georgia.

3. James P Womack, Daniel T Jones, and Daniel Rd&®& Machine that changed the World. The Story of
Lean Production”, -Harper Perennial edition published 1991.

4. James Womack,'ean Thinking”.

5. Richard SchourbergerJapanese Manufacturing Techniques. The Nine Hiddehessons by simplicity.



6. James BossertQuality Function Development, ASQC Press 1991.
7. Launshy and WeeseStraight talk on design of experiments

DESIGN FOR MANUFACTURE

Subject Code 08MPD24 IA Marks . 50
No. of Lecture Hours/Week : 04 Exdfours : 03
Total No. of Lecture Hours : 52 Exam Marks : 100

EFFECT OF MATERIALS & MANUFACTURING PROCESSES ON DE SIGN
* Major phases in design & manufacture
» Effect of material properties on design
» Effect of manufacturing process on design
» Material selection process, Cost per unit prop&rt¥/eighed properties methods.

TOLERANCING
» Tolerance specification & representation of varitalerances. their significance in assembly.
» Geo-material tolerances for assembly line -Truetjpostolerancing
» Cumulative effect of tolerances in assembly.
* Interchangeability and selective assembly in magtufang.
* Process capability & its significance with ref tderancing.
» Achieving larger machining tolerances.

DATUM FEATURES
¢ Functional datum
e Datum for manufacturing
e Changing the datum.

DESIGN CONSIDERATIONS
» Design of components with casting considerations
e Pattern, Mould, and Parting line
» Cored holes and Machine holes
» Identifying the possible and probable parting line
» Castings requiring special sand cores
» Designing to obviate sand cores.

COMPONENT DESIGN
» Component design with machining considerationsdi&sign for turning components-milling, drillingdanther
related processes including finish-machining openat

DESIGN OF GAUGES
» Design of gauges for checking components in assewilh emphasis on various types of limit gaugeshioth
hole and shaft.

CASE STUDIES: (Related to the above and the followy topics)

» Redesign to suit manufacture of typical assemblies.
» Tolerance design of a typical assemblies

» Design to minimize cost of a product

e Computer Aided DFMA

TEXT BOOKS:

1. Harry Peck, Design for Manufacture', Pitman Publications, 1983 for topics 2 to 5.



Dieter -'Machine Desigri, McGraw Hill Publications for topic 1.
R. K.Jain -Metrology", Khanna Publications for topic 6.
Geoffrey Boothroyd ,peter dewhurst , Winston KnjgtiRroduct Design for Manufacture and Assembly”.

Mercel dekker .inc. New York.

QUALITY AND RELIABILITY ENGINEERING

Subject Code 08MPD251 IA Marks . 50
No. of Lecture Hours/Week : 04 Exdfours : 03
Total No. of Lecture Hours : 52 Exam Marks :100

Basic Concepts Definitions of quality and Reliability, Parameteand Characteristics, Quality control, statistical
Quality Control, Reliability concepts.

Concepts in Probability and Statistics :Events, Sample Space, Probability rules, Conditipnabability, Dependent
and Independent Events, Application of Probabditycepts in Quality Control, Problems

Statistical Aspects and Probability Distributions : Statistical Tools in Quality Control, The concept\tariation,
Graphical Tools for data representation and arglyBiscrete and Continuous Distributions, NormalisBon, Binomial,
Weibull Distribution, Problems, Control charts, \&le charts X chart, R chad,chart, Attribute charts, — P chart, NP
chart, C chart.

Failure Data Analysis : Introduction, Failure Data, Quantitative measuM3$TF, MTBF, Bathtub Curve, Mean Life,
Life Testing, Problems, Introduction to Failure Moand Effect Analysis.

Acceptance Sampling Fundamentals of acceptance sampling, types of tamwep sampling, O.C Curve, AQL, LTPD,
AOQL.

System Reliability : Series, parallel and mixed configuration, Blockgié&an concept, r- out-of-n structure solving
problems using mathematical models.

Reliability Improvement and Allocation : Difficulty in achieving reliability, Methods for iproving reliability during
design, Different techniques available to improe#ability, Optimization, Reliability-Cost trade fpfPrediction and
Analysis, Problems.

Maintainability and Availability: Introduction, Formulas, Techniques available to riome maintainability and
availability trade-off among reliability, maintaibitity and availability, Simple problems

REFERENCE BOOKS:

1. Halpern, Seigmund (1978)The Assurance SciencésPrentice Hall International, New Jersey, U.S.A

2. Juran, J.M and Gryna, F.M. (1982)dality Planning and Analysis', Tata McGraw Hill publishing Coimpany
Ltd., New Delhi, India.

3. Blanchard, Bejamin S. (1986} 6gistics Engineering and Managemerit Prentice Hall International, New
Jersey, U.S.A

4. 4. Kraus, John W (1988)Maintainability and Reliability ", Handbook of Reliability Engineering and
Management, Editors — Ireson. W.G. and Cooms, i@d&raw Hill Book Company Inc. U.S.A.

5. Srinath K.S. (1985)Concepts in Reliability Engineering Affiliated East-West Press Private Limited, New
Delhi, India.

VIRTUAL DESIGN AND MANUFACTURING

Subject Code 08MPD252 IA Marks . 50
No. of Lecture Hours/Week : 04 Exdfours : 03



Total No. of Lecture Hours :52 Exam Marks : 100

Review of Computer Graphics: Review of computer graphics, 2D graphics.2D piived and transformations.
algorithm to digitize the graphic entities, rastation, 3D graphics. 3D primitives and transformasi, projections and
viewing, algorithms for hidden line removals, lighg. shading and ray tracing.

VR Devices:Input devices-track balls, 3D Mouse, data glo¥&dual hand and trackers, output devices grapimiteal,
stereo glasses, head mounting devices, vision dcawes.

Applications: Virtual prototyping, behavior simulation, digitaimockup, walk through/flythrough. Virtual
training/simulation, micro electro mechanical systeand nanotechnology.

Virtual Modelling language: History, Concepts, syntax, basic nodes-groupsfoam switch, LOD etc, geometry nodes-
indexed face set, indexed line set, coordinaterdindwx, textures etc. sensor nodes-time sensahtsensor, sphere
sensor, cylinder sensor and proximity sensor, s@iVRML Script and JAVA Script.

Tutorials and samples: VRML authoring tools-3D studio MAX, cosmo World,RML Pad (editor) VRML Viewing
tools-cosmo player, auto Vue, SGl's open inventioiyal collaborative tools-V collab.

Practical Lab: V Collab.
TEXT BOOKS:
1. Janes D,Foley et al.Computer Graphics-Principles and practicé Second edition. in C,Addision -Wesley 1997.

2. Jed Hartman and Josie werneckehé VRML- 2.0 Hand book" Addision-Wesley 1997.
3. R Carey and G BellThe Annocated VRML 2.0 hand book Addision’ -Wesley 1997.

RAPID PROTOTYPING

Subject Code 08MPD253 IA Marks . 50
No. of Lecture Hours/Week : 04 Exadours : 03
Total No. of Lecture Hours : 52 Exam Marks : 100

Introduction: Need for the compression in product developmastoty of RP systems, Survey of applications, Glowt
of RP industry, and classification of RP systems.

Stereo Lithography Systems:Principle, Process parameter, Process details praparation, data files and machine
details, Application.

Selective Laser Sintering:Type of machine, Principle of operation, proceasameters, Data preparation for SLS,
Applications.

Fusion Deposition Modelling:Principle, Process parameter, Path generationligstions.
Solid Ground Curing: Principle of operation, Machine details, Applicais.
Laminated Object Manufacturing: Principle, Of Operation, Lom materials. Processitie application.

Concepts Modelers:Principle, Thermal jet printer, Sander's modelkagr3-D printer. Genisys Xs printer HP system 5,
object Quadra systems.

LASER ENGINEERING NET SHAPING (LENS)
Rapid Tooling: Indirect Rapid tooling -Silicone rubber tooling ksinum filled epoxy tooling Spray metal tooling,

Cast kirksite, 3Q keltool, etc >Direct Rapid TogliDirect. AIM, Quick cast process, Copper polyamiBapid Tool,
DMILS, Prometal, Sand casting tooling, Laminatelitapsoft Tooling vs. hard tooling.



Software For RP: STL files, Overview of Solid view, magics, imiagsagic communicator, etc. Internet based software,
Collaboration tools.

Rapid Manufacturing Process Optimization: factors influencing accuracy. Data preparatiororsir Part building
errors, Error in finishing, influence of build onigtion.

Allied Processes:vacuum casting, surface digitizing, surface gemarafrom point cloud, surface modification-data
transfer to solid models. :
TEXT BOOKS:
1. Paul F. JacobsStereo lithography and other RP & M Technologies SME, NY 1996.
2. Flham D.T & Dinjoy S.S Rapid Manufacturing” Verlog London 2001.
3. Lament wood, Rapid automated”, Indus press New York
REFERENCE BOOKS:

1. Terry Wohlers Wohler's Report 2000 Wohler's Association 2000.



Il SEMESTER
ROBUST DESIGN

Subject Code 08MPD31 IA Marks . 50
No. of Lecture Hours/Week : 04 Exdtiours : 03
Total No. of Lecture Hours : 52 Exam Marks : 100

» Taguchi's approach to quality.
» Two level experiments (Full factorial designs amddfional factorial designs)

» Evaluating the variability.

» Steps in robust design.

» Signal to noise ratio.

e Taguchi inner and outer arrays.

» Constructing orthogonal arrays.

* Analysis of variance in engineering design.

REFERENCE BOOKS:

1. Robert H. Lochner and Joseph E. Matabesigning for Quality an Introduction, best of Tagwhi and
western methods of statistical experimental design”
Madhav S.Phadke Quality Engineering using Robust Desigh

D.C. Montgomery- Design of Experiments.
Phlip J Ross-Taguchi Techniques for Quality Engineering.

a M N

Taguchi G. Experimental desigriviaruzen publishing Co’, Tokyo 1981.

OPTIMISATION TECHNIQUES FOR DECISION MAKING

Subject Code 08MPD321 IA Marks . 50
No. of Lecture Hours/Week : 04 Exdtiours : 03
Total No. of Lecture Hours : 52 Exam Marks : 100

Introduction: Engineering application of optimization, multivaie optimization Statement of a optimization pewb)
Design Vector, Design constraints, objective fumtticlassification of optimization problems.

Classical Optimization Technique: Single variable optimization, with equality Corsiits solution by direct

substitution, solution by the method of constrainédriation. Solution by the method of Lagrange rnplikrs,
multivariable optimization with inequality constnéé Kuhn — Tucker condition.

Non-linear Programming: (One Dimensional minimization method) Numerical thegl, Unimodal function,
Unrestricted search, Exhaustive search. Dichotorseasch, Fibonacci and Golden section method.

Interpolation Method: Quadratic and Cubic Nonlinear programming (Unietgtd Optimization Technique) Random
search methods, Univariate method, powels methioahI&x method.

Descent Methods:Steepest descent, conjugate gradient, variablecmegthod.
Non Linear Programming: (Constrained Optimization problem) Characterisfia constrained problem.
Direct Methods: The complex method, cutting plane method, metlddeasible directions.

Indirect Methods: Transformation technique, change variables amdimdition of variables, penalty function methods-
interior and exterior penalty function.



TEXT BOOKS:

1. S.S. Rao, Optimization,Theory and Application”, Willey Eastern.
REFERENCE BOOKS:

1. R.L Fox, ‘Optimization methods for Engg. Desigf, Addison — Wesley

2. GSG Beveridge and R.S. Schecht@ptimisation Theory and Practic€'.
3. Ram, ‘Optimisation and Probability in System Engg” Van Nostrand.



PRODUCT PLANNING AND MARKETING

Subject Code 08MPD322 IA Marks . 50
No. of Lecture Hours/Week : 04 Exafours : 03
Total No. of Lecture Hours  : 52 Exam Marks : 100

Product strategy and planning product, Market eiah, Successful product development.

New product strategy, a proactive new product dgwekent process, Market definition and entry strateg

Consumer measurement, perceptual mapping, consy@ersptions of new and existing products.

Product positioning —Preference analysis and bensfgmentation.

Forecasting sales potential.
Launching products and services

TEXT BOOKS:

1. Glen L. Urban. .John R. HauseBésign and Marketing of new products”
2. William L. Moore & Edgar, Product Planning and Managemernit, A. Pessemier

AGILE MANUFACTURING

Subject Code 08MPD323 IA Marks . 50
No. of Lecture Hours/Week : 04 Exadours : 03
Total No. of Lecture Hours : 52 Exam Marks : 100

Introduction: what is agile Manufacturing? -Competitive enviramh of the future- the business case for agile
manufacturing conceptual framework for agile mantufeing.

Four Core Concepts: strategy driven approach- integrating organizatipeople technology interdisciplinary design
methodology.

Agile Manufacturing and Change Management:The change implications, post failures in advaneedhufacturing,
changes on the way, traditional management acaayntiaradigm, investment appraisal, product costegformance,
Measurement and control systems. Traditional oegdiun, control technological and design paradigtmaditional
problems in workplace- organizational issues -ofleechnology.

Agile Manufacturing Enterprise Design: Agile manufacturing —enterprise design -systemcepis as the basic
manufacturing theory -joint technical & organiza@ design as a model for the design of agile magtufing
enterprise,, enterprise design process -insigttts design processes, what is interdisciplinaryigtesMain issues -
simple design example.

Skill & Knowledge Enhancing Technologies For Agile Manufacturing: Skill and Knowledge enhancing
Technologies -scheduling -technology design stietBgsign Concepts. Design & Skill of Knowledge enhbing
Technologies for machine tool systems- Historicaé@iew, Lessons, Problems and Future Development.

REFERENCE BOOKS:

1. Paul T. Kidd, ‘Agile Manufacturing -Forging new Frontiers”, Addison Wesley Publication- 1994.
2. Dr. M.P Chowdiah (Editor), Agile Manufacturing -Proceeding of International Conference on Agile
Manufacturing”, TATA Mc Graw Hill Publications 1996.



3. Paul T Kidd, ‘Agile Manufacturing -Forging Neat Furniture”. Addition Wesley Pub (1994).
4. Paul T Kidd —Concurrent Engg.”
5. Paul T Kidd —World Class manufacturing”.

PRODUCT ANALYSIS AND COST OPTIMIZATION

Subject Code 08MPD331 IA Marks . 50
No. of Lecture Hours/Week : 04 Exadours : 03
Total No. of Lecture Hours : 52 Exam Marks : 100

Introduction: New products, new product strategy -market définitdea generation introduction to the design pssc
-forecasting sales potential -product engineerimd) markets-monopoly competitive.

Manufacturing Planning: Selection of optimum process, standardizationaB@ven analysis- application and area of
use -problems -multi - product analysis.

Value Analysis: Steps in selection, analysis and implementatietec®ion of cutting speed for optimum cost -protdem

Cost Accounting: Cost estimation -difference -types -steps involvedost estimation.

Types of Cost:Direct -indirect -labour variance -material codirect indirect material cost -variance with exael
Overhead cost. Elements in overheads: machine fadey apportioning methods -variance -examplesivitégtbased
costing - Introduction to target costing.

Cost Calculation: Cost calculation for machined components, weldoagting and forged components illustrations -
calculation of sales cost.

Cost Optimization Technigues:Analytical, Graphical and incremental methods béag curves.

TEXT BOOKS:

1. Glen L Urban, John R HauseBé&sign and Marketing of New Products Prentice Hall.  New Jersey, 1980
2. Narang CBS & Kumar V.,Production and Costind', Khanna Publishers, 2001

REFERENCE BOOKS:

1. Yasuhiro Monden,Cost management in the New Manufacturing Age"ProductivityPress-1992
2. "Manufacturing Engineers HandbooK', S M E 1984.

3. Miles Lewrence.D, Technique for Value Analysis And Engineering’ McGraw Hill, New york-1972



ADVANCED MANUFACTURING PRACTICE

Subject Code 08MPD332 IA Marks . 50
No. of Lecture Hours/Week : 04 Exdtiours : 03
Total No. of Lecture Hours : 52 Exam Marks : 100

Need of CPC for a companywhat CPC can do, CPC-getting the right tool.

JIT — Introduction — The spread of JIT Movement, some definitiongIdf, core Japanese practices of JIT, Creating
continuous Flow Manufacture, Enabling JIT to oc&asic elements of JIT, Benefits of JIT.

Just in Time Production — Primary purpose, profit through cost reducti&fimination of over production, Quality
control, Quality Assurance, Respect for Humanityexble work Force, JIT Production Adapting to chamy
production Quantities, process layout for shortdead Times, Standardization of operation, Autoorati

Sequence and scheduling used by supplierddonthly and daily Information. Sequenced withdrawegstem by
sequenced schedule table, problems and counteurssas applying the Kanban system to sub contracto

Toyota Production SystemThe philosophy of TPS, Basic Frame work of TPSnlkans. Determining the Number of
Kanbans in Toyota Production System.

a) Kanban Number under Constant Quantity Withdrawat&y.

b) Constant Cycle, Non-constant Quantity Withdrawadt&gn.

Supplier Kanban and the Sequence Schedule for YSeifpliers.
a) Later Replenishment System by Kanban.
b) Sequenced Withdrawal System.
c) Circulation of the Supplier Kanban within Toyota.

Production Smoothing in TPS, Production PlannirrgdBction Smoothing

Adaptability to Demand Fluctuations, Sequencing idt for the Mixed Model Assembly Line to Realize &nthed
Production of Goal.

Just-in-Time Production with Total Quality Control just in time conceputting lot sizes, cutting set-up times, cutting
purchase order costs, the JIT cause-Effect chaimp®uality Improvements, Motivational effects, sBensibility
effects, small Group improvement Activities, withdral of Buffer Inventory, the total Quality Contit@bncept.

Total Quality Control-Introduction -Total Quality Control concepts, responsibilityaieing from the west, TQC
concepts categorized, Goals, Habit of improvempetfection, Basics, process control, Easy to sealityicontrol as
facilitator, small lot sizes, Housekeeping, Lesanttiull capacity scheduling, Daily machine checkimgchniques and
Aids, Exposure of problems, Fool proof Devices, I§oof Analysis, QC Circles, TQC in Japanese-owned U
Electronics plant, TQC in Japanese-owned Automailaats.

Plant Configurations: Introduction -ultimate lant configuration, job shop Fabricatimame Welding, Forming Frame
parts from Tubing, Dedicated production lines, taqgped production, the daily schedule, Forward age&by means of
Kanban, physical merger of processes, AdjacencyednModels, Automated production Lines, Pseudo RnlRobots,
CAD and Manufacturing, Conveyors and stacker Crafietomatic Quality Monitoring.

REFERENCE BOOKS:

1. Yasuhiro Monden,An integrated approach to just in time”, Toyota Production system

James Womack,Lean Thinking”.

3. James P. Womack, Daniel T Jones, and Daniel Rdd® machine that changed the World — The story of
Lean production”, Harper Perennial edition published 1991.

TEXT BOOKS:

1. Richard SchonbergerJapanese Manufacturing Techniques”
2. Kargoanker, Just in Time Manufacturing” , Wind-chill reference manual.



ARTIFICIAL INTELLIGENCE AND EXPERT SYSTEMS

Subject Code 08MPD333 IA Marks . 50
No. of Lecture Hours/Week : 04 Exdfours : 03
Total No. of Lecture Hours : 52 Exam Marks : 100

Artificial Intelligence: Introduction, definition, underlying assumption,gartant of Al, Al & related fields State space
representations, defining a problem, productiontesys and its characteristic, search and contradtegies —
Introduction, preliminary concepts, examples ofrSleg@roblems.

Uniformed or Preliminary Concepts: Examples of search problems, Uniformed or BlindaSkr Informed Search, Or
Graphs, Heuristic Search techniques — Generatd asig Hill climbing, best first search, problem weton, constraint
satisfaction, Means — Ends Analysis.

Knowledge Representation IssuesRepresentations and Mapping, Approaches, Issudg,iTypes of Knowledge
procedural Vs Declarative, Logic programming, Faavis Backward reasoning, Matching, Non monotoe@soning
and it logic.

Use of Predicate Logic: Representing simple facts, Instance and is a oelstips, Syntax and Semantics for
Propositional logic, FOPL, and properties of Wfsnversion to causal form, Resolution, Natural dtida

Statistical and Probabilistic Reasoning: Symbolic reasoning under uncertainly, Probabilityd eBayes’ theorem,
Certainty factors and Rule based systems, Bay®&wanorks, Dempster — Shafer Theory, Fuzzy Logic

Expert Systems:Introduction, Structure and uses, Representingamitly domain knowledge, Expert System shells.
Pattern recognition, introduction, Recognition afaksification process, learning classificatiorngrais, recognizing and
understanding speech.

Introduction to Knowledge Acugistion: Types of learning, General learning model, andqrethnce measures.

Typical Expert Systems MYCIN, Variants of MYCIN, PROSPECTOR, DENDRAL, FRB etc.

Introduction to Machine Learning: Perceptons, Checker Playing examples, Learningyrata, Genertic Algorithms,
Intelligent Editors.
TEXT BOOKS:

Elaine Rich & Kevin Knight, Artificial intelligence ”, M/H 1983.

Wendry B.Ranch, Artificial Intelligence in Business”, Science & Industry —Vol Il application, Ph 1985.
Waterman, D.A., Addison A Guide to Expert System&- Wesley inc. 1986.

Hayes, Roth, WatermanBuilding expert systems”D.A (ed), AW 1983.

S.M. and Kulliknowske, Designing Expert Sysenis Weis, London Champion Hull 1984.
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Special Purpose

Software, all design tools in case
Academic Calendar and frame work

Research focus

List of typical research projects

Industry Linkage

Publications (if any) out of research in last thyears out of masters projects
Placement status

Admission procedure

Fee Structure

Hostel Facilities
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