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DEPARTMENT OF COMPUTER SCIENCE AND ENGINEERING
M E - COMPUTER SCIENCE AND ENGINEERING

REGULATION 2O2O

CHOICE BASED CREDIT SYSTEM
I TO IV SEMESTERS CURRICULUM

I SEMESTER

Code No. Coulse Category
Pedods / Week c Maximum Marks

T P FE Total
Theory Coulse(s)

20PMA103 Applied Probability and
Statistics 3 0 40 60 '| 00

20PCS10 t Mobile and Pervasive
Computing 0 0 3 40 60 100

20PCS102 Applied Cryptography PC 3 0 0 3 40 60 100
20PCS103 Advanced Data Structures and

llgorithms 0 4 40 60 100
2OPCSEXX Professional Elective I 0 0 3 40 60 100
2OPCSEXX Professional Elective ll 0 0 3 40 60 100
PracticalCourse

2oPCS1(N
Advanced Data Structures
Laboratory 0 0 4 2 50 50 100

TOTAL 20 4 4 290 410 700

II SEMESTER

coae ruo. I course l;; I Periods / Week | ^I L I T lP t-
li-ixi'numM-;6-
I .:A I FF I i^r-l

Theory Course(s)

2oPCS201 Operating FT;I-- 0 FT;T;-I-,oo
20PC5202 Internet of Thinqs PC 3 0 0 40 100
20PCS203 Cloud Computinq PC 3 0 0 40 100
20PCS204 Big Data Analvtics 3 0 0 40 60 100
2OPCSEXX Professional Eleclive lll 3 0 0 40 60 't 00

Practical Coufse
20PC5205 Data AnaMics Laboratory PC 0 0 4 50 50 100

Employability Enhancement Courso

20PC5206 Technical Seminar and
Internship 0 0 1 100

Total t8 0 6 21 340 ,160 800

Passed in Boad of studies Moeting on 23.10.20 Approved in Acade eting on 06.11.20

GIIAIRMAN. BOARD oF $TUDIES CHAIRMAil. AEADEIIIIC COUilEI



M.E. Computer Science and Engineeing (R-2020)

TOTAL CREDITS TO BE EARNED FOR THE AWARD OF THE DEGREE = zO

CREDIT SUMMARY

III SEMESTER

Code No. Coulse Category
Periods / Week

c Maximum Ma]kg
L T P CA FE Total

Theory Course(s)

20PEE301
Research Methodology and
lntellectual Property Rights PC 3 0 0 3 40 60 100

20PCSEX.) Professional Elective V 3 0 0 3 40 60 100
2OPCSEX} Professional Elective Vl 3 0 0 3 40 60 100
Employability Enhancement Course
20PCS301 Project Work Phase - | 0 0 6 50 50 100

TOTAL 9 0 12 15 170 230 400

IV SEMESTER

Code No. Course Category

Periods/Week Maximum Ma*s
L T P CA FE Total

Employability Enhancement Course

20PC5401 Project Work Phase - ll 0 0 24 12 50 100

Total 0 0 24 12 50 50 '100

S. No Category
CREDITS PER SEMESTER Total Cledit

(ArcTE) Credits in %
tl l tv

4

PC 12 14 3 29 41

PE 6 6 t8 26

4 EEC 1 6 t9
Tolal 22 l5 12 70 {00

FC - Foundation Course
PC - Protessional Core
PE - Professional Electives
EEC - Employability Enhancemenl Cou6es

Passed in Board of sludies Meeting on 23 10.20

l\4C - l\4andatory Courses (Non-Credit Courses)
CA - Continuous Assessment
FE - Final Examination

Approved in Academic g on 06.11.20

OI{AIR||IIAN .BOARD OF STUDIES CHAIRIITIAN. ACADEMIC COUI,ICIL



M.E. Computer Science and Enginee ng (R-2020)

Electives - |

Code No
Course Category

teriods/Week Maximum Marks

T P CA FE Total

20PCSE01
Advanced Computer
Arch itectu re

PE 3 0 0 3 40 60 100

20PCSE02 Advanced Database
Technology PE 3 0 0 3 40 60 100

20PCSE03
Advanced computer
nellvorks

PE 3 0 0 3 40 60 100

20PCSE04 Realtime systems PE 3 0 0 3 40 60 100

20PCSE05 Open Source Systems 3 0 0 3 40 60 100

Electives - ll

Code No
Course Category

Periods/Week Maximum Ma*s

L T P CA FE Total

2oPCSE1 1 Soft Computing PE 3 0 0 3 40 60 '100

20PCSE12
lnformation Retrieval
Techniques

3 0 0 3 40 60 100

20PCSE13 Wireless Sensor Networks PE 3 0 0 3 40 60 100

20PCSE t4 Parallel Programming
Paradigms

PE 3 0 0 3 40 60 100

20PCSE15 Compiler Optimization
Techniques

PE 3 0 0 3 40 60 100

Electives - lll

Code No. Course Category

Periods / Week

c
Maximum Marks

T P CA FE Total

20PCSE21
Software Architectures And
Design

PE 3 0 0 3 40 60 100

20PCSE22 Ethical Hacking 3 0 0 3 40 60 '100

Network Security PE 3 0 0 3 40 60 '| 00

20PCSE24 Intellectual Property Rights PE 3 0 0 3 40 60 100

20PCSE25 Social NetworkAnalysis PE 3 0 0 3 40 60 100

CHAIR||{AN . ACADEMIC COUN(]IT



M E. Computet Science and Engineeting (R-2020)

Electives - lV

Code No. Course Category

Periods /week Maximum Marks

L T P CA Total

20PCSE31 Performance Analysis of
Cornputer Systems 3 0 0 3 40 60 100

20PCSE32 Language Technoiogies 3 0 0 3 40 60 100

20PCSE33 Computer Vision 3 0 0 3 40 60 100

20PCSE34 Speech Processing and
Svnthesis PE 3 0 0 3 40 60 100

20PCSE35 Software Quality Assurance
and Testing PE 3 0 0 3 40 60 100

Eleclives - V

Code No. Cou|se Category

PeriodsMeek Maximum Marks

T P Total

20PCSE41 Formal models of software
Systems 0 0 3 40 60 100

20PCSE42 Embedded Software
Development PE 3 0 0 3 40 60 100

20PCSE43 Machine Learning Techniques 3 0 0 3 40 60 100

20PCSE44 Bio-inspired Computing 3 0 0 3 40 60 100

20PCSE45 High-speed networks 3 0 0 3 40 60 100

Electives - Vl

Code No. Course Category

Periods / Week Maximum Malks

T P CA FE Total

20PCSE51 Data Visualization Techniques PE 3 0 0 3 40 60 100

20PCSE52 Reconflgurable Computing PE 3 0 0 3 40 60 100

20PCSE53 Mobile Application Development PE 3 0 0 40 60 '100

20PCSE54 Bio lnformatics PE 3 0 0 3 40 60 100

20PCSE55 nformation Storage Management PE 3 0 0 40 60 100

GHAIRMAN. ACADEMIC CDUJ\IOII



APPLIED PROBABILITY AND STATISTICS
Nature of CouJse Foun Courses
P.e.equisite- amentals of Basic

Course Objectives
1. Tt s course is designed to provide the solid foundation on topics in applied probabitity andvarious statistical methods2 reas in the malhemalical

" 
k modeting.
imation theory, testing of

Course Outcomes
On successfrrl

Unit ll Two Dimensional Random Variables

M.E. Conputer Science and Engineering (R_2020)

12
dimensional random

ion ofthe course students witt ha 'hra r^

CO.No.

col

Course Outcome Bloom's
Level

Undersland basic probability axioms and rujes and lhe moments of
orscrete and continuous random vaaiables. Understand

co2.

c03.

uerrursrrare constsrency, tctency and unbiasedness of estimators
mernoo ot maximum likelih d estimation and Cenkal Limit
Theorem.

Use statistical tesls in testing hypotheses on data

Apply

Apply

Applyc04.
Perform exploratory analysis of nrnltivariab aata, such as

g descriptive statistics, testing

co5. Usemathematicalsciencesincludingstatr'sticqrnodernoptimization-
methods and dsk modeling. Applv

Courae Contenls:

lnil l. ... Probabitity And Random Variabtes 12Probability - Axioms of pr ility - Baye,s theorem - Random variables _
Probability function - t\ro fuhctioni anO tf,"i|. propi.ti"" _ Binomial,
Poisson, Geometric, Unifo Normal distribulions _ Function of a random
variable.

Joint diskibutions - Ma€inal and conditional distributions _ Functions of two
variables - Regression curve - Correlatior

Unit lll Estimation Theory 12
Unbiased estimators - Method of moments - l\4aximum likelihood estimation - Curve fitting byprinciple of least squares - Regression lines.

Unit lV . Tesling Of Hypothesis 12
Sampling distributions - Type I and Type ll errors - Small and large samptes _ fests based on
Normat, l, unt square and F dislributions for testing of mean, varjance and proporlions _ Tests for
independence ofattributes and goodness of frt.

Unit V Multivariate Anatysis 12
Random vectors and matrices - rvrean vectors and covariance matrices - Murtivariate normal
density and its properties - principal components _ population principal components _ principal
components frcm standardized variables

Total: 60 Periods

ll Meeling on 06.11 2O2OeIing on 2310.2020

OARD OFSIUOIES

CHAIRMAN. ACIDErilftC Cot[rr4tl



M.E Computer Science and Engineeing (R-2020)

Reference Bookg:
'1 . Devore, J. L., "Probability and Statistics for Engineering and the Sciences", 8th Edition'

Cengage Learning, 2014.
2. Dallas E. Johnson, "Applied Multivariate l\rethods for Data Analysis', Thomson and

Duxbury press, 1998.
3. Gupta S C. and Kapoor V.K , 'Fundamentals of l\4athematical Slatistics', Sultan and Sons,

New Delhi, 2001.
4. Johnson, R.A., lvlitler, I and Freund J., "Miller and Freund's Probability and Statislics for

Engineers", Pearson Education, Asia, 8th Edition, 2015.
5. Richard A. Johnson and Dean W. Wichern, "Applied Multivariate Statistical Analysis', 5th

Edition, Pearson Education, Asia, 2002.

Awrcvecl in Acaden eting on 06 1 1 .2020Passec! in Boarcl of studies Meeting on 23.10.2020

Mapping of Course Outcomes (COs)with Progtamme Outcomes (POs) Programme
SDecific Outcomes (PSOs)

COs
POs PSOs

1 , 4 8 l0 1',1 12 'l 2
col 3 3 2 3 3 1 3 1 2

co2 3 3 3 3 1

co3 3 3 2 3 3 1 2

co4 3 3 3 3 1 2

co5 3 3 2 1 2

High 2 lvledium 1

Formative assessment

Bloom's
Level Asseasment Component Marks

Total marks

Remember Classroom or Online Quiz 5
15Undersland Class Presentation/Power ooint presentiation 5

Attendance 5

Summative Assessment

Bloom's Category

Continuous Assessment Tests Terminal Examination
(601

IAEI
(7.5)

IAE2
(7.5)

IAE3
(r0)

Remember 10 10 10 20
Understand '10 't0 10 20

Apply 30 30 30 60
Analvze 0 0 0 0
Evaluate 0 0 0 0

Create 0 0 0 0

gl{Al 0ARDOF$TUD|ES cHAlRMAil. ACADEM0 eo[ircll



M-E. Cotupuler Science and Engineedng (R-2020)

CouEe Objectives

ion systems

envronment

Course OutcomeE

On successtul completion ofthe cou6e, sludents wjlt be able to

UnitV Pervasive Mobile Transactions

Coulae Contents:

Unit I Int.oduction
5i19rq;_lViretesi comm-unicarions: cSM - DECT - TETRA - UMTS _ tMT _ 2OOO _ Btue toothlWiFi, WiMAX, 3c ,WATM.- uobile lp_lrotocots _WAi priii 

"r"nii""Lr"livmt 
scripts anda!,plicarions. Dara networks - sMs - cpis - EDGE - ivirid wi;;i;ii-id6:-r.rl*-x. - nrr,,r -Wheless ATM.

Unit ll
Introduction. munications system 9Requirement slr"^ffI ilfSX?".":"JFBfi"FIilf;iJi. ilEUDlink-SCF

Systems - Resource lvlanagement -User Trac
Data Management - Security Management -pe
- Intelligent Campus

Unit lV HCI in pervasive Computing 9Prototype for Applicalion Migration - prototlpe for Multimodatities _ Human_€omputer Interface inPervasive Environments - Hcr service aid Interaction rvrigration - don-iei--diiien nct serviceselection - rnteracfion service serection overview - user oivic"" - s".i"*<i-ri"nt"o MiddrewareSupport - User Hislory and preference - C^ontext Managei _ io""is"ri". li"r"ntng _ ctobalcombination - Effective Region - user Acrive scope - servri comoiniii- b'"iJa# nrgoritt,

Passed in Boarcl of stualies Moeting on 23.10.2020
9

Apqoved in Academ ting on 06.1 1.2020

MOBILE ANO PERVASIVE COMPUTING

Course Outcome

rtain.a thorough understanding of basic architectrre 
""d 

c"cepts
tlll Third Generation Communication systems

the latest 4G Telecommunication System principles

ncorporate the pervasive concepls

the HCI in Pervasive environment

on the pervasive concepts in mobile environment

D OF SIUDIES CHAIRMAN. ACADE|i{IC COUNCIT



M.E. Conpulor-Science and Enginoehg B-2Q20)

Pervasive l\4obile Transactions - Introduclion to Pervasive Transactions - Mobile Transaction
Framework - unavailable Transaction Service - Pervasive Transaction Processing Framework -
Conlext-Aware Pervasive Transaction Model - Context Model for Pervasive Transaction Processing
- Context-Aware Pervasive Transaction Model - A Case of Pervasive Transactions - Dynamic
Taansaction Management - Context-Aware Transaction Coordination Mechanism - Coordination
Algorithm for Pervasive Transactions - Participant Discovery - Formal Transaction Verification -
Petri Netwith Selective Transition.

Total: 45 Pedods

Reference Booka:

1. Alan Colman, Jun Han, and Muhammad Ashad Kabir, "Pervasive Social Computing
Socially-A\,lare Pervasive Systems and Mobile Applications", Springer, 2016

2. J.Schiller, "l\robile Communication", Addison Wesley, 2000.
3. Juha Korhonen, "lntroduction to 4G l\4obile Communications", Artech House Publishers,

2014.

Passed in Boarc! of stuclies Meeting on 23 10.2020 Approved in acaclemic eting on 06 11 2020

Mapping of Course Outcomes (COs) with Plogramme Outcomes (POs) Programme
specif ic Outcomes (PsOs)

C08
POs PSOs

1 2 4 8 '10 11 12 1

co1 3 3 3 3 3 2 3 I
co2 3 3 3 3 2 3 1

c03 3 3 3 3 2 2 3 1

c04 3 3 3 3 3 I
c05 3 3 3 3 3 2 1 2 3 1 2

3 High 2 lvledium

Folmative assessment

Bloom's
Level Assessment Component Marks

Total marks

Remember Classroom or Online Quiz

15Understand Class Presentation/Power point presenlation

Attendance

Summative Assessment

Bloom's Category
Continuous Assessment Tests Terminal Examination

(60)IAEt
(7.51

IAE2
(7.5)

IAE3
fi0)

Remember 10 10 10 20

Understand 10 10 10 20

30 30 30 60

Analv'ze 0 0 0 0

Evaluate 0 0 0 0

Creale 0 0 0 0

cunnirffi-rsruors EHARMAN . ACADEMIC COUNCIL



20PCS102 APPLIED CRYPTOGRAPHY

Course Outcomes
On successfulcom letion of the course students will be able to

Reference Books:
Passed in Board of sluctios Meeting on 23 1O.2O2O

M-E. CompulerScience and Engineenng (R_202O)

Total: 45 Pcriods

Course Objectives

I Ig 1:ll* ln" lg"ceprs of cryprosraphrc techniquesz. I o appty rne mathemalical represenlation of crypiographic algorithmsr. ro hptement the symmetric and asymmetri" 
";,lr.V-pfidn "fS;ih;; 

.-

Coulse Contents:

Unit I lntroduction

Unit ll Number Theorv
Probability theory -fnio-uilri tfr"ory- Enrropy, tvlutual Information- _Comptexity theory _Numoegrtheory -Abstract argebra -Finite n6ros -eririaritv Gt -ilirl "i,riil' lEl;iuton -rrreouciur"polynomial.

Unit lll Random cenerators
P^seudo random bits and sequences -Rardom bi bit generation _nNSix9.17 Generator -FlpS 186 Generalor_ statistical rl nseuOorandom bitgeneration - RSA pseudorandom bjt generator _ fr 5n generator.

ers - DES atgorithm- DEs properties anl
-RSA public key encryption_ Description -

amal -Mc Eliece _Knapsack.

Unit V Has
Hash function and fic€tion and framework _Basic construc ons 

"na 
gun".lresutts - un keyed nastr runcrioni _oaia inr;d;;';;;i" 

"rthentication-Advanced attacks

Approved in Academic Cou n 06.11.2020

the taxonomy of cryptography primitives

the malhematical concepts in cryptography
yze the usage of random number generat,ors in En-ryption andvolton

Iy the Symmetric key and public key encryption techniques

Hash algorithms to ensure the authenticaGn

Cl|AIRlliAN . BOARD OF STUDIES
qHAIRMAN. 

ACADEIIIC COUNCIT



M.E. Computer Science and Engineeing (R-2020)

1 A.Menezes, P.Van Oorschot and S. Vanstone, "Hand book of Applied Cryptography', CRC
Press, Fjfth Printing, 200'1.

2. Charlie Kaufman, Radia Perlman, l\4ike Speciner, "Network Security, Private communication
in Dublic world". PHI 2nd edition 2002.

3. Bruce Schneier, Neils Ferguson, "Practical Cryptography", Wiley Dreamtech India Pvt Ltd,
2003

4. Douglas R Simson, "Cryplography -Theory and practic€", CRC Press 1995.
5. Stallings, 'Cryptography & Network Security", Pearson Education, 4th Edition 2006.

Mapping of CouFe Outcomes (COs) with Programme Outcomes (POs) Pfogramme
Soecific Outcomes (PSOS)

Cos
POs PSOs

1 7 8 9 l0 11 12 I
cot 3 3 3 3 3 ,l 2 3

co2 3 3 3 3 3 2 1 3
co3 3 3 3 3 1 2 3 2

c04 3 3 3 3 3 1 2 3

c05 3 3 3 3 3 1 2 3

3 High 2 Medium Low

Folmative assesament

Bloom's
Level Assessment Component Malks Total marks

Remember Classroom or Online Quiz

15Understand CIass Presentation/Power Doint oresenlalion 5

Attendance

Summative Assessment

Bloom's Category
Continuous Assessment Tests Terminal Examination

(60)
IAEl
{7.5)

IAE2
(7.5)

IAES
{10}

Remember 10 10 10 20
Understand 10 '10 10 20

Applv 30 30 30 60
Anal\rze 0 0 0 0

Evaluate 0 0 0 0

Create 0 0 0 0

Passed in Board of sludies Meeting on 23 10.2m0 Approved in Acac!'gmic g on 06-1 1 .2020

CI|AIRMAN .BOARD OF STUDIES
CHA'RMAN. I C4DFMtti cnr n,^4



M.E. Conputet Science and Engineodng (R_2OZO)

ADVANGED DATA SiRUETUFES;TE

Course Objectivq8

In computing.
ctures and its operations
plications.

algorithms that is appropriate for problems.
lems.

Coutse Outcomes
Qn successful of the course qudentswillbe abte to

Course Contents:

12
Sort --Anat]|zing Algorithms _ Designing
on _ Standard Notations and Cornmon
Recursion-Tree Method

Unit ll Hietarchical Data St.uctures
Binary Search Trees: Basics - euervin ''
lrees: Properties of Red-Black Tree; -
trees - Basic opefations on B-Trees _ Deleting
Mergeable-heap operations- Decreasing a Key a

Unit lll Graphs 
12Elementary Graph Algorithms: Representations

Search - Topological Sort - Strongly Connected
a Minimum Spanning Tree _ Kruskal and prim_
algorilhm - Single.Source Shortest Daths in
Shortest Paths: Shorlest paths and lilatrix M

$:,^r:.^ -_---1991!T.DesisJ' 
rechniques 12uynamrc Hrogrammtng: Matrix_Chain Multiplication 

-_ 
Elements of Dynamic programming _ Longestcommon subsequence_ creedy Atgorithms: An Acri;ity_a;t;;; F;;;te;1-tbnenrs of theGreedy Strategy- Huffman Codei. -

NP-Completeness: Polynomial Time - polynomial_Tlme Verification _
Keoucabt ty- NP-Completeness proofs _ Np_Complete problems

UnitV NP Complete and Np Hard

Passe.! in Boarc! of studies Meethg on 23.10.2020

12
NP- Completeness and

Total: 60 Periods

Apqoved in Acadenic on 06.11.2020

ign data structures and algorithms to solve computtng problems

hierarchical data structures and ils operations

the usage ofgraphs and ils aDplicalions.

algorithms using@
"ns to solve feal-life pfoblems

suitable design slrategy for problem solving

CHAIRTM-BOARD OF STUDIES CHARMAN. 
Ac{DFiltc couitctt



Reference Books:
1. Alfred V. Aho, John E. Hopcroft, Jeffrey D. Ullman, 'Data Structures and Algorithms',

Pearson Education. Reorint 2006
2. Robert Sedgewick and Kevin Wayne, 'ALGORITHMS', Foudh Edition, Pearson Education
3. S.Sridhar,"Design and Analysis ofAlgorithms', First Edition, oxford University Press 2014
4. Thomas H. Cormen, Charles E. Leiserson, Ronald L. Rivest, Clifford Stein, "lntroduction to

Algorithms", Third Edition, Prentice-Hall, 2011.

Passed in Board ol studies Meeting on 23.10.2020 Approved in Academic

M.E. Computet Science and Engineeing (R-2920)

ing on 06.11.2020

Mapping of Course Outcomes (COs) with Proglamme Outcomes (POs) Prog.amme
SDecific Outcomes (PSOs)

Cos
POs PSOs

8 9 't0 11 12 I 3
co'l 3 3 3 3 1

,l 3 1

co2 3 3 3 3 1 'l 3 3 I 2

co3 3 3 3 3 I 1 3 1 2

co4 3 3 3 3 ,1
1 3 1 2

co5 3 3 3 3 'l I 3 'l 2

High 2 Medium 1

Fofmative assessment

Bloom's
Level Assessment Component Marks

Total marks

Remember Classroom or Online Quiz 5
't5Understand Class Presentation/Power point presentataon 5

Attendance

Summative Assessment

Bloom's category
Continuous Assegsment Tests Terminal Examination

(60)IAEl
(7.5)

IAE2
{7.5}

IAE3
(10)

Remembel t0 10 10 20
Understand t0 t0 't0 20

Applv 30 30 30 60

Analyze 0 0 0 0
EYaluate 0 0 0 0
Create 0 0 0 0

TI|AIRMAI. BOARD OF STUDIES
Cl{AlRMAl'|. ACADEMTC CoUNCtt



M.E. Conpuler Scienco and Engineeing (R-2020)

ADVANCED DATA STRUCTURES LABORATORY

ssional core
sics of Java oieE

Course Objectives
The course is intended to

1. To acquire the knowledge of using advanced tree structures.z. to rearn lne usage of heap structures.
3. To understand lhe usage of graph structures and spanning trees.

Course Outcomes
On successfulcom letion of lhe course students will be abte to

List of Exercises

Course Content:

Course Outcome
gn and implement basic and advanced data skuctures

o introducemathe@
oecnc 0roblem Understand

n algorithms using graph structures

;;!'?:i13"'ilffiJre
o implernent the different algo.ithmic design techniques

S.No List of Exercises CO Maopinq RBT
1 IrprcrrE raron oT Merge |jon and Quick sort-Analysis

3 Applv
2 mptementation of a B-na[SEl-i TEe

3 Applv
3 \eu-Drdu^ | ree trnPtemenlalton

3 Apply
4 cdP rlrPrl'rr|enlalton

3 Apply
rueldcut neap tmplementa(on

3 Apply
6

3 Apply
7 lpanning Tree lmplementation

3 Apply

I
Shortest Path Algorithms (Oijkstrab algorithm, Be mann
:ord Algorithm) 3 Apply

I mplementation of Malrlx Chain Multiplication 3 Apply
10

qctivity Selection and Huffman e oding-lmptementation 3 Apply

Passed in Board of studios Meeting on 23.10.2020 on 0611.2020

CHAIRMAN .BOARD OF $TUDIES
CHAIRII4AN.ACADEMIC COUNCIT



Passed in Board of studies Meeting on 23 10 2020

M.E. Computet Science and Engineering (R-2020)

Meeting on 06-11 2020

CHAIRMAN. ACADEMIC Cr)I.IU(]II

''.^

Specific Outcomes (PSOS)

Cos
POs PSOs

1 2 4 5 8 't0 11 12 I
3 3 3 3 3 3 3 2 1 3

co2 3 3 3 3 3 3 3 2 'l 3 2 2

co3 3 3 3 3 3 3 3 2 1 3 2

co4 3 3 3 3 3 3 1 3

c05 3 3 3 3 3 3 2 1 3 2 2

3 High 2 Medium 1

Summative assessment based on Continuous and End Semester Examination

Bloom's Level
Rubric based Continuous

Assessment [50 marksl

End semestel
Examination [50

marksl

Remember 30 30

Understand

Applv 70 70

Analyze

Evaluate

Create

OHAI BOARDOF$TUDIES



M.E. Compulet Science and Engineeing lR-2O20)

Course Objectives

1. To be able to read and understand sample open source progEms and header tiles.
2. To learn how the orocesses are imDlemented in linux.
3 To understand the implementation ofthe Linux file system.
4 To study Linux memory management data structures and algorithms.
5. To acquire the knowledge in the implementation of interprocess communication.

Course Outcomes

On successful completion ofthe course. students will be able to

Course Contents:

Unit I lnt.oduction I
Basic Operating System Concepts - Overview of Unix File System - Files - Links - Types - Inodes -
Access Rights - System Calls - Overview of Unix Kernels -Model - lmplemenlalion - Reentrant
Kernels - Address Spac€ - Synchronization - Interprocess Communication - Process Managemenl
- Memory Management - Device Drivers.

Unit ll Processes I
Processes, Lightweight Processes, and Threads - Pfocess Descriptor - State - ldentifying a
Process - Relationships among processes - Organizalion - Resource Limits - Creating Processes -
- System Calls - Kernel Threads - Destroying Processes -Termination - Removal.

Udit lll File System 9
The Virtual File System (VFS) - Role - File Model -System Calls - Data Structures - Super Block,
Inode, File, dentry Objects - dentry Cache - Files Associated with a Process - Filesystem Types -
Special Filesystems - Filesytem Type Registration - Filesytem Handling - Namespaces - l\4ounting
- Unmounting - lmplementation ofVFS System Calls.

Unit lV Mcmory Management 9
Page frame management -page descriptors - non-uniform memory access - memory zones -
reserved page frames - zoned page frame allocator - kernel mappings - buddy system algorithm -
page frame cache - zone allocator.

Passed in Board of studies Meeting on 23 1 0-2020 Ap$oved in Acaclemil eeting on 06i I 2m0

20PCS20t ADVANCED OPERATING SYSTEMS
T P

0 0
Nature of Course Professional Core
Pre requisites Fundamentals of Operating systems

CO,No. Course Outcome Bloom's
Level

co1.
Io explain the functionality of a large soflware system by reading its
iource, understand

co2.
fo work on Linux memory management data skuctures and
rlgorithms Applv

c03. fo revise any algorilhm present in a system. Analvze

c04. fo design a new algorithm to replace an existing one.

co5.
to appropriately modify and use the data structures ofthe linux kernel
br a different software system Appv

ettilntfi F..-aoAno oF sIuDlEs CHAIR|['AN. ACADEMIC COUiICIL



M.E. Computea Science and Engineering (R-2020)

Unitv Process Communication and Program Execution 9

Process Communication - Pipes -Usage - Data Structures - Creating and Destroying a Pipe -

Reading From and Writing into a Pipe. Program Execution - Executable Files - Process

Credeniials - Command-Line Arguments and Shell Environment - Libraries - Program Segments

and Process Memory Regions - Execution tracing - Executable Formats - Execulion Domains -

The exec Functions
Total: 45 Periods

Reference Books:

1. Daniel P. Bovet and Marco Cesati' "lJnderslanding the Linux Kernel"' 3'd Edition' O'Reilly

Pubtications, 2005.
2. Harold Abe6on, Gerald Jay Sussman and Julie Sussman, -Structure 

and Interpretation of

Computer Programsll, Second Edition' Universities Press, 2013'

3. Mauiice J. Bich, -The Design of the Unix Operating Systemll 1st Edition Pearson

Education,2003.
4. Michael 6eck, Harald Bohme, Mirko Dziadzka' Ulrich KuniE, Robert Magnus' Dirk

VeMorner, -Linux Kernet Internalsll 2nd Edition' Addison-Wesley 
- 
1998 --5. R;bert Lo;e, -Linux Kernel Developmentll' 3rd Edition, Addison-Wesley, 2010

Mapping of Coulse Outcomes (COs) with Plogramme Outcomes (POs) Programme
' ' Specific Outcom$ (PSOS) -

Cos
POs PSOs

2 4 7 8 t0 11 12 1 3

col 3 3 3 3 3 2 1 1 3 1 2

3 3 3 3 3 2 1 3 2

c03 3 3 3 3 1 3

c04 3 3 3 3 3 1 3 2

co5 3 3 3 3 3 1 3 2

3 High 2 Medium 1

Formative assessment

Assessment comPonent

Ctassroom or Online Quiz
Pre-sentation/Powerpointpresentation

Terminal
Examination(60)

uous Assessment Tests



M.E. Computor Science and Engineedng (R-2020)

20PC5202 INTERNET OF THINGS L T P
0 0

Nature of Course Professional Core
Pre requisites Fundamentals of Computer Networks

Course Objectives
1. To learn the basic archilecture and concepts til Thkd ceneration Communicalion svstems.
2. To undeEtand the latest 4G Telecommunication System princiotes.
3. To introduce the broad perspective of pervasive concepts and management
4. To explore the HCI in Pervasive envtronment
5. To apply the pervasive concepls in mobile environment

Course Oulcomes

Coulse Contents:

Unit I Introduciion to loT

on successful com ion of the cou students will be able to

CO.No. Course Outcome Bloom's
Level

co't. \nalyze various protocols for loT Anal}.ze

co2. )evelop web services to access/conirol loT devices Apply

co3. )esign a portable loT using Raspeny Pi Applv

co4. leploy an loT application and connect to the cloud. Applv

co5. \nalyze applications of loT in realtime scenario Analyze

Internet of Things - Physical Design- Logical Design- loT Enabling Technologies - loT Levels &
Deployment Templates - Domain Specific loTs - lol and l\421\4 - loT System Management with
NETCONF-YANG- loT Platforms Design Methodology

Unit ll loTAlchitecture 9
l\42M highlevel ETSI architecture - IETF architecture for loT - OGC architecture - loT reference
model - Domain model - information model - functional model - communication model - IoT
reference architecture

Unit lll loT Protocols I
Protocol Slandardization for loT - Efforts - M2M and WSN Protocols - SCADA and RFID Protocols
- Unified Data Standards - Protocols - IEEE 802.15.4 - BACNet Protocol - Modbus- Zigbee
Architecture - Network layer - 6LowPAN - CoAP - Security

Unit lvBuilding loT with Raspberry Pi & Arduino I
Building IOT with RASPERRY Pl- lol Systems - Logical Design using Python - loT Physical
Devlces & Endpoints - loT Device -Building blocks -Raspberry Pi -Board - Linux on Raspberry Pi -
Raspberry Pi Interfaces -Programming Raspberry Pi with Python - Other loT Platforms - Arduino

Unitv Case Studies And Real-World Applications 9
Real world design constraints - Applications - Asset management, Industrial automation, smart grid,
Commercial building automation, Smart cities - participatory sensing - Data Analytics for loT -
Software & Management Tools for loT Cloud Storage Nrodels & Communication APls - Cloud for loT
- Amazon Web SeNices for loT.

Reference Books:
Passed in Board of studies Meeting on 23 10.2020

Toial: 45 Periods

Approved in Academic eting on 06.11 2020
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M.E. Conpuler Science and Engineeing (R-2020)

1. Arshdeep Bahga, Vijay l\4adisetti, -lnternet of Things - A hands-on approachll, Universities
Press,2015

2. Dieler Uckelmann, Mark Harrison, l\4ichahelles, Florian (Eds), 
-Architecting the Internel of

Thingsll, Springer, 201 1

3. Honbo zhou, -The Internet of Things in the cloud: A Middleware Perspectivell, CRC Press,
2012.

4 Jan Ho ller, Vlasios Tsiatsis, Catherine l\4ulligan, Stamatis , Karnouskos, Stefan Avesand.
David Boyle, "From Machine-to-Machine to the Internet of Things - Introduction to a New
Age of Intelligence", Elsevier, 2014.

5. Olivier Hersent, David Boswarihick, omar Elloumi , -The Inlemet of Things - Key
applications and Protocolsll, Wiby, 2012

Passed in Board ol studbs Meeting on 23.10-2020 Apryved in Acaclen eeting on 06.1 1 .2020

Mapping of Course Outcomes (COs)with Programme
SDecific Outcomes (Psos

)utcomes (POs) P.ogramme

Cos
POs PSOs

I 4 7 E l0 11 12 3

3 3 3 1 3 'l 1 3
,l

3 3 3 1 3 ,l
1

co3 3 3 1 3 I 2 3 1

c04 3 3 1 3 1 'l 2

co5 3 3 3 3
,| 3 1 2 3 1 2

3 High 2 Medium 1

Formalive assessment

Bloom's
Level Assesament Component Marks

Total marks

Remember Classroom or Online Quiz 5
15Understand Class Presentation/Power ooant presentataon 5

Attendance

Bloom's Category

Conlinuous Assessment Tests
Terminal Examination

(601
IAEt
(7.5)

IAE2
(7.5)

IAE3
(10)

Remember 10 10 10 20
Understand 10 10 10 20

Apply 30 30 30
Analvze 0 0 0 0

Evaluate 0 0 0 0

Create 0 0 0 0

oI'AIRI4AN. BoARD OF sTUDtEs CI{AIRMAN . ACADEMIC COII[ICIL



letio of the sludenls itl be able tocoulse

CO.No. Course Outcome Bloom's
Level

co1. :mploy the concepts of storage virtualization, network virtualization
rnd its management Understand

qppry lhe concept ot virtualization in the cloud computing Apply

co3. denlify the architecture, infrastructure and delivery models ofcloud
)omputino Understand

c04. )evelop services using Cioud computing Applv

co5. \pplythe security models in the cloud envkonment Analyze

M.E. Conputer Science and Engineeing (R-2m0)

Course Objgctivea
1. To understand lhe concepts of virtualization and virtual machines
2. To gain expertise in server, network and slorage viftualizalion.
3. To understand and deploy practical virlualization solutions and ente|prise solurons
4. To gain knowledge on the concept of virtualization thal is tundamental to cloud computing
5. To understand the various issues in cloud computing
6. To be able lo set up a private cloud
7. To undersland the security issues in the grid and the cloud environment

Coulse Outcomes
On successlul c(

Coulse Contents:

Unit I Viftualization

2=tL
Ap oved in Acado etkg on 06.11.2m0

Basics of Virtual Machines - Process Virtual Machines - System Virtual Machines -Emulation -
Interprelation - Binary Translation - Taxonomy of Virtual Machines. Virtualization -Management
Virtualization - Hardware Maximization - Architectures - Virtualization Manaqement - Storaoe
Virtualization - Network Virtualization

Unit ll Virtualization Infrastructule 9
Comprehensive Analysis - Resource Pool - Testing Environment -Seruer Virtualization - Virtual
Workloads - Provision Virtual Machines - Desktop Virtualization - Application Vidualization -
lmplementation levels of virtualization - virtualization structure - virlualization ot CPU, Memory and
l/O devices - virtualclusters and Resource l\ranagemenl -Virtualization for data center aulomalion.

Unit lll Cloud Plattorm Architecture 9
Cloud deployment modelsi public, private, hybrid, community - Categories of cloud computing:
Everything as a servic€: Infrastructure, platform, softwar+ A Generic Cloud Architeclure Design -
Layered cloud Architectural Deveiopment - Virtualization Support and Disasler Recovery -
Architectural Design Challenges - Public Cloud Platforms : GAE,AWS - Inter-cloud Resource
Management

Unit lV Programming Model I
Introduction lo Hadoop Framework - Mapreduce, Inpul splitling, map and reduce functions,
specirying input and output parameters, configuring and running a job -Developing Map Reduce
Applications - Design of Hadoop file syslem -Sening up Hadoop Cluster - Cloud Soft\,vare
Environments -Eucalyptus, Open Nebula, Open Stack, Nimbus

in Boarcl oI sluclies Meeling on 23-10.2020

20PCS203 CLOUD COMPUTING T P c
0 0 3

Natule of Course Professional Core
Pre requisiteg Fundamentals of Djslributed Systems

cl{Al .BOARD OF STUDIES

CHAIR|t4AN.ACADEMIC COUNCII



M.E. Computet Science and Engineeing (R-2020)

Unit V Cloud Security 9
Cloud Infrastructure security: network, host and application level- aspects of data security, provider
data and its security, ldentity and access managemenl architecture, lAM practices in the cloud,
SaaS, PaaS, laas availability in lhe cloud - Key privacy issues in the cloud -Cloud Security and
Trust l\4anagement

Total: 45 Periods
Reference Books:

1. Danielle Ruest, Nelson Ruest, -Virtualizationt A Beginnefs Guidell, Mccraw-Hill Osborne
Media, 2009.

2. Jim Smith, Ravi Nair , 'Virtual lvlachines: Versatile Platfonns for Systems and Processes",
Elsevier/l\4organ Kaufinann, 2005

3. John W.Rittinghouse and James F.Ransome, "Cloud Computing: lmplementation,
Management, and Security", CRC Press, 2010

4. Kai Hwang, Geoffrey C Fox, Jack G Dongaffa, "Distributed and Cloud Compuling, From
Parallel Processing to the Internet ofThings", Morgan Kaufmann Publishers, 2012.

5. Tim Mather, Subra Kumaraswamy, and Shahed Latif ,"Cloud Security and Privacy", O'Reilly
Media, Inc.,2009.

6. Toby Velte, Anthony Velte, Robe( Elsenpeter, "Cloud Computing, A Practical Approach",
l\4cGraw-Hill Osborne Media, 2009.

7. Tom White, "Hadoop: The Definitive Guide", Yahoo Press,2012.

Mapping of Course Outcomes (COs) with Programme Outcomes (POs) Proglamme
Specitic Outcomes (PSOs)

Cos
POs PSOs

1 7 E 9 t0 't1 12 1 3
co'l 3 3 3 3 2 2 2 2 3 1 2

3 3 3 3 3 2 2 2 2 3 1 2

co3 3 3 3 3 3 2 2 2 3 1

3 3 3 3 3 2 2
2

1 2

c05 3 3 3 3 3 2 2 2 2 3 1 2

3 High 2 Medium 1

Formative asse9ament

Bloom's
Level Assessment Componcnt Marks

Total marks

Kemember Classroom or Online Quiz
15Understand Class Presentation/Power ooint Dresentation

Attendance 5

uummauve Assessment

Bloom's Category
Coniinuous Assessment Tests

ferminal
Examination(60)

IAEl
(7.5)

IAEZ
(7.5)

IAES
(10)

Remember 10 10 10 20
Understand 10 10 10 20
Applv 30 30 30 60
Analvze 0 0 0 0
Evaluate 0 0 0 0
Create 0 0 0 0

Passed in Boarcl of stu.lies Meeting on 23 10.2020 Apprcved in Academ tingon061l 2O2O
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M.E. Computer Science and Engine'dng (R-2020)

20PC5204 BIG DATA ANALYTICS L T P c
0 0

Natule of Course Protessional core
P.e requisitgs Fundamentals of Data Ifinin-

Course Objectiveg

To understiand th€ competitive advantages of big data analytics
r o unoerstand lhe big data frameworks
To learn data analysis methods
To learn stream computing
To gain knowledge on Hadoop related tools such as HBase, Cassandra, pig, and Hive for
big data anaMics

Courge Contents:

Unit I Introduction to Big Data 9
Big Data - Definition, Characteristic Features - Big Data Applications - Big Data vs Traditionat Data
- Risks of Big Data - Structure of Big Data - Challenges of Convention;l Systems - Web Data _
Evolution of Analytic Scalability - Evolution of Analytic processes, Tools and methods - Analysis vs
Reporting - Modem Data Analytic Tools

Unit ll Hadoop Framewol
Distrjbuted File Systems - Larg+Sc€te Fitesystem Organization - HDFS concepls -
Execulion, Algorithms using MapReduce, Malrix-Vector Muttipljcation - HadooD YARN

1.

3.

c.

Coulse Outcomes

On successful lelion of the students willbecourse able lo

CO.No. CouEe Outcome Bloom'g
Level

co1. Jnderstand how to leve|age the jnsights from big data analytics Understand
co2. Jse the big data frameworks in real life problems Applv

coS.
{nalyze data by utilizing various statistical and data mining
rpproaches Analfze

c04. 'erform analytics on real-time streaming data Applv
co5. Jse lhe various NoSql alternative database models Applv

9
MapReduce

Unit lllData Analysis g
Slatistical MelhodsrRegression modelling, l\4uttivariate Anatysis - Classification: SVM & Kernel
Melhods - Rule Mining - CluslerAnatysis, Types of Data in Ctuster Analysis, partitioning Methods,
lleLarc.hicl Melhods, Density Based Methods, crid Based Melhods,' l\4odet Based-Ctuslering
Methods, Clustering High Dimensional Data - predictive AnaMic€ - Dala analysis using R.

Unitlv Mining Data Streams 9
Slreams: Concepts - Stream Data l\4odel and Architecture - Sampling data in a strearn - Mining
Data Streams and l\,lining Time-series data - Real Time Anatytics ptatfom (RTAP) Apptications--
Case Studies - RealTime Sentiment Analysjs, Stock Market predjctions

Unit V Big Data Framewofts 9
Inlroductlon lo NoSQL - Aggregate Data Models - Hbase: Data Model and lmplementiations -
Hbase Clients - Examples -.Cassandra: Data Model- Examples - Cassandra Clients - Hadooo
Integration. Pig - Grunt - Pig Data [,lodel- Pig Latin - developing and testing pig Latin scripls. Hiv;
- Data Types and File Formats - HiveQL Data Definition - HlveeL Data ManiDulation - HiveOL
Queries

Total: 45 periods

{ltia, ,EOARDOFSTUD'ES
CHAIRMAN. ACADEMIC COUNCIL



M.E. Computer Scbnce and Engineenng (R-2020)

Refelence Books:

1. Bill Franks, -Taming the Big Data Tidal Wave: Finding Opportunilies in Huge Data streams
with Advanced Analyticsll, Wiley and SAS Business Series, 2012.

2. David Loshin, "Big Data Analytics: From Strategic Planning to Enterprise Integration with
Tools, Techniques, NoSQL, and Graph", 2013.

3. l\4ichael Berthold, David J. Hand, -lntelligent Dala Analysisll, springer, second Edition,
2007.

4. Michael Minelli, Michelle Chambers, and Ambiga Dhiraj, "Big Data, Big Analytics: Emerging
Business Intelligence and Analytic Trends for Today's Businesses", Wiley, 2013.

5. P J. Sadalage and l\r. Fowler, "NoSQL Distilled: A Brief Guide to the Emerging World of
Polygf ot Persistence", Addison-Wesley Professional, 201 2.

6 Richard Cotton, "Learning R - A SteFby-step Function Guide to Data Analysis, , O'Reilly
l\4edia, 2013.

Passed h Board of studies Meeting on 23.10.2020

%->-
Approved in Aca oting on 06.11 .2020

Mapping of Course Outcomes (COs)with Programme
SDecific Outcomes (PSos

f,utcomes (POs) P.ogramme

Cos
POs PSOs

I 3 4 5 E 9 10 11 12 1 2

cot 3 3 2 3 3 1 3 1

c02 3 2 3 3 1 2 1

3 3 3 2 3 3 1 2 3
,l 2

c04 3 3 2 3 3 1
2 3 'l

c05 3 3 2 3 3 'l 3 'l

3 High Medium 1

Fomative assessment

Bloom's
Level Assessment Component Ma]ks

Total marks

Remember Classroom or Online Quiz 5
15Understand Class Presentation/Power Doint presentation 5

Attendance

Summative Asaessment

Bloom's category
Continuous Asgegsment Tests

Teminal Examination
(60)

IAE,I
47.5)

IAE2
(7.5)

IAEJ
fl0)

Remember 10 10 10 20
Understand 10 10 10 20

Apply 30 30 30 60
Analyze 0 0 0 0
Evaluale 0 0 0 0
Create 0 0 0 0

OTIAIRIUAN 'BOARD OF STUDIES CHAIRilIAN .ACADF|Ir|IC COUI'|OIL 
,



M.E. Compuler Science and Engineeing (R-2020)

Course Obiectives
The course is intended to

1. To implement Map Reduce programs for processing big data
2. To realize storage of big data using H base, Mongo DB
3. To analyze big data using linear models
4. To analyze big data using machine learning techniques such as SVI\4 / Decision lree

classification and clustering

Course Outcomes

Course content:

Passed in Boatu of studies Meeting on 23.10.2(n0 Approved in Acadeni ^ ilMeetingon 06.11.2020

ll.:::: $TUDIES

20PCS205 DATA ANALYTICS LABORATORY
L T P
0 0 4

Nature of Course Professional Core
Pre reouisites Basics of Java or C or C++

on successtul ofthe course. students will be able to

CO.No. Course Outcome
Bloom'9

Level

1 )rocess big data using Hadoop framework Understand

2 luild and apply linear and logislic regression models Understand

3 Jse the storage of big data using H base, Mongo DB Understand

4 rerform data analysis with machine learning methods Understand

rerform graphjcal dala analysis Understand

List of Exelcises

S.No List of Exercises CO Mapping RBT

1 nstall, configure and run Hadoop and HDFS 3 Applv

2 mplement word count / frequency programs using l\4apReduce 3 Applv

3 mplement an MR program that processes a weather dataset 3 Apply

4 mplement Linear and logistic Regression 3 Applv

5 mDlement SVIVI / Decision tree classification techniques 3 Apply

mplement clustering techniques 3 Applv

7 /isualize data using any plotting framework Apply

8
mplement an appiication that stores big data in Hbase /
ironooDB / Pio usino HadooD / R.

Apply

CHAIR|I,IAN.AOADErvlIC COllNCIL



M E. Computer Science and Enginee ng (R-2020)

Mapping of Course Outcomes (CO) with Programme Outcomes (PO) Programme Specific
outcomes (PSo)

Cos
POs PSOs

1 4 9 t0 11 ,| 3

1 3 3 3 3 3 3 3 2 I 3 2 2

2 3 3 3 3 3 3 2 1 3 2 2

3 3 3 3 3 3 3 3 2 1 3 2 2

4 3 3 3 3 3 3 3 2 1 3 2

5 3 3 3 3 3 3 3 1 3 2 2

3 High 2 lVedium 1

Summative assessment based on Continuous and End Semester Examination

Bloom's Level
Rublic based Continuous

Assessment [50 marksl

End Semeste.
Examination [50

marksl
Remember 30 30

Unde.stand
Applv 70 70

Analyze
Evaluate
Create

Passec! in Board oI studies Meeting on 23.10-2020

%>-
Approvecl in Aca Meeling on 06.11.2020

0HAIRMAN. BOARD OF STUDTES CHAIR|t]|AN. AEANE|uIC COUNCII.



20PCS206 TERM PAPER WRITING AND SEMINAR
T P

0 0
Natute ol course Professional Core
Pre reouisites Documentwritinq

M.E. Computer Science and Engineeing (R-2020)

Course Objectives
In this course, students will develop their scientillc and technical reading and writing skills lhat they
need to understand and construcl research articles.
A term paper requires a student to obtain information from a variety of sources (i.e., Journals,
dictionaries, reference books) and then place it in logically developed ideas.

The work involves the following steps:

1 Selecting a subject, narrowing the subject into a topic
2 Stating an objective.
3. Collecting the relevant bibliography (atleast 15 journal papers)
4 Preparing a working outline.
5. Studying the papers and understanding the authors contributions and critically analysing

each paper.

6. Preparing a working outline
7 Linking the papers and preparing a draft of the paper.

I Preparing conclusions based on the reading ofallthe papers.

L Writing the Final Paper and giving final Presentation

Please keep a file where lhe work carried out by you is maintained.

Mapping of course outcomes (cos) with Programme outcomes (Pos) P.ogramme
SDecific Outcomes (PSOs)

Cos
POs PSOs

3 5 7 E l0 11 12 1 3

col 3 3 3 3 3 3 2 3 2

co2 3 3 3 3 3 3 2 3 2

c03 3 3 3 3 3 3 3 2 3 2 2

c04 3 3 3 3 3 3 3 2 3 2

c05 3 3 3 3 3 3 3 2 3 2 2

3 High 2 l\4edium 1 Low

Summative assessment based on Continuous and End Semestel Examination

Bloom's Level
Rubric based Continuous

Assessment 150 marksl
End Semester

Examination [50 ma]ksl

Remember 30 30

understand

Applv 70 70

Analyze

Evaluale

Create

20PCSE01 ADVANCED COMPUTER ARCHITECTURE I L IT IP I q
Passed in Board ol studies Meeting on 23.10.2020

%---
Apprcved in Acade eeting on 06.11 2020
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M.E. Computer Science and Engineeting (R-2020)

Nature of Course Prolessional Core
Pre requisitea Fu ndamentats of comf lldiArch-GEiii6-

Course Objectives
1. ldentiry the timitations of tlp.
2. To

ide t trends in the fietd

es,4. To expose the different types of multicore archilectures.c. I o understand lhe design of the memory hierarchy.

Course Outcomes

Honogeneous and Heterogeneous l\4ulti-core Architectures -Cl\4P architecture - IBM Cell Architecture. Introduction
Architectures- Physicai Infrastructure and Costs- Cloud
Warehouse-Scale Compuler.

o
Intel Multicore Architectures - SUN
to Warehouse-scale computers-

Computing -Case Study- Google

of Computer Architecture and

I
- Graphics Processing Units -
Loop Level Parallelism-Case

Totali 45 Peliods

eeting on 06 11.2020

succes com on ofthe course studenls will ha ehra r^

CO.No.

co1.

Course Outcome

Jiscuss ihe issues related to rnultiprocessing and suggest sojutions

Bloom's
Level

Understand

co2.

co3.

roint out the salient features ofdifferent mr.rlticore arctritectures aM
row they expioit parallelism. AnalJ.ze

Design hierarchal memory system

:valuate how data level parallelism is exploited in architectures

LJnderstand

c04.

co5.
Apply

Evaluate

Unit lV Multicore Architectures

Course Contents:
ign And ILP 9

and Reporting performance _ lnstruction Level
Challenges -Exposing llp - Advanced Branch

Speculation - Exploiting llp _ Instruction
drng

Unit ll . Memory Hierarchy Design 9lntroduclion - Optimizalions of Cache performance _ Memory Technology and Optimizations _
Protection: virtuar Memory and virtuar Machines - Design of Memory Hieiariiries - case stuoies.

Unit lll Multiprocessor lssues I
and Distributed Shared Memory Architectures _Cache
es _ Synchronization _ l\4odels of Memory Consistency _
Buses, Crossbar and Multi-stage Interconnection Netwoiks

sful

Unit V Vector, SIMD And cPU Architectures

Reference Books:
Passed oard ofstuclies Meeting on 23.10 2O2O

On

Introduction-Vector Architecture - Sll\4D Extensions for l\4ultimedia
Case Sludies - GPGPU Computing - Detecting and Enhancing
Studies.

vl,nlll,i OARD OF STUDIES
CI{AIRIITAN " /lCADEMIC COUN(]II



'1.

2.

3.

5.

M.E. Computer Science and Engineeing (R-2020)

David E. Culler, Jaswinder PalSingh, "Parallel computing architecture : A hardware/software
approach" , Morgan Kaufmann /Elsevier Publishers, 1999
John L. Hennessey and David A. Patterson, "Computer
Approachll", lvlorgan Kaufmann / Elsevier, sth edition, 2012
Kai Hwang and Zhi.Wei Xu, "Scalable Parallel Computing",
2003
Darryl Gove, 'Multicore Application Programmingr For Windows, Linux, and Oracle Solaris",
Pearson, 2011
David B. Kirk, Wen-mei W. Hwu, "Programming l\4assively Parallel Processors", i/lorgan
Kauffman, 2010

Architecture - A Quantitative

Tata Mccraw Hill, NewDelhi,

Apryved in Academ eting on 06.11.2020Passed in Board of studies Meoting on 23-10-2020

Mapping of Course Outcomes (COs) with Programme Outcomes (POs) Programmo
Specific Outcomes (PSOs)

Cos
POs PSOs

4 8 10 11 12 1 2
cot 3 3 3 2 3

co2 J 3 3 1 1 2 3 2

c03 3 3 3 3 1 1 3

c04 3 3 3 1 1 3

co5 3 3 3 1 1 2 3 2

3 High 2 Medium 1

Formative assessment

Bloom's
Level Assessment Component Marks Total marks

Remember ;lassroom or onlrne QUE 5
15understand L;lass Presentatron/Power oornl Dresenlal|on 5

Altendance 5

summative Asgegsment

BIoom's Category
Continuous Assessment Tests Terminal Examination

(60)IAE,I
t7.5)

IAE2
(7.51

IAE3
ft0)

Remember 10 10 10 20
Understand 't0 '10 10 20

Applv 30 30 30 60
Analyze 0 0 0 0
Evaluate 0 0 0 0
Create 0 0 0 0

.BOARD OF $TUDIES
CHAIR|!|AiI. ACADEMIC COUNCIT



M-E Conputer Science and Engineering (R-2020)

ADVANCED DATABASE TECHNOLOGY
Natule of Cours- onal core

Course Objectives

Course Outcomes
On successfulnsu on of the course, students will be able to

CO.No.

co1.

co2.

Course Outcome

lecognize the basics ofdatabase system concepts and data models.

:xamine the relational database system design

Bloom's
Level

Understand

Anal).ze

co3. Use the distributed databases, cl6nt server dataGses-nd parallet
Catabases.

Apply the object and object retational databases.

f,btain the knowledge ofXML dalabases and data ware housino.

Apply

co4.
Applv

co5.
Applv

Unit V XML Databases

Course Contents:

Unit I IFile systems - systems architecture _ Data models _ Relational model- Hierarchical lity_Relationship moOet _ Oata biAionary _ Database
Administration

Unit ll Rel
Domains and key lllnar nrgeur" - commerciat qr"ry tungr"g"" I
Embedded SQL - esign. FilS and sror"d;i;;i";; _ tndexing and
Hashing - Query processing

Unit lll Distributed Oatabases 9Centralized Versus Distributed Databases - Fragnentation _ Diskibuted database archilecture _
Client / Server databases - Distributed transactions - Locking and Commit protocols _ Distributed
concurrency Conlrol- Security and reliability_ parallel dalaba;es

Unit lV Object and Object Retationat Databases 9
Concepts _for Object Databases: Object ldentjty _ Object structure _ Type Constructors _
Encapsurar@n ol Qperations - ftrelhods - persistence - Type and class Hierarchies - lnheritance _
Compiex,Objects - Object Database Standards, Langua'ges and Design: OOnitC tttoOet _ OOL _OO! - Object Relationat and Extended Reli tion;t Slystems: OU;ici netitionat reatures in
SQUOracle - Case Studies

XML Databases: XML Data Modet - DTD - X|\,,IL Schema _ XML euerying _
JDBC - Information Retrieval- Datamining - Datawarehousing.

o
Web Databases -
Total: 45 Periods

Passed in Boad of stucties Meeting on 23.10.2020 Approved in Aca.lemic

%P
eelingon 06.11 2020
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M-E- Computet Science and Engineenng (R-2020)

Reference Books:

'1. ElmasriR. Navathes.B., "Fundamenlals of Database Systems", Fifrh Edition, Pearson
Education/Addison Wesley, 2007.

2. Henry F Korth, Abraham Silbe6chae, S. Sudharshan, "Database System Concepts", Fifth
Edition. Mccraw Hill. 2006.

3. Subramanianv.S., 'Principles of Multimedia Database Systems", Harcourt India Pvt Ltd.,
2001

4. Thomas Cannolly and Carolyn Begg,'Database Systems, A Practical Approach to Design,
lmplementation and Management", Third Edition, Pearson Education, 2007.

Mapping ofCourse Outcomes (COs) with Programrne Outcomes (POs) Programme
Specific Outcomes (PSOS)

Cos
POs PSOs

5 E 9 10 ,t,l I
cot 3 3 3 3 'l 1 3 2

c02 3 3 3 3 I 1 3 3 2

c03 3 3 3 3 1 1 3 3 2

c04 3 3 3 3 1 1 3 3 2

c05 3 3 3 3 1 1 3 3

3 High 2 l\.4edium

Fomative assessment

Bloom's
Level Assessment Component Marks

Total marks

Remember Classroom or Online Quiz 5
't5Understand lass Presentation/Power point presentation

Attendance

Summative Assessment

Bloom's Category
Continuous Assessment Tests

Terminal Examination
(60)

IAEl
(7.51

IAEZ
(7.5)

IAEJ
t't 0)

Remember 10 10 10 20
Understand 10 't0 10 20

ADDIv 30 30 30 60
Analvze 0 0 0 0
Evaluate 0 0 0 0
Create 0 0 0 0

Passed in Board of studies Meeling on 23.10.2020 Approvec! in Acaclo eting on 06.11.2020
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Course Objectives
1 . To understand the principles required tor network design
2. To explore various lechnologies in lhe wireless domain
3. To sludy about 3G and 4G cellular networks
4. To undeFtand the paradigm of Software defined networks

Gou]3e Outcomes

On successful of students will be able to

CO.No.
Course Outcome Bloom's

Level
co1. dentifu the comoonents reouired for desiqninq a nelwork. Understand

:xamine the relalional database svstem desiqn Anah/ze

co3. Jesign a network al a highievel using different networking
echnolooies .

Applv

co4. \nalvze the various orotocols ofwireless and cellular nelworks Analyze
:xDeriment lhe features of4c and 5G networks . ApDlv

Course Contents:
Unit I Network Design

the

M.E. Conpuler Science and Enginoodng (R-2020)

cil Meeting on 06.11.2020

Advanced multiplexing - Code Division Multiplexing, DWDM and OFDM - Shared media networks -
Switched networks - End to end semanlics - Connectionless, Connection oriented, Wireless
Scenados -Applications, Quality ol Service - End to end level and network level solutions. LAN
cabling lopologies - Ethernet Switches, Routers, Firewalls and L3 switches - Remote Access
Technologies and Devjces - Modems and DSLS - SLIP and PPP - Core networks, and distribution
networks.

Unit ll Wirelesa Networkg
1EEE802.16 and W|MM - Security - Advanc€d 802.16 Functionalities - Mobile W|MAX - 802.16e -
Network Infrastruclure - WLAN - configuration - Management operation - Security - IEEE
802.11e and WMM - QoS - Comparison ol WLAN and UMTS - Bluetooth - Protocol Stack -
Security - Profiles

Unit lll Cellular Networks
GSM - l,lobility Management and call control - GPRS - Network Elements - Radio Resource
Management - Mobility Management and Session Managemenl - Small Screen Web Browsing
over GPRS and EDGE - MMS over GPRS - UMTS - Channel Structure on the Air Interface -
UTMN -Core and Radio Network Mobility Management - UMTS Security

Unit lV 4G Networks
LTE - Network Architecture and Interfaces - FDD Air Interface and Radio Networks -Scheduling -
Mobility Management and Power Optimization - LTE Security Architecture - Interconnection with
UMTS and GSM - LTE Advanced (3GPPP Release 10) - 4G Networks and composite Radio
Environment - Protocol Boosters - Hybrid 4G Wireless Networks Protocols - Green Wireless
Networks - Physical Layer and Multiple Access - Channel Modelling tor 4G - Introduction to 5G

Unit V Sottware Degign Netwo.ks
Introduction - Centralized and Diskibuted Control and Data Planes - Open Flow - SDN Conlrolle6
- GeneralConcepts - VLANS - NVGRE - Open Flow- Network Overlays - Types - Virlualization -
Data Plane - l/O - Design of SDN Framework

Total: 45 P€riods

R€ference Books:

Pass'd in Boad of studies tlteeling on 23.10.2020 Apprcved in Acad

ADVANCED COMPUTER NETWORKS
I T P

0 0 3
Nature ofCourse Profussional Core
Pre reouisites Fundamenlals of Comouter Netwo*s

9I1A|R||{AN 
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M.E. Computer Science and Enginee.ing (R-2020)

L Erik Dahlman, Stefan Parkvall, Johan Skold, "4Gr LTE/LTE-Advanced for Mobib
Broadband". Academic Press. 2013.

2. Jonathan Rodriguez, 'Fundamentals of 5G Mobile Networks', Wiley, 2015.
3. Larry Peterson and Bruce Davie, "Computer Networks: A Systems Approach", sth edition,

Morgan Kauffman, 2011
4. l\4arlin Sauter, "From GSM to LTE, An Introduction to lvlobile Networks and Mobile

Broadband", Wiley, 2014.
5. lMartin Sauter, "Beyond 3G - Bringing Networks, Terminals and the Web Togethel LTE,

Wil\4M, lMS, 4G Devices and the Mobib Web 2.0", Wiley, 2009.
6. Naveen Chilamku(i, Sherali Zeadally, Hakima Chaouchi, "Next-Generation Wireless

Technologies', Springer, 201 3.
7 Paul Goransson, Chuck Black, "Software Defined Networksr A Comprehensive Approach",

Morgan Kauffman, 2014.
8. Savo G Glisic, "Advanced Wireless Networks - 4G Technologies", John Wiley & Sons, 2007.
9. Thomas D.Nadeau and Ken Gray, "SDN - Software Defined Networks", O"Reilly Publishers,

2013.
'to.Ying Dar Lin, Ren-Hung Hwang and Fred Baker, "Computer Networks: An Open Source

Approach", Mccraw Hill, 201 1

Apptoved in Academic eting on 06 1 1 2m0

Mapping of Course Outcomes (COs) with Programme Outcomes (POs) Programme
SDecific Outcomes (PSOs)

uos
POs PSOs

1 7 8 9 l0 11 12
col 3 3 3 3 3 3 1 2

co2 3 3 3 3 3 1 2

co3 3 3 3 3 3 1 2

3 3 3 3 3 3 1 2

co5 3 3 3 3 3 3 1 2

3 High 2 Medium 1

Formative assessment

Bloom'a
Level Assessment Component Marks Total marks

Remember Classroom or Online Quiz 5
15unoerstano Class Presenlation/Power point presentation 5

Atlendance

summative Assessment

Bloom's Category
Continuous Assessment Tests

Terminal Examination
(60)

IAE,I
(7.5)

IAEZ
(7.5)

IAE3
{l0t

Remember 10 10 10 20
Understand 10 10 10 20

30 30 30 60
Anallrze 0 0 0 0
Evaluate 0 0 0 0
Create 0 0 0 0

Passed in Boarc! oI stuclies Meeling on 23 10.2020
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M.E. Conputer Science and Engineeing (R-2020)

20PCSE04 REAL TIME SYSTEMS T P
3 0 0

NatuG ofCou6e Professional Core
Pre requisites Fundamentals of ComputeiArChiiEdli6-

Course Objectiveg
1. To learn real tim€ operating system concepts, the associaled issues & Techntques.z. ro understand design and synchronization problems in RealTime Svstem.
3. To expiore the conceDts of real lime databases
4. To understand the evaluation techniques present in Real Time System.

Course Outcomes
On successful c(successtulcom ofthe course, sludents wilt be able to

CO.No. Course Outcome Bloom's
Level

co1. lpply principles of real time system design techniques to develop real
!!qe applications. Applv
\nalrze design and synchronization problems in RealTime sffil Analyze

co3. \4ake use of database in realtime applications Applv
co4. vlake use ofarchitectures and behavior of realtime operating

ryqgqrs Applv
co5. \pply evaluation techniques in application Applv

Course Contents:
Unit I Real time system and Scheduting I

cture of a Real Time System -Task classes _ performance Measures for Real
_Estimaling Program Run Times - lssues in Real Time Computing _ Task
Scheduling - Classical uniprocessor scheduling algorithms _Fau[ Tolerant

Unit ll Software Requirements Engineering 9
Requirements engineering process - types of requjrements - requirements specification tor real
time systems - Formal methods in sofr$/are specilication - structured Analysis and Design _ object
oriented analysis and design and unifled mo lelling language - organizing lhe requtremenF
document - organizing and writing documents - requirements validation ind revision.

Unit lll Intertask Communication and Memory Management 9
Buffering data - Time relative Buffering- Rjng Buffers - Mail6oxes - eueues _ C.itic€l regions _
Semaphores - other Synchronization mechanisms - deadlock - priority inversion - procesa stack
managemenl - stack size - multiple stack anangement _ memory
management In overlays - Block page management - replacement
algorithms - m - real time garbage collection - contiguous file
systems.

Real time Databases - Basic Definition, Real time Vs General purpose Databases, Main Memorv
Databases, Iransaction priorities, Transaclion Abods, Concurrency conlrol issues, Disk Scheduling
Algorithms, Two-.phase Apjroach to improve predictability - Maintaining Seriatization Consistend
- Databases for Hard Real Time Systems

Unit V Evaluation Techniques and Clock Synchtonization 9
Relhbility Evaluation Techniques - Obtaining parameter values, Reliability models for Hardware
Redundancy-Software error models. Clock Synchronization-Clock, A Nonfault-Tolerant
Synchronization Algorithm - lmpact of faults - Fault Tolerant Synchronization in Hardware _ Fault
Tolerant Synchronization in software

Total: 45 pe ods

Apptoved in Acaden eting on 06 11.2020

Unit lV Real lime Databases

Passed in Boad d studies Meeting on 23.10.2020

0fiAlR AN.BOARDOF STUDIES
CHAIRMAN. ACADEMIN In|IrI^It



M.E. Computer Science and Engineehg (R-2020)

Reference Booka:

1. C.l\,l. Krishna, Kang G Shin, -Real-Time Systemsll, Mccraw-Hill International Editions,
1997

2. Philip.A.Laplante, -Real Time Systern Design and Analysisll, Prenlice Ha of India, 3rd
Edition,2004

3. Rajib Mall, -Real-time systems: theory and practicell, Pearson Education, 2009
4. R.J.A Buhur, D.L Bailey, -An Introduction to Real-Time Systemsll, Prentic€ Hall

International, 1999
5. Stuart Bennett, -RealTime Computer Control-An Introductionll, Prentice Hallof India, 1998
6. Allen Burns, Andy Wellings, -Real Time Systems and Programming Languagesll, Pearson

Educ€tion,2003

Mapping of CouFe Outcomes (COs)with Prcgramme Outcomes (POs) Prog.amme
Specilic Outcomes IPSOs)

Cos
POs PSOs

1 4 8 't0 ,t,l 12 1 2
col 3 3 1 1 3 3

co2 3 3 3 1 1 3 3
c03 3 3 3 1 1 3 3

c04 3 3 1 'l 3 3 2

co5 3 3 1 1 3 3 1 2

3 High 2 Medium

Formative assessment

Bloom's
Level Assessment Component Marks Total marks

Remember Classroom or Online Quiz
15Understand Class Presentation/Power ooint Dresentation 5

Attendance

Summative Assessment

Bloom's Category

Conlinuous Assessment Tests
Terminal Examination

(60)
IAEt
(7.5)

IAE2
(7.5)

IAE3
(10)

Remember 't0 10 10 20
Understand 't0 10 10 20

Applv 30 30 30 60
Anal\rze 0 0 0 0
Evaluate 0 0 0 0
Create 0 0 0 0

Passed in Board of studies Meeting on 23 10.2020

?'-
Approved in Academ eting on 06.1 1 .2020
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M.E Computer Science and Engineenng (R-2O20)

Course Objectives

Understand the difference between open source software and commercial soft are.
Familiarity with Linux operating system.
Understanding and development of web applications using open source web technologies
like Apache, MySqland PHP (LAMP/XAMP).

Course Contenls:

t.
2.
3.

Unit I OPEN SOURCE
Introduction to Open Source - Open Source vs. Commercial Software
Software -Where I can use Linux? Linux Kernel- Linux Distribulions

t,nit ll LINUX
Introduction to Linux Essential Commands - Filesystem Concept - Standard Files 1. The Linux
Securjty l\rodel - Vi Editor - Partitions creation - Shell Introduction 2. String Processing -
Investigating and lManaging Processes - Network Clients - lnstalling Application

Unit lll APACHE
Apache Explained - Starting, Stopping, and Restarting Apache - Modifying the Default Conflguration
- Securing Apache - Set User and Group - Consider Allowing Access to Local Documentation -
Don't Allow Dublic html Web sites - Aoache conlrol with htaccess

Unit lV MYSOL 9
Introduction to MYSQL - The Show Databases and Table - The USE command - Create Database
and Tables - Describe Table - Select, Insert, Update, and Delete statement - Some Administrative
detail- Table Joins - Loading and Dumping a Database

Unit V PHP
Introduction- General Syntactic Characteristics - PHP Scripting - Commenting your code -
Primitives, Operations and Expressions - PHP Variables - operations and Expressions ,conlrol
Statement - Array - Funclions - Basic Form Processing - File and Folder Access - Cookies -
Sessions - Database Access with PHP - MySQL - l\4ysQl Functions - Inserling Records - Selecting
Records - Deleting Records - Update Records.

Total: 45 Periods

- What is Linux? - Free

Reference Books:

Passed in Board of studtes Meeting on 23.10.2020

20PCSE05 OPEN SOURCE SYSTEMS
L T P c

0 0
Nature of course Professional Core
Pre lequisites Fundamentals ot operatrng Systems

Cource Outcomes
on successlul ol the cou sludents will be able to

CO.No. Coulse Outcome
Bloom's

Level

co1.
Jnderstand the difference between open source software and

lommercial softlvare
Understand

co2 denliry, install and run Linux operating system. Apply

co3. nstall and manage applications Applv

c04. denlify, install open source web technologies Apache, Mysql, PHP. Apply

co5. )evelop web applications using LAMP Apply

f 
HArRIAl't. goeno or sruorgs

Ap$oved in Acacle eting on 0611 2020



1.

t

M.E Computer Science and Engineeing (R-2020)

James Lee and Brent Ware ,"Open Source Web Development with LAMP using Linux,
Apache, MySQL, Perland PHP", , Oorling Kindersley(lndia) Pvt. Ltd, 2008.
Eric Rosebrock, Eric Filson ,"Setting Up LA[,|P: Getting Linux, Apache, l\rySQL, and PHP
and working Togethei', Published by John Wiley and Sons, 2004. .

oad of studies Meeling on 23.10.2U0 Approvec! in Acacle il Meeting on 06.11.2020

Mapping ofCgurse Outcomes (COs) with Programme Outcomes (POs) Programme
Specifi c Outcomes {PSOsl

Cog
POs PSOs

1 3 4 5 6 E 9 t0 11 12 1 2
cot 3 3 1 1 3 3 1

co2 3 3 'l I 1

co3 3 3 3 1 1 3 1

c04 3 3 3 1 3 1 2

c05 3 3 3 3 1 1 3 'l

3 High 2 Medium 1

Fo]mative assessment

Bloom's
Level Assessment Component Marks Total ma.ks

Remember Classroom or Online Quiz 5
15Understand Class Presenlation/Power point presentation 5

Attendance

Summative Aasessment

Bloom's category
Continuous Assessment Tegts

Terminal
Examination(60)

IAE'I
(7.5)

IAE2
17.51

IAEJ
(10I

Remember 't0 10 10 20
Understand 10 't0 10 20

Ap0ly 30 30 30 60
Analy'ze 0 0 0 0
Evaluate 0 0 0 0
Create 0 0 0 0

[IAI{ .8OARD OF STUDIE$
CHAIR|I|AN . ACADE||4IC COUIICIL



M.E. Compuler Science and Engineenng 8-2020)

Coursg Objectivea

1. To introduce sofl computing concepts and techniques and bster their abililies in designing
appropriate technique for a given scenario

2. To implement soft computing based solutions for real-world problems
3. To give sludents knowledge of non-traditional lechnologies and fundamentals of adificial

neural networks, fuzzy sets, fu2zy logic, genetic algorithms
4. To provide student a hand-on experience on |\4ATLAB to implement various stategies

Cou]se Outcomes
ncom e cou

CO.No. Course Outcome
Bloom'9

Level

co1. dentify and describe soft computing techniques and their roles ir
ruilding intelligent machines Undersland

qppv fuzzy logic and reasoning to handle uncertainty and solv€
r'arious enqineerinq Droblems Apply

qpply genetic algorithms 1o combinalorial optimization pfoblems Applv

c04. by various soft computine:valuate and compare solutions
rpDroaches for a oiven problem Evaluale

\pply the knowledge of soft computing techniques in artificial neura
rctworks and fuzzy logic Apply

On successful letion of th students will be able lo

Approvecl in Academic

Courge Contents:

Unit I Introduction to Soft Computing and Neural Networks I
Evolution of Computing: Sofi Compuling Conslituents, From Conventional Al lo Computational
Intelligence Machine Learning Basics

Unit ll Fuzzy Logic 9
Fuzzy Sets, Operations on Fuzzy Sets, Fuzzy Relalions, Membership Functions: Fuzzy Rules and
Fuzzy Reasoning, Fuzzy Inference Systems, Fuzzy Expert Systems, Fuzzy Decision Making.

Unit lll Neural Networks 9
l\4achine Learning Using Neural Network, Adaptive Nelworks, Feed forward Networks, Supervised
Leaming Neural Networks, Radial Basis Funclion Networks : Reinforcement Leaming,
Unsupervised Leaming Neu.al Networks, Adaptive Resonance architectures, Advances in Neural
netwofts

Unit lV Genetiq Algo.ithms I
Inkoduction lo Genetic Algorithms (GA), Applications of GA in Machine Learning: Machine Learning
Approach lo Knowledge Acquisition.

Unit V Matlab/Python Llb l0
Introduction to Matlab/Python, Arrays and anay opeEtions, Funclions and Files, Study of neural
network toolbox and luzzy logic toolbox, Simple implementation of Artificial Neural Network and
Fuzzy Logic. Recent Trends: Recent Trands in deep learning, various classifiers, neural networks
and genelic algorithm. lmplemeniation of recently proposed sofl computing techniques.

Total: ,15 Periods

Reference Books:

on 23.10.2mO ling on 06.1 L2020

20PCSEtl SOFT COMPUTING
L T P
3 0 0

Nature of Course Professional Core
Ple rcqursrtes Fundamentals of Artiflcial Intelligence

cHltRitAlr.AclnFl,nc 
cnu,nrt



't.

3.

M-E Computer Science and Engineeing (R-2020)

Jyh:Shing Roger Jang, Chuen:Tsai Sun, EijiMizutani, Neuro:Fuzzy and Soft ComputingO,
PrenticerHall of India, 2003.
George J. Klir and Bo Yuan, Fuzzy Sets and Fuzzy Logic:Theory and Applications0,
Prentice Hall, 1995.
|\4ATLAB Toolkit Manual.

Mapping of Course Outcomes (COs) with Programme Outcomes (pos) programme
Specif ic Outcomes (PSOS)

Cos
POs PSOs

'l 4 6 7 8 I l0 11 12 1 2 3
col 3 3 2 3 3 1 2 1 2
co2 3 3 3 2 3 3 1 2 1 2
co3 3 3 3 2 3 3 1 2 'l 2

c04 3 3 3 2 3 1
2

1

c05 3 3 3 2 3 3 'l 3 1

3 High 2 Medium 'l

Formative assessment
Bloom's

Level Assesgment Component Marks Total ma*s
Remember Classroom or Online Quiz

15Understand Class Presentation/Power Ooint presenlation 5
Attendance 5

Summative Assesgment

Bloom's Category
Continuous Assessment Tests

Te]minal
Examination(60)

IAEl
(7.51

IAE2
{7.5)

IAE3
fi0)

Remember 10 '10 10 20
Understand 10 '10 '10 20

Applv 30 30 30 60
Anal\.ze 0 0 0 0
Evaluate 0 0 0 0
Create 0 0 0 0

Apprcvec! in Acade etkg on 06.1 1 .2020Passed in Board of studies Meeting on 23.10.2020

CHAIRMAN' ACADEMIC COUNCIL



INFORMATION RETRIEVAL TECHNIQUES
L T P
3 0 0 3

Nature ol coul9e Professional Core
Pre requigites Fundamentals of DBMS

M.E. Conputet Science and Engineeing (R-2020)

CouEe Objectives
1. To understand lhe basics of information retrieval with perlinence to modeling, query

operations and indexing
2. To get an understanding of machine learning lechniques for text classific€tion and cluslering.
3. To undersland the various applications of informatlon retrieval giving emphasis to multimedia

R, web search
4. To understiand lhe concepts of digital libraries

Courae Outcomes
On successful lne students will be able to

CO.No, Course Outcome
Bloom's

Levql

co1. Suild an Information Retrievalsystem using the available lools. Understand

co2. dentify and design the various components of an Informatior
letrieval svstem. Applv

co3.
\pply rnachine learning techniques lo text classificalion and clusterin!

hich is used for efficient lnformation Rekieval. Applv

c04. Jesign an efticient search engine and analyze the Web contenl
itructure Applv

fo use and analfze the concepts ofdigjtal libraries Analyze

ol

Course Contents:

Unit I lntroduction
l\,lotivationi Basic Conceots - Praclical lssues - Retrieval Process -Architecture - Boolean Retrieval
-Retrieval Evaluation - Open Source lR Systems-History oI Web Search - Web Characteristics-
The impact ofthe web on lR -lR Versus Web Search-Components ofa Search engine

Unit ll Modeling
Taxonomy and Characterization of lR Models - Boolean Model - Vector Model - Term Weighting -
Scoring and Ranking -Language Models - Set Theoretic Models - Probabilistic N4odels - Algebraic
Models - Structured Text Retrieval Models - Models for Browsing

Unit lll Indexing 9
Static and Dynamic Inverted Indices - Index Construc{ion and Index Compression. Searching -
Sequential Searching and Pattern Matching. Query Operalions -Query Languages - Ouery
Processing - Relevance Feedback and Query Expansion - Aulomatic Local and GlobalAnalysis -
l\4easuring Effectiveness and Efiicienry

Unit lV Classification and clustering
Text Classificalion and Naive Bayes - Vector Space Classification - Support vector machines and
Machine leaming on documenls. Flat Clustering - Hierarchical Clustering +vlatrix decompositions
and latent semantic indexing - Fusion and Meta learning

Unit v Searching the Web
Searching the Web -Structure of the Web -lR and web search - Static and Dynamic Ranking -
Web Crawling and Indexing - Link Analysis - XML Retrieval Multimedia lR: Models and Languages

- Indexing and Searching Parallel and Dislributed lR - Digital Libraries
.Total: 45 Periode

Passed in BoaKl of stuclies Meetkg on 23.10.2020 Apwved in Academ 6ting on 06.1 1 .2020
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M.E. Compuler Science and Engineeing (R-2m0)

Reference Books:

1. Christopher D. l\4anning, Prabhakar Raghavan, Hinrich Schute, -lntroduction lolnformation Relrievalll, Cambridge University Press, First South Asian Edition, 2008.
2. lmplementing and Evaluating Search Enginesll, The MIT Press, Cambridge, Massachusetts

London, England,2010
3. Ricardo Baeza - Yates, Berthier Ribeiro - Neto, -lvlodem Information Retrieval: The

concepts and Technology behind Searchll (ACM Press Books), Second Edition, 2011.
4. Stefan Buttcher, Charles L. A. Clarke, Gordon V. Cormack, 

-lnformation 
Retrieval

Mapping of Cour3e Outcomes (COs) with Programme Outcomes (POs) Programme
SDecifi c Outcomes (PSOs)

Cos
POs PSOs

1 2 4 5 E 9 l0 11 12 1 2 3
co1 3 3 3 3 3 1 2 1

co2 3 3 3 2 '| 2 3 1

co3 3 3 3 3 2 ,l
3 1

co4 3 3 3 1 1 3 'l 2

co5 3 3 2 'l 1
,| 2

3 High Medium ,l

Formative assessment

Bloom'5
Level Asaeasment Component Marks Total markg

t{ememoer uEssroom or onlrne Quz
15Understand Class Presentation/Power ooint Dresenlalion 5

Attendance 5

Summative Aasessment

Bloom's Category
Continuous Assessment Tests

Terminal
Examination(60)

IAE,I
t7.al

IAE2
l7_5)

IAE3
fi0t

KememDer 10 10 '10 20
understand 10 10 10 20

Applv 30 30 30 60
AnalYze 0 0 0 0
Evaluate 0 0 0 0
Creale 0 0 0 0

Passeal in Boatd of sfudies Meeting on 23.10.2020 Awroved in Aca eting on 06.1 1 .2U0
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20PCSE13 WIRELESS SENSOR NETWORKS
T P

0 0
Nature of course Ptolesstonal uore
Pre requisites Fundamentals of Computer Networks

M.E. Computor Science and Engineeing (R-2020)

Course Objectives
1. Architect sensor networks for various application setups
2. Devise appropriate data dissemination pfotocols and model links cost
3. Understanding the fundamental concepts of wireless sensor netlvorks and have a basic

knowledge ofthe various prolocols at various layers
4 Evaluate the performance of sensor networks and identry bottlenecks

Course Outcomes
On successfu ron ol the course students wrll be able to

CO.No. Couase Outcome
Bloom's

Level

co1. Jnderstand the fundamental conceDts of wireless Sensor Network!
lnd its architecture

Understand

co2. llustrate the oDerations of Network Simulator-3 Analyze

co3. \pply Discrete time Markov Chain and describe MAC Protocol design Applv

co4. :valuale lhe varies attacks and Static and Dvnamic Kev Distribution Evaluate

co5 Describe the MANET orotocols and Software applications Analyze

Course Contents:

Unit I lntroduction to Wireless Sensor Networks 9
Course Information, Introduction to Wireless Sensor Networks: l\4otivations, Applications,
Performance metrics, History and Design factors Network Architecture: Traditional layered stack,
Crossjayer designs, Sensor Network Architecture Hardware Platfoms: Ivlotes, Hardware
parameters

unit ll lntroduction to ns-3 9
Introduction to Network Simulator 3 (ns-3), Description of the ns-3 core module and simulation
examDte,

Unit lll Medium Access Control Protocol design l0
Fixed Access, Random Access, WSN protocolsr synchronized, duty-cycled - Introduction to l\4arkov
Chain: Discrete time Markov Chain definition, properties, classification and analysis - MAC Protocol
Analysis: Asynchronous duty-cycled. X-l\4AC Analysis(Markov Chain)

lJnit V Routing Protocols 9
Introduction, MANET protocols - Routing protocols for WSN: Resource-aware routing, Dala-centric,
Geographic Routing, Broadcast, Multicast - Opportunistic Routing Analysis: Analysis of opportunistic
routing (l\4arkov Chain) Advanced topics in wireless sensor networks. Advanced topics Recent
develooment in WSN standards. sofhvare aoplications.

.Total: 45 Pedods

Unit lV Seculity
Possible attacks, countermeasures, SPINS, Static and dynamic key distribution.

Reference Books:

Passed in Boarcl o[ stuclies Meeling on 23.10.2020 Apqoved in Acadedic 'eeting on 06.1 1 .2020
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M.E. Computer Science and Engineering (R-2020)

1. W Dargie and C. Poellabauer, 'Fundamentals of Wireless Sensor Networks -Theory and
Practice", Wiley 2010

2. Kazemsohraby, Daniel l\4inoli and Taiebznati, lvireless sensor networks -Technology,
Protocols, and Applications", Wiley Interscience 2007

3 Takahiro Hara,Vladimir l. Zadotozhny, and Erik Buchmann, 'Wireless Sensor Nelwork
Technologies for the Information Explosion Era', springer 2010

Arytovod in Academ eting on 06.11.2020

Mapping of Course Outcomes (COs) with Prcgramme Outcomes (pos) programme
Specifi c Outcomea {pSOs}

Cos
POs PSOs

1 3 4 5 8 I t0 11 12 1 3
col 3 3 3 3 3 2 1 3 1 2
co2 3 3 3 3 2 1 3 'l 2
c03 3 3 3 3 2 1 2 3 1

co4 3 3 3 3 'l 2
3 1

c05 3 3 3 3 3 2 1 3 1

3 High 2 Medium 1 Low

Formative assessment

Bloom's
Level Assessment Component Ma.ks Total markg

Remember ulassroom or unltne QUE
15Understand ulass t,resentaton/Hower pornt Dresentatton

Attendance 5

Summative Assessment

Bloom's Category
Continuous Assessment Tests

Terminal
Examination(60)

IAEI
(7.5)

IAE2
(7.5)

AE3
fi0)

Remember 't0 '10 10 20
Understand '10 10 10 20

Applv 30 30 30 60
Analvze 0 0 0 0
Evaluate 0 0 0 0
Creale 0 0 0 0

Passacl in Boatd of sfudies Meetino on 23.10.2020
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20PCSEr4 PARALLEL PROGRAMMING PARADIGMS
T P

3 0 0
Natu.e of Cou.se Professional Core

Pre requisites Fundamentals of Computer Architectu re

M.E- Computer Science and Engineoring (R-2A20)

CourEe Objectives

1. To familiarize the issues in parallel computing.
2. To describe distributed memory programming using MPl.
3. To understand shared memory paradigm with Pthreads and with OpenMP.
4. To leam the GPU based parallel programming using OpenCL.

Cou6e Outcomes

On successful letio of th students will be able lo@m n e cou

CO.No. Course Outcome Bloom's
Level

co1. dentify issues in parallel programming. Understand

co2. Jevelop distributed memory programs using MPI framework. Applv

co3. Jse Shared Memory Paradigm With Plhreads Applv

c04. )esign and develop shared memory parallel programs using Rhread!
ind usino ODenMP. Applv

c05. mplement Graphical Processing OpenGL programs Apply

Course Contents:

Unit I Foundations Of Parallel Programming 9
Motivation for parallel programming - Need-Concurrency in compuling - Basics of processes,
multitasking and threads - cache - cache mappings - caches and programs - virtual memory -
Instruction level parallelism - hardware multi-threading - Parallel Hardware-SIMD - MIMD -
hterconnection networks - cache coherence -lssues in shared memory model and dislributed
memory model -Parallel Software- Caveats- coordinating processev threads- hybrid model -
shared memory model and distributed memory model i/O - performance of parallel programs-
parallel program design.

Unit ll Distributed Memory Programming With MPI I
Basic MPI programming - MPI_lnit and MPl_Finalize - MPI communicalors - SPMD programr-
l\4Pl_Send and MPI_Recv - message matching - MPI- UO - parallel l/O - collective communication
- Tre+slructured communication -MPl_Reduce - MP|_Allreduce, broadcast, scatter, gather,
allgather - MPI derived types - dynamic process management -performance evalualion of MPI
programs- A Parallel Sorting Algorithm

Unit lll Shared Memory Paradigm With Pthreads I
Basics of threads, Pthreads - thread synchronizalion - critical sections - busy waiting - mutex -
semaphores - baniers and condition variables - read write locks with examples - Caches, cache
coherence and fulse sharing - Thread safety-Rhreads case study.

Unitlv Shared Memory Paradigm: Openmp I
8asi6 OpenMP - Trapezoidal Rule-scope of variables - reduction clause - parallel for directive -
loops in OpenMP - scheduiing loops -Producer Consumer problem - cache issues - threads safety
in OpenMP - Two- body solvers- Tree Search

UnitV
Passed in Boarc! of slualies Meeting on 23.10 2020 Approved in Academb C

I

. BOARD OFSTUDIES CHAIRMAI,I. AIADEMIC COUNCIT



M.E. Computer Science and Enginee ng (R-2020)

Graphical Processing Paradigms: Opencl And Introduction To Cuda: Introduction to OpenCL -
Example-Opencl Platforms- Devices-Contexts - OpenCL programming - Built-ln Functions-
Programs Object and Kernel Object - Memory Objects - Buffers and lmages - Event model -
Command-Queue - Event Object - case study. Introduction to CUDA programming

.Total: 45 Periodg

Reference Books:

1. M.J.Quinn, -Parallel programming in Cwith l\4PI and Openl\4Ptl, Tata t\4ccraw Hi ,2003.
2. A.l\4unshi, B. Gaster, T. G. Mattson, J. Fung, and D. Ginsburg, -OpenCL programming

guidell, Addison Wesley, 2011
3. Peter S Pacheco, -An introduction to parallel programmingll, Morgan Kaufmann, 2011.
4. Rob Farber, -CUDA appljcation design and developmentll, Morgan Haufmann, 201 L
5. W. Gropp, E. Lusk, and A. Skjellum, -Using MPI: Portable parallel programming with the

message passing interfacell, Second Edition, MIT Press, 1999

Passed in Boad of studies Meeling on 23.10.2020 on 06.1 I .2020

Mapping of Course Outcomes (COs) with Programme Outcomes (POs) Programme
Specific Outcomes (PSOS)

Cos
POs PSOs

1 2 4 7 I 10 11 12 1

co1 3 3 3 3 3 2 1 3 '| 2

3 3 3 3 3 2 1 3 1 2
c03 3 3 3 3 3 2 1 3 1 2

co4 3 3 3 3 1
2

3 1 2

co5 3 3 3 3 2 ,l 2 3 1 2

3 High 2 l\4edium 1

Formative assessment

Bloom's
Level Assessment Component Marks Total marks

Remember Classroom or Online Ouiz 5
15Understand Class Presentation/Power ooint oresentalion 5

Attendance

Summative Assessment

Bloom's Category
Continuous Assessment Tesls

Telminal Examination
(60)

IAE,I
(7.51

tAE2
(7.5)

IAE3
fi0)

Remember 't0 10 10 20
Understand 10 10 10 20

ADDIv 30 30 30 60
Anal\rze 0 0 0 0
Evaluate 0 0 0 0
Create 0 0 0 0

COMPILER OPTIMIZATION TECHNIOI!ES

.BOARD OF STUDIE$ CHAIR|l'AN. AOADEi4IC COUNCIT



M.E. Computer Science and Engineenng B-m20)

Coursg obiectivqs

'1. To be aware of different forms of intermediate langusges and analyzing programs

2. To understand optimizations techniques for simple program blocks.

3. To apply optimizations on procedures, @ntrol flow and parallelism'

4. To leam the inter procedural analysis and optimizations
5. To explore the knowledge about resource utilization.

Course outcomeg

students will be able toOn successful etion ot the course

CO.No.
Coulae Outcome

Bloom's
Level

co1.
dentify the different optimization techniques tor simple progran

)locks.
Undertand

co2. )esign performance enhancing optimization techniques. Apply

co3. iFpty proceOure Optimization And Scheduling Applv

c04.
terf orm-theoptimizationonprocedures. Applv

co5. nsure better utilizalion of resources Anahrze

I+,sseat in Boarcl of studies Meeting on 23.10.2Uo

9'41!I[AN.Bo$DgisiuH

Course Contents:

unit llntelmediate Representations And Analysis 9

n""iew oi C"mpire, sddure structure of an oitimizing compiler - In es - LIR'

l\41R, HIR - Control Flow Analysis - lterative Data Flow Analysis - nmefl -
rjfpLna"""" i"i"ti""t - Dependences in Loops and Testing-Basic DAGS -
Alias Analysis.

I
ations: constant-Expression Evalualion - Scalar

tions and Re-association - Value Numbering -

ropagation. Redundancy Elimination: Common -
e Motion - Pariial-Redundancy Elimination -

e Hoisting. Loop Optimizations: Induction Variable
imination.

Unit lll Procedure Optimization And Scheduling 9

i Fioi"ori" optimiz;tions: Tail-Call tion and Tail-Recursion Eliminatlon - Procedure

Integration - In-Line Expansion - Leaf-
Instruction Scheduling - Speculative
Pipelining - Trace Scheduling - Percolation Sche
Llnreachable-Code Elimination - Straightening
Inversion - Un-switching - Branch Optimization
l\4oves - Dead-code Elimination - Branch Predicli

Unit lv Inter Procedural Optimization I
Sy.lot t"Ut. - Runtime
C'ontrof fior Analysis - T - Interprocedural

conitant prop"girion ptimizations -

Interprocedurai R;gister All of Global References'

Appovec! in Aca Meeting on 06.1 1 2020
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M-E Conpuler Science and Engineenng (R-2020)

Unit V Register Allocation And Optimizing For Memory 9
Register Allocation: Register Allocation and Assignment - Local l\4elhods - Graph Coloring - Priority
Based Graph Coloring - Other Approaches to Register Allocation. Optimization for the lvemory
Hierarchy: lmpact of Data and Instruction Caches - Instruction-Cache Optimizalion - Scalar
Replacement of Array Elements - Data-Cache Optimization - Scalar vs. l\4emory-Oriented
Optimizations

.Total: 45 Periods

Refelence Books:
1 . Alfred V. Aho, Ravi Selhi, Jeffrey D. Ullman, "Compilers: Principles, Techniques, and Tools",

Addison Wesley, Second Edition, 2007.
2. Andrew W. Appel, Jens Palsberg, "Modern Compiler lmplementation in Java", Cambridge

University Press, Second Edition, 2002.
3. Keith Cooper, Linda Torczon, "Engineering a Compile/', l\,4organ Kaufmann, Second Edition,

2011. 5. Randy Allen and Ken Kennedy, -Optimizing Compilers for Modern Architectures: A
Dependence based Approachll, Morgan Kaufinan, 2001.

4. Robert Morgan ,llBuilding an Optimizing Compilerll, Digital Press, '1998

5. Steven lvluchnick, -Advanced Compiler Design and lmplementationll, Morgan Kaufman
Publishers, 1997.

Mapping of Course Outcomes (COs)with Programme Outcomes (POs) Plogramme
SDecific Outcomes (PSOs)

Cos
POs PSOs

2 4 5 6 7 E I 10 11 12 1 2
co't 3 3 3 3 3 2 I 1 2 3 1

co2 3 3 3 3 3 2 1 1 2 3 1 2

co3 3 3 3 3 3 2 1 1 2 3 1 2

c04 3 3 3 3 3 2 1 1
2

3 1 2

c05 3 3 3 3 3 1 1 2 3 1 2

3 High 2 l\4edium 1

Formative assessment

Bloom's
Level Assessment Component Marks

Total marks

Remember Classroom or Online Quiz 5
't5Understand Class Presentation/Power ooint Dresentation 5

Attendance 5

uummatNe Assessment

Bloom's Category

Continuous Assessment Tests
Terminal Examination

(60)
IAEl
(7.5)

IAE2
(7.5)

IAE3
fi0)

KememDer '10 10 10 20
Understand 10 10 '10 20

30 30 30 60
Anal\ze 0 0 0 0
Evaluate 0 0 0 0
Create 0 0 0 0

Passed in Board of studies Meeting on 23.10.2020 Apptoved in Acaclenic g on 0611-2020
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M.E. Computer Science and Enginee ng (R_2O2O)

SOFTWARE ARCHITECTURES AND DESIGN

for soffware architecture to b.idge the dynamic

r large scale syslems
eterogeneous systems,environment through

nted and model driven architectures and lhe

ious Case studies like semantic web services,

Coulse Outcomes

CO.No.

-, eLeve,trc wrr us dure to

Course Outcome
ndersland the need of soffware architecturu fo-rsGinuble dynan i(

Design architectures for djstributed heterogeneous systems

drivenl

l_"]9_.". y_grt ins knowtetge ro Gueiol .ppropnar"nrougn vaious case studies.

Bloom's
Lovel

co1.
Understand

Unde6tand

Apply
c04.

Understand

Apply

Passod ad of sludies Meetkg on 23.10.2020

On successful

Aptprove.! in Acactemic on O6.t 1 .2020
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M.E Computer Science and Engineeing (R-2020)

Unit V Aspect Oriented Architectules 9
AOP in UI\,IL,AOP tools, Architectural aspects and middleware Selection of Architectures,
Evaluation of Architecture Designs, Case Study: Online Computer Vendor, order processing,
manufacture &shipping -inventory, supply chain cloud service Management, semantic web seruices

.Total: ,15 Pedods

Reference Books:
'l. Essentials of software Architecture , lon Gorton, Second Edition, Springer-verlag, 2011
2. Software Architecture Design llluminated, Kai Qian Jones and Bartlett Publishers Canada,

2010
Mapping of Course Outcomes (COs) with P.ogramme Outcomes (POs) Programme

Specif ic Outcomes {PSOs}

Cos
POs PSOs

1 2 4 6 7 E t0 11 12 1 3
col 3 3 3 3 3 2 1 2 3 '| 2

c02 3 3 3 3 3 2 1 2 3 1

3 3 3 3 3 2 1 2 3 1 2

c04 3 3 3 3 2
1

2
3 1

c05 3 3 3 3 2 1 2 3 1 2

3 High 2 Medium 1

Formative assessment

Bloom's
Level Assessment Component Marks Total marks

Remember Classroom or Online Quiz 5
't5understand Class Presentation/Power Doint Dresentalion

Attendance

Summative Assessment

Bloom's Category
Continuous Assessment Tests

Terminal
Examination(60)

IAEI
(7.5)

IAE2
(7.51

IAE3
fi0)

Remember '10 '10 10 20
LJnderstand 10 10 10 20

Apply 30 30 30 60
AnaNze 0 0 0 0
Evaluate 0 0 0 0
Create 0 0 0 0

rd ol studies Meeling on 23.10.2020 Approved in Acadenb on 06.1 1 .2020
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M.E. Computet Science and Engineering (R-2O2Oj

ETHICAL HACKING

Course Obiectives
lntroduces the concepts of Ethical Hacking and gives the students the opportunity to team aboutotrer-enl loots and techntques in Ethjcat hacking and security ani iiil".ii"llvii.irv some of the

On successful

Aryrovecl in Acacto eting on 06.11.2020

Cou|se Outcomes

of lhe coursc et".tAhr. -,ifl h^

CO.No. Course Outcome

nderstand the basic ethics of Elhic€lHackino

Understand the EthicalTesting and thejr Toors

ldentify and analyse Vulnerabilities and advance Reverse Enginee

Jnderstand the Clien!Side browser and their Vulnerabilitv

halyse the knowledge of Malware

Bloom'g
Level

co1.
Understand

co2.
Understand

co3.
Analyze

c04.
Understand

co5
Analyze

Course Contents:

Unit I

"Jff":'""T1fi"'J"i;;""fi"":Er Ethics or Ethical Hackins, Ethicar Hacking and rhe

Unit ll
Penetration Testing and roors: using Metasproit, usrng BackrrackLivecD Linux Distribution 

9

Unit lll

X:ff::?llfi"sfif is: Passive Analvsis' Advanced static Anarvsis with rDe pro, AdvanJ

Unit IV
client-side Browser Exptoits: ar"'.n,_lg^11,1g9*", 

lrcess Controt Modet for Locat Etevatiolr'flvflege, Intelligent Fuzzing with Suliey, l_rom vuherabitity to Exoloil.

Unit V
Malware Anatysis: Co ectinq Matware 

ijd_[l13l.frytV"i", -Hacking Matware Case Stuay: Cas3sruoy ot vutnerability of cloud platforms ano moo e ptattorms & devices.

Reference Booksi 
Total: 45 Periods

, 
;:ll"Jli? 

of Diskibuled Oarabase Systems, Second Edirion, M. Tamer ozsu parrick
2. Distributed Databases principles

Mccraw Hill. and systems, Stefano Ceri, ciuseppe petagatti, Tata

Paisod in Board of stualies Moeting on 23.10.2020

9
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M.E. Computer Science and Engineeing (R-2020)

Mapping of Course Outcomes (COs) with Ptogtamme Outcomes (POs) Plogramme
Specific Outcomes (PSO9)

Co9
POs PSOs

I 2 3 4 6 I t0 11 12 2 3
col 3 3 3 1 1

co2 3 3 3 3 'l 3 1

co3 3 3 3 3 'l 3 1 2

c04 3 3 3 3 1
2 3 1

co5 3 3 3 3 'l 2 3 'l

3 High 2 Medium 1 Low

Formative assessment

Bloom's
Level Assessment Component Marks Total marks

Remember Classroom or Online Quiz
15Understand Class Presentation/Power ooinl Dresentation

Attendance c

uummal|ve Assessment

Bloom's Category
con$nuous Assessment I eaui

Telminal Examination

(60t
IAEl
(7.5)

IAE2
(7.5)

IAE3
(r0)

Remember 't0 10 10 20
Understand 't0 10 't0 20

30 30 30 60
Analyze 0 0 0 0
Evaluate 0 0 0 0
Create 0 0 0 0

Passed in Boa.d of sfudies Meeting on 23-10 2020 Awroved in Academ eling on 06 1 I 2020
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M-E. Computer Science and Engjnoeing (+2020)

NETWORK SECURITY

Course Objectives

Course Outcomea

Course Contents:

Unit I

Unit ll

Unit lll

tve event,
gutdelines
ding to an

Approved in Acadon ng on 06.11.2020
Passec! in Boarct of studies Meeting on 23.10.2020

CHAIR||,lAN. ACADEltllIC C0UI,ICIL

students will be able to

Course Outcome

derstand basics of security

lfze the various threats and vulnerabilities of svstem

on various security plannings

ry vanous securily policies and procedures

crjbe lhe use of Operations Security(OpsEC)

itiAtR



M.E Computer Science and Engineeing (R-2U0)

Unit lV 9
Policies and procedures: Physical Security l\reasures: alarms, building construction, cabling,
communications cenke, environmental controls (humidity and air conditioning), Iiltered power,
physical access conlrol systems (key cards, locks and alarms) Personnel Security Praclices and
Procedures: access authorization/verification (need_to_know), conkactors, employee clearanc€s,
position sensilivity, security training and awareness, systems maintenance personnel,
Administrative Security Procedural Controls: attribution, copyright protection and licensing, Auditing
and Monitoring: conducting security reviews, effectiveness of security programs, investigation of
security breaches, privacy review of accountability controls, review ofaudit trails and logs

Unit V 9
Operations Security (OPSEC): OPSEC surveys/OPSEC planning INFOSECT computer security -
audit, cryptography_encryption (e.9., poinlto_point, network, link), cryptography_key management
(to include electronic key), cryptography_strength (e g , complexity, secrecy, characteristics of the
key) Case study oflhreat and vulnerability assessment

.Total: 45 Pedods

Reference Books:
1 Principles of Incident Response and Disaster Recovery, Whitman & Mattord, Course

Technology ISBNr 141883663X
2. Web Link) http/www.cnss.gov/Assets/pdf/nstissi_401 1 . pdf

Mapping of Course Outcomes (COs)with Programme Outcomes (POs) Programme
Specific Outcomes (PSOs)

Cos
POs PSOs

3 4 7 8 I 't0 '11 1' 1

co't 3 3 3 3 3 2 1 2 3 2

co2 3 3 3 3 3 '| 2 3 2

c03 3 3 3 3 3 2 1 2 3 2

co4 3 3 3 3 3 2 1 1 2 3 2
co5 3 3 3 3 3 2 1 2 3

3 High 2 Medium ,l

Formalive assessment

Bloom's
Level Assessment ComDonent Marks

Total marks

Remember Classroom or Online Quiz
15Understand Class Presentation/Power ooinl presentation 5

Attendance 5

Bloom's Category

Continuous Assessment Tests
Terminal Examination

t50l
IAEl
(7.5)

IAE2
(7.5)

IAE3
(10)

f(emember 10 10 10 20
Understand 10 10 10 20

Applv 30 30 30 60
Analyze 0 0 0 0
Evaluate 0 0 0 0
Create 0 0 0 0

Passed in Boatd o[ sludios Meeling on 23-10 2020 Awroved in Academ oling on 06 1 L2020
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M.E. Computer Science and Engineeting (R-2O20)

INTELLECTUAL PROPERTY RIGHTS

Course Objectives
'1. To learn the basics of research

researcn proposal. problem' effectjve technical writing and developing a
2. To study about Nature of Intellectuat property and patent Rights.

Course Outcomes
On successful com n ofthe course, students will

Coulse Outcome

e research problem fomulation Unde.stand

alyze research related information.

llow research ethics.

lize the Patenl information and databases

Course Conlents:
Unit I

unit ll

teralure studies approaches - Analysis plagiarism I
Howlo write Report _ paper _ Developing iesearch
enralton and Assessment by a review committee.

Unit lll 
9

ents _ Designs _Trade and Copyright.
research _ Innovation _ patenting _
ion on Intellectual property _ proced-ure

Unit lV

3:j:1,1g$; patent Rights: Scope of_palent. Rights._ Licensing and transfer of tecrrnotogy 1Farenr Inlormation and databases _ Geographical Indications.

Unit V

?:y-:1l!T:lt tT_ttR: New Devetopmenrs In tpRr Administrarion of patent System _ New 
9

3::"J"J,fr:::"fiJ_X; 
rPRof Biorosicar systems - computer softwai" _ iliiiili"r kno"ruosu

.Total: 45 Periods

Reference Books:
Passecl in Boarc! ot stucties Meeting on 23.1O-2O2O Approvod in Acade ehng on 06.1 1 -2mO

cHAtRMtN. AodDEt l0 cnrrruclr_
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M.E- Conputer Science and Engineonng (R-2020)

1. Wayne Goddard and Stuart Melville, "Research Methodology: An Introduction',Jutra and
Company Ltd, 2nd Edilion 2004.

2 Ranjit Kumar, 2nd Edition, 'Research Methodology: A Step by Step cuide for beginners',
2014.

3. Wayne Goddard and Stuart Melville, "Research l,4ethodology: An Introduction', 2004.
4. Stuarl l\4elville and Wayne Goddard, "Research methodology: an inlroduction for science &

engineering students", 1996.
5. Halbert, "Resisting Intellectual Property', Taylor & Francis Ltd, 2007.
6. Robert P. l/lerges, Peter S. Menell, Mark A. Lemley, 'lntellectual property in New

Technological Age", 2016.
7. T. Ramappa, "lntellectual Property Rights Under WTO", S. Chand, 2008
L Stuart Melville and Wayne Goddard, "Research methodology: anintroduction for science &

engineering students',Juta and Company Ltd,1996

dies Meeling on 23-10-2020 Approvecl in Acaclemic Coun on 06-1 1 -2020

Mapping of Course Outcome8 (COs) with P.ogramme Outcomes (POs) Programme
Soecific Outcomes (PSOsl

Cos
POs PSOs

1 4 6 8 l0 't'l 12 3
col 3 3 3 3 3 2 'l 2 3 '|

c02 3 3 3 3 2 1 2 1 2
co3 3 3 3 3 3 2 1 2 3 1 2
c04 3 3 3 3 2 1 2 3 1

c05 3 3 3 3 3 1 2 3 1 2

3 High 2 l\4edium 1

Formative assessment

Bloom's
Level Assessment Component Markg Total marks

Remember ulassroom or unltne QUE 5
15Understand class Presenlation/Power ooint oresenlation 5

Attendance

liUmmaltve Assessment

Bloom's Category
Continuous Assessment Tests

Terminal
Examination(60)

IAEl
(7.5)

IAEZ
{7.5)

IAE3
(10)

Remember 10 t0 10 20
Understand 10 't0 10 20

Applv 30 30 30 60
Anal\fze 0 0 0 0
Evaluate 0 0 0 0
Create 0 0 0 0

Et!Atf,itffiN .BOTRDOFSIUD'ES

cflAtRMAiJ. 
Ae{DFMc 

c0u/vc/t



M.E. Computer Science and Engineedng (&2020)

SOCIAL NETWORK ANALYSIS

Course Objectives
'1. To understand the components of the social network.z. ro modet and visualize the social nelwork.
3. To mine the users in lhe social networK.
4. To understand the evolution of the social network.5. To know the applications in feal lime svsrems.

Course Outcomes
On successful of the cou6e sludents will be able to

Cou|se Contents:

Unit I
Introduction: Introduction to Web - Limitations
Energence of lhe Social Web - Statjstical p
Development of Social Network Analvs6 _

Discussion networks - Blogs and onlinqcomm

Unit ll
Model
Graph
with M
aggregating social network data _ Ran
Reduce - Ontological representation of

Unit lll 
9

soning wilh nced
mmunity from ctingCommunities un tMining Atgorit ociil

Unit lV
Evolution: Evolution in Social Networks - Fram 9

Models and Algorilhms for Social Influence An
and Influence - Influence Maximization in Vi

n witho
n Soaii
Rehtional Models.

Passed in Boarct ol stucties Meeting on 23.10.2020

on the inlernals componenls oflhe social nerworK

odel and visualize the social network

ine the behaviour of the users in the social netwoft

the possible next outcome ofthe socialnerworK

social network in real tjme applications

. BOARD OF STUDIES
CHANMAil. ICADEMIC C()IilNl



M.E. Conputet Science and Engineeing (R-2020)

Unit V 9
Application: A Lea e Emotion Classific€tion of Tweets, A New
Linguistic Approach Social Network Environments, Explaining
Scientific and Techn I Network Analysis for Biomekic TemplaG
Protection

Refeaence Books:

Passecl in Boarc! oi studies Meeling on 23.10 2O2O Apptoved in Academic

1. Ajith Abraham, Aboul EIla Hassanien, Vdclav Sn65el, -Computational Socjal Network
Analysis: Trends, Tools and Research Advancesll, Springer, 2012

2. Borko Furht, -Handbook of Sociat Network Technologies and Applicationslt, Springer, 1st
edition, 2011

3. Charu C. Aggarwal, 
-SociajNetwork Data Analyticsll, Springer;2014

4. Giles, Mark Smith, John Yen, 
-Advances in Social Network Mining and Analysisll, Springer,

2010.
5. Guandong Xu , Yanchun Zhang and Lin Li, -Web Mining and Social Networking _

Techniques and applicationsll, Sprjnger, 1st edition, 20.12
6 Peter l\rika, 

-SocialNetworks andthe Semantic Web , Springer, 1st edition,2OO7.
7. Pzemyslaw Kazienko, Nitesh Chawla,llApplications of Social Media and Social Network

Analysisll, Springer,20'1 5

.Total: 45 Periods

ting on 06.11 2020

Mapping of course Outcom@
Specific Outcomes (pSOs)

Cos
POs PSOs

1 3 4 8 l0 't1 2 3
col 3 3 3 3 3 2 1 1 2 3 1

co2 3 3 3 3 3 2 1 '| 2 3 1

c03 3 3 3 3 2 1 1 2 3 1

co4 3 3 3 3 3 2 I 2 3 1 2
co5 3 3 3 3 3 2 1 I 2 3 1 2

3 High 2 l\4edium 1

Fofinative assessment
Bloom's

Level Assessment Component Marks Total marks

Remember Classroom or Online Quiz
15Understand Class Presenlalion/Power point presenEiion

Attendance 5

Summative Assesslent

Bloom's Category
Continuous Assessment Testa

Telminal Examination

a60t

IAEl
(7.s)

IAE2
(7.5)

IAE3
(10)

Remember 10 '10 10 20
Understand 10 10 10 20

30 30 30 60
Anal\rze 0 0 0 0
Evaluate 0 0 0 0
Create 0 0 0 0

gJ;IIRII|AiI. BOARD OF STUDIES CHAIRMAII. ACADE[r|IO C0UNCIT



M-E. Computer Science and Engineeing (R-2Q20)

Course Objectives

1. To understand the mathematical foundations needed for performance evaluation of
compuler syslems

2. To understand the melrics used for performance evaluation
3. To understand the analytical modeling ofcomputer syslems
4. To enable the students to develop new queuing analysis for

systems
5. To appreciate the use of smart scheduling and introduce

techniques for evaluating scheduling policies

Coulse Outcomes
on successfu ion of the course, sludenls will be able to

CO.No. Cou16e Outcome Bloom'9
Level

co1. dentify the need for performance evaluation and the metrics used for
t Understand

co2. )istinguish between open and closed queuing networks Anal\.ze
co3. \pply the operational laws to open and closed svstems Applv

c04.
Jse discrete-lime and continuous-time Markov chains to model real
ryorld svstems Apply

co5 fevelop analytical techniques for evalualing scheduling policies Applv

Course Contents:

Unit I Overview OfPerformance Evaluatiotr 9
Need for Performance Evaluation in Computer Systems - Overyiew of Pedormance Evaluation Methods ,
Intoduction to Queuing Probabilio, Review - Generating Random Variables for Simulation Sarnpte Paths,
Conv€rgence andAvemges - Liftle's Law and other Operational Laws - Modification for Closed Systems.

Unit ll Markov Chaitrs And Simple Queu€s 9
Discrete-Time Markov Chains - Ergodicity Theory - Real World Examples - Google, Aloha -
Transition to Conlinuous-Time Markov Chain - l\4/M/1.

both simple and complex

the students to analytical

Reversibiiity
and Closed

Unit lll Multi-Server And Multi-Queue Systems
Server Farms: l\4/M/k and M/M/Uk - Capacity Provisioning for Server Farms - Time
and Burke's Theorem - Networks of Oueues and Jackson Product Form - Classed
Networks of Queues.

Unit lV R€al-World Worklords 9
Case Study of Real-world Workloads - Phase-Type Distributions and Matrix-Alalytic Methods -
Networks with Time-Sharing Servers - M/G/1 Queue and the lnspection Paradox - Task
Assignment Policies for Server Farms.

Unit V Smart Sch.duling In The M/G/l 9
Performance Metrics - Scheduling Non-Prcemptive and Preemptive Non-Size-Based Policies -
Scheduling Non-Preemptive and Preemptive Size-Based Policies - Scheduling - SRPT and
Fairness.

.Total: 45 Periods

Passed in Boaftl of sludios Meetino on 23.10.2020 Awtoved in Academic Iing on 06.1 1 .2020

20PCSE31 PERFORMANCE ANALYSIS OF COMPUTER
SYSTEMS

T P c
0 0

Nature of Course Professional Core
Pre requisites Fundamentals of Computer Networks

OHAIR|IiIAN .BOARD OF STUDIES
CIIAIR|tl|AN. ACADEI]lIC COUNCIL



M.E. Computer Science and Engineering (R-2020)

Reference Books:

1. K. S. Trivedi, 
-Probability 

and Statislics wilh Reliability, Oueueing and Computer Science
Applicationsll, John Wiley and Sons, 2001.

2. Krishna Kant, -lntroduction to Computer System Performance Evaluationll, Mccraw-Hill,
1992.

3. Lieven Eeckhout, 
-Computer 

Architecture Performance Evaluation Methodsll, Morgan and
Claypool Publishers, 2010.

4. Mor Harchol - Balter, 
-Performance 

Modeling and Design ot Compuler Systems -
Queueing Theory in Aclionll, Cambridge University Press, 2013.

5. Paul J. Fortier and Howard E. Michel, -Computer Systems Performance Evaluation and
Predictionll. Elsevier. 2003.

6- Raj Jain, -The Art of Computer Systems Performance Analysis: Techniques for
Experimental Design, Measurement, Simulation and Modelingll, Wiley-lnteEcience, 1991.

Mapping of Course Outcomes (COs)with Programme
Specific Outcomes (PSOS

)utcomes (POs) Programme

Cos
POs PSOs

4 5 8 l0 11

col 3 3 3 3 3 2 ,l
1 1

co2 3 3 3 3 2 1 1 2 1 2

co3 3 3 3 2 'l 1 2 1

c04 3 3 3 3 3 2 1 2 3 1

co5 3 3 3 3 3 2 1 1 2 1

3 High Medium 1

Formative assessment

tJtoom s
Level Assessment Component Marks

Total marks

Remember Classroom or Online Quiz 5
15Understand Class Presenlation/Power ooinl oresenlation 5

Attendance 5

Summative Assessment

BIoom's Category

Continuous Assessment Tests
Terminal Examination

t60)
IAEI
t7.51

IAE2
(7-5)

IAE3
(10)

Remember 10 10 t0 20
Understand 10 10 t0 20

Applv 30 30 30 60
Analyze 0 0 0 0
Evaluate 0 0 0 0
Create 0 0 0 0

Passed in Board of studies Meeting on 23 10.2020 Approvecl in Acaclo eting on 06-11.2020

fltntnmn .BOARD OF STUDIES
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M.E. Computet Science and Engineeing (R-2m0)

LANGUAGE TECHNOLOGIES
T P

0 0
Nature of course Professional Core
Pre reouisites Fundamenlals of Programming Languages

Course Objectives

1. To learn the fundamenlals of natural language processing
z to aoorectale lne use oI uFLi ano HLI-U In NLF
3. To understand the role of semantics and pragmatics

Course Outcomes
Qn successful ollhe course, students will be able to

CO.No, Course Outcome
Bloom's

Level
co1. fo tag a given text with basic Language features Understand

co2. fo design an innovative application using NLP components Applv

co3.
fo implement a rule based system to tackle morphology/syntax of a
anouaoe

Apply

co4.
fo design a tag set to be used for statistical processing for real-time
rDolications Applv

co5.
[o compare and contrast use of different statistical approaches for
iifferent tvoes of NLP applications. Analyze

Course Contents:

Unit I lntroduction I
Words - Regular Expressions and Automata - Words and Transducers - N-grams - Part-of-Speech -
Tagging - Hidden Markov and Maximum Entropy l\4odels

Unit ll Spcech I
Speech - Phonetics - speech Synthesis - Automatic Speech Recognition - Speech Recognition: -
Advanced Topics - Computational Phonology.

Unit lll Syntax 9

Formal Grammars of English - Syntactic Parsing - Statistical Parsing - Features and Unific€tion -
Language and Complerity

Unit lV Semantics And Pragmatics 9
: The Representation of Meaning - Computational Semantics - Lexical Semantics - Computational
Lexical Semantics - Compulational Discourse.

Unit V Applications I
Information Extraction - Question Answering and Summarization - Dialogue and Conversational
Agents - Machine Translation

.Total: 45 Periods

Refelence Books:

1. Breck Baldwin, "Language Ptocessing with Java and LingPipe Cookbook", Atlantic
Publisher,2015.

2. Daniel Jurafsky, "Speech and Language Processing: An Introduction to Natural Language
Processing, Computational Linguistics and Speech", Pearson Publication,2014.

3. Nitin Indurkhya and Fred J. Damerau, "Handbook of Natural Language Processing", Second
Edition, Chapman and HalI/CRC Press, 2010

4. Richard l\,4 Reese, "Natural Language Processing with Java", O-Reilly Media, 2015
5. Steven Bird, Ewan Klein and Edward Loper, -"Natural Language Processing with Python",

First Edition, O_Reilly Media, 2009

Passed in Boarcl of stuclies Meeting

()r----=
on 2310.2020 Approved in Acaden ting on 06j1.2020
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M.E. Computer Science and Engineeting (R-2020)

Mapping of Coulse Outcomes (COs) with programme Outcomes (pos) progtamme
, Specific Outcomes (pSOs)

Cos
POs PSOs

4 7 E 9 l0 11 '12 2
col 3 3 3 3 2 'l 1 2 3 I 2
co2 3 3 3 3 2 1 2 3 1 2
c03 3 3 3 3 2 1 2 3 1

c04 3 3 3 3 3 2 1 1 2 3 1

c05 3 3 3 3 3 2 'l 3 2
3 High 2 l\4edium

Formative assessm€nt
Bloom's

Level Assessment Component Marks Total marks

Remember Classrcom or Online Quiz 5
'15Understand Class Presentation/Power poinl oresentatton 5

Attendance 5

Summalive Assessment

Bloom's Category
Continuous Assessment Tests

Terminal
Examination(60)

IAE,I
(7.5)

IAE2
(7.5)

IAE3
fi0)

Remember '10 10 10 20
Understand 10 10 10 20

30 30 30 60
Analyze 0 0 0 0
Evaluate 0 0 0 0
Create 0 0 0 0

Passec! in Board of studies Meeting on 23 1O.2O2O Apprcveal in Acade eting on 0611.2020

qtlAI .BOARD OF SIUDIES
CHAIRMAN. ACARFMIC Or.IUNCII



M.E. Computer Science and Engineeing (R-2Q20)

Course Objectives
'1 . To review image processing techniques for computer vision.
2. To understand shape and region analysis.
3. To understand Hough Transform and its applications to detect lines, circles, ellipses.
4. To undersliand threedimensional image analysis techniques.
5. To understand motion analysis.

Cou|se Outcomes
On successful comDletion of lhe sludents will be able ton cou

CO,No. Course Outcome Bloom's
Level

co1. mplement fundamental image processing techniques required for
)omDuter vision Apply

co2. mplement boundarylracking techniques and Perform shape analysis Aoply
co3. \pply Hough Transfom frcr line, circle, and ellipse delections Applv

c04. \pply 3D vision techniques ApDlv

c05. )evelop applications using computervision techniques. AoDlv

Course Contents:

Unit I Image Processing Foundatiotrs I
Review of image processing techniques - classical tiltering operations - threshotding techniques -
edge deteclion techniques - comer and inlerest poinl deteclion - mathematical morphology -
texure,.

Unit ll Shapes And R€gions 9
Binary shape analysis - connectedness - object labeling and counting - size filtering - distance
funclions - skeletons and lhinning - deformable shape analysis - boundary tracking procedures -
active contours - shape models and shape recognition - centroidal profiles - handling occlusion -
boundary length measures - boundary descriptors - chain codes - Fourier descriptors - region
descriptoF - moments.

Unit lll Hough Transform I
Line deteclion - Hough Transform (HT) for line detection - foot-ot-normal method - line localization
- Iine frtting - MNSAC for straight line delection - HT based circular object detection - accurate
center location - speed problem - ellipse detection - Case sludy: Human lris location - hole
deteclion - generalized Hough Transform (GHT) - spatial matched filtedng - GHT for ellipse
detection - object location - GHT for fealure collation.

Unit lV 3d Vision Atrd Motiotr 9
Methods for 3D vision - projection schemes - shape from shading - photometric stereo - shape
from texlure - shape from focus - active range finding - surface representations - point-based
represenlation - volumetric representations - 3D object recognition - 3D reconstruction -
introduction to motion - triangulation - bundle adjustment - translational alignment - paramelric
motion - splin+based motion - opticalflow - layered motion.

t nitv Applications 9
Applicationr Photo album - Face delection - Face recognition - Eigen faces - Active appearance
and 3D shape models of laces Application: Surveillance - foreground-background separalion -
particle filters - Chamfer matching, tracking, and occlusion - combining views from multiple
cameras - human gait analysis Application: In-vehicle vision system: localing roadw?y - road
markings - identirying road signs - locating pede€trians..

Pass oad of studies Meeung on 23.10.2020

20PCSE33 COMPUTER VISION L T P
0 0 3

Naturc ot Gourse Professional Core
Pre .equigites Fundamentals of Computer Graphics

Ot{A|R[f[ffi.-. BOARD OF ETUDIES CHAIR|[|AI{ .ACADEMIC



2.
3.

4.

5.
6.

M-E. Computer Scignce and Engineering (R-2020)

Reference Booka:

'1. D..L. Baggio-et al., -l\4astering OpenCV with practical Computer Vision projeqtslt, packt
Publishing, 2012.
E. R. Davies, 

-Computer & Machine Visionll, Fourth Edition, Academic press. 2012
Jan Erik Solem, -lrogramming Computer Vision with python: Tools and algorithms for
analyzing imagesll, O'Reilly Media, 2012.
Mark Nixon and Alberto S. Aquado, -Feature Extraction & lmage processing for Compurer
Visionll, Third Edition, Academic Press, 2012.
R Szeliski, 

-Computer Vision: Algorithms and Appticationslt, Springer 2011.
Simon J. 

-D. 
Prince, -Computer Vision: Models, Learning, and Inferencell, Cambridge

University Press, 2012.

Awroved in Acade eling on 06.11.2020Passed in Board of studies Meeting on 23.10.2020

Mapping ofCourse Outcomes (COs) with plogramme Outcomes (pos) programme
Specific Outcomes (pSOs)

Cos
POs PSOs

I 4 6 8 l0 ,11 12 I 2
cot 3 3 3 1 2 3
c02 3 3 3 3 3 2 1 2 3 2
co3 3 3 3 3 2 1 2 3
c04 3 3 3 1 3
cos 3 3 J 3 3 1 2 3 1 2

3 High 2 Medium 1

FoImaiive assessment
Bloom's

Level Assessrhent Component Marks Total markg

Remenber Classroom or Online Quiz
15Understand Class Presentation/Power Ooint Dresentation

Attendance

Summative Assessment

Bloom's Category
Continuous Agsessment Tegts

Terminal Examination
(601

IAEI
(7.s)

IAE2
(7.s)

IAE3
(10)

Remember 't0 10 10 20
Understand 10 10 10 20

ADDIv 30 30 30 60
Analyze 0 0 0 0
Evaluate 0 0 0 0
Create 0 0 0 0

6HAlRl,lAN .BOARD 0F STUD|ES
cHAtRMAit. ACAoFMtc couirctl



20PCSE34 SPEECH PROCESSING AND SYNTHESIS
L T P

3 0 0 3
Nalure ot ljourse Professional Core
Ple lequisites Fundamentals of Programming Languages

M.E. Comgrtet Science and Engineering (R-2Q20)

Course Obiectives
'L To understand the mathematical loundations needed for speech processing
2. To undersiand the basic concepts and algorithms of speech processing and synthesis
3, To familiarize the students with the various speech signal representation, coding and

recognilion techniques
4. To appreciate the use of speech processing in current technologies and to expose the

students to real- world applicalions of speech processing

Couree Outcomos
On successtul on ofthe cou6e. students wrll be able to

CO.No.
Course Outcome

Bloom'a
L€vel

co1. dentiry the various temporal, spectral and cepstral features required
br identifvinq speech units - Dhoneme, syllable and word

Understand

co2. )etermine and apply Mel-{requency cepstral coefficients for
)rocessinq all tvDes of siqnals Applv

co3. Justiry the use of formanl and concatenative approaches to speech
ivnlhesis

Analyze

c04. \pply the apl approach ofspeech synthesis depending on the
anquaqe to be processed Applv

)evelop the various encoding techniques for represenling speech. Applv

Total: 45 Periods

CouEe Contents:

Unit I Fundamentals of Speech Pmcessing 9
Introduction - Spoken Language Structure - Phonetics and Phonology - Syllables and Words -
Syntax and Semantics - Probability, Statistics and Informalion Theory - Probability Theory -
Estimation Theory - Significance Testing - Information Theory.

Unit ll Speech Sigtral Repr€sentrtions end codi|rg I
Overview of Digital Signal Processing - Speech Signal Representations - shori time Fourier
Analysis - Acoustic Model of Speech Production - Linear Predictive Coding - Cepslral Processing

- Formant Frequencies - The Role of Pitch - Speech Coding - LPC Coder.

Unit lll Speech Recognilion 9
Hidden Markov Models - Definition - continuous and Discontinuous HMI\rs - Practical lssues -
Limitations. Acoustic Modeling - Variability in the Speech Signal - Exlracting Features - Phonetic
Modeling - Adaptive Techniques - Confidence l\4easures -Other Techniques.

Unit lV Text Atralysis I
Lexicon - Document Structure Detection - Text Normalization - Linguislic Analysis - Homograph
Disambiguation - Morphological Analysis - LetteFto-sound Conversion - Ptosody - Generation
schematic - Speaking SVle - Symbolic Prosody - Duration Assignment - Pitch Generation

Unit V Sp€ech Synthesis I
Attributes - Formant Speech Synthesis - Concatenative Speech Synthesis - Prosodic Modification
of Speech - Source-filter lvlodels for Prosody Modification - Evaluation of TTS Systems.

Passec! In Boaral of sludies Meeting on 23 10.2020 Approved in Acaden eting on 06.1 I .2020
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M-E. Conputer Science and Engineeing (R-2020)

Reference Books:

1. Joseph Mariani, 
-Language and Speech Processingll, VMley, 2009.

2. Lawrence Rabiner and Biing-Hwang Juang, 
-Fundamentals of Speech Recognitionlt,

Prentice HallSignal Processing Series, 1993.
3. Sadaoki Furui, -Digital Speech Processing: Synthesis, and Recognition, Second Edition,

(Signal Processing and Communications)ll, Marcel Dekker, 2OOO.
4. Thomas F.Quatieri, -Discrete-Time Speech Signal processingll, pearson Education,2002.
5. Xuedong Huang, Alex Acero, Hsiao-Wuen Hon, -Spoken Language processing - A guide

to Theory, Algorithm and System Developmenflt, prentice Ha pTR, 2OO.t.

Approvecl in Acadenb on 06.11.2020Passecl in Board of studies Meeting on 23.10.2020

Mapping of Course Outcomes (COs) with Proglamme Outcomes (pos) programme
Specilic Outcomes (PSOs)

Cos
POs PSOs

1 4 5 6 7 6 9 10 11 12 2 3
col 3 3 3 3 3 2 I 2 3 2
co2 3 3 3 3 3 2 1 3
co3 3 3 3 3 3 1 3 t
c04 3 3 3 3 3 2 1 1 2 3 2
co5 3 3 3 3 3 2 '| 3

3 High 2 Medium 1

Formative assessment

Bloom's
Level Assessment Component Marks Totalmarks

Remember Classroom or Online Quiz
15Understand Class Presentation/Power point Dresentation 5

Attendance

Summative Asaessment

Bloom's Category
Continuoua Assessment Testa

Terminal
Examination(60)

IAEI
(7.5)

IAEz
(7.5)

IAE3
fl0)

Remember 10 10 10 20
Understand 10 10 10 20

Apply 30 30 30 60
Analyze 0 0 0 0
Evaluate 0 0 0 0
Create 0 0 0 0

'r'ir SluDlEs
cl,AtRit{Ait. 

AeADEMtc c0utrctt



M.E. Computer Science and Engineering (R-2Q20)

20PCSE35 SOFTWARE QUALITY ASSURANCE AND TESTING
T P c
0 0 3

Nature of Course Professional Core
Pre requisites Fundamentals of Software Tesling

Course Objectives

1. To understand the basics of testing, test planning &design and test team organization
2. To study the various types of test in the Iife cycle of the software producl.
3. To build design concepts for system lesting and execution
4. To learn lhe software quality assurance ,metrics, defect prevenlion techniques
5. To learn the techniques for quality assurance and applying for applications

course Outcgmes
On successful ion of the students wlll be able to

CO.No,
Couase Outcome

Bloom's
Level

co1. 'erform funclional and nonfunctional tests in the life cycle oflhe
ioftware Droducl. .

Applv

co2. Jnderstand system testing and test execulion process Understand

co3. Jse different svstem techniques Apply

co4. dentiry defect prevention techniques and soffware quality assurance
nekics. Applv

cos. \pply techniques of quality assurance for typical applications. ADDIv

Course Contents:

Unit I Softwere Testing - Concepts, Issuer, And Techniques 9

Quality Revolution, Verification and Validation, Failure, Error, Fault, and Defect, Objeclives of
Testing, Testing Activities, Test Case Selection White-Box and Black ,test Planning and design,
Test iools and Automalion, Power of Test. Test Team Organization and lllanagement-Test
Groups, Software Quality Assurance Group ,System Test Team Hierarchy, Team Building.

Unit ll System Testitrg 9
System Testing - System Integration Techniqueslncremental, Top Down Bottom Up Sandwich and
Big Bang, Sottware and Hardware Integration, Hardware Design Verification Tests, Hardware and
Soft\dare Compatibility Matrix Test Plan tor System Integration. Builtin Testing. functional testing -
Testing a Funclion in Context. Boundary Value Analysis, Decision Tables acceptance testing -
Selection of Acceptance Criteria, Acceptance Test Plan, Test Execution Test. softdare reliability -
Fault and Failure, Factors Influencing Software, Reliabilily Models

Unit lll System Test Categodes I
System test categories Taxonomy of System Tesls, Interface Tesls Functionality Tests. GUI Tests,
Security Tests Fealure Tests, Robustness Tests, Boundary Value Tests Power Cycling Tests
Interoperability Tesls, Scalability Tests, Stress Tests, Load and Stability Tests, Reliability Tests'
Regression Tests, Regulatory Tests Test Generation from FSM models' State-Oriented Model.
Finite-State Machine Transition Tour l\4ethod, Testing with State Verificalion. Test Architectures-
Local, distributed, Coordinated, Remote. system test design- Test Design Factors Requirement
ldentific€tion, modeling a Test Design Process Test Design Preparedness, Metrics, Tesl Case
Design Effeqtiveness. system test execution- Modeling Defects, Metrics Ior Monitoring Test
Execution .Defect Reports, Defect Causal Analysis, Beta tesling, measuring Test E fecllveness. .

Unit lV Software Ouality 9
Sofr\flare quality - People's Quality Expectations, Frameworks and 1SG9126, Mccall's Quality
Faclors and Criteria - Relationship. Quality Metrics. Quality Characteristics ISO 9000:2000
Soft,vare Quality Standard. Maturity models- Test Process lmprovement, Testing Maturity Model.

Ap oved in Acadenic gon06.11.2@0Passed in Boad of studies Meetkg on 23.10.2020
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M E Computer Science and Engineeing (R-2020)

Unit V Software Quality Assurance 9
Quality Assurance - Root Cause Analysis, modeling, technologies, standards and methodologies for
defect prevention. Fault Tolerance and Failure containment - safety Assurance and Damage
Control, Hazard analysis using fault{rees and evenl-trees. Comparing Quality Assurance
Techniques and Activities. QA Monitoring and Measuremenl, Risk ldentification for Quantifiable
Quality lmprovement Case Studyr FSM-Based Testing of WeFBased Applications.

Total: 45 Pedods

Reference Books:
'1 . Software Testing And Quality Assurance-Theory and Practice, Kshirasagar Nak Priyadarshi

Tripathy, John Wiley & Sons 1nc,2008
Software Quality Engineering: Testing, Quality Assurance, and Quantifiable lmprovemenl,
JeffTian, John Wiley & Sons, Inc , Hoboken, New Jersey. 2005.
Software Quality Assurance - From Theory to lmplementation, Daniel Galin, Pearson
Education Ltd UK, 2004
Software Quality Assurance, Milind Limaye, Tl\4H ,New Delhi, 2011

Passec! in Board of studies Meeting on 23 10.2020 Apryved in Academic eting on 06.11.2020

9b-v--,=.--

2.

3.

Mapping of Cou.se Outcomes (COs) with Programme Outcomes (POs) Programme
specific Outcomes (PSOs)

Cos
POs PSOs

1 2 4 E t0 11 1 2

co't 3 3 3 3 3 2 1 1 2 3 2

c02 3 3 3 3 3 2 1 I 2 3

c03 3 3 3 3 3 2 1 1 2 3

co4 3 3 3 3 3 2 1 2 3 2

c05 3 3 3 3 3 2 1 1 2 3

3 High 2 l\4edium

Formative asseasment

Bloom's
Level Assessment Component Marks

Total marks

Remember Classroom or Online Quiz 5
15Understand CIass Presentation/Power point presentation 5

Attendance

Summative Assessment

Bloom's Category
Continuous Assessment Tests

Terminal
Examination(60)

IAE'I
(7.5)

IAE2
(7.5)

IAE3
fi01

Remember '10 '10 '10 20
Understand '10 10 10 20

Applv 30 30 30 60
Analyze 0 0 o 0
Evaluate 0 0 0 0
Create 0 0 0 0
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