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It is hereby notified for the information of all concerned that the Vice-Chancellor, in

anticipation ofthe approval of the Competent Bodies, has been pleased to authodze the adoption of

the revised Syllabi and Courses of Studies of Master of Technology (M.Tech.) in Computer

Science and Engineering for Semester I to fV under Credit Based System (as given in the

Amexwe) for the Examinations to be held in the years indicated against each Semester as under:-
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December 2023, 2024, 2025

.lJ,ay 2024,2025,2026

December 2024, 2025, 2026

Mt.t, 2025,2026,2021

Computer Science & Semester-I

Engineering
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UNIVERSITY OF JAMMU, JAMMU
Course Scheme

M. Tech 1n Semester Computer Science & Engineering
For Examinations to be held in the December 2023,2024,2025

M. Tech CSE - Semester 1*

AT\NEXURE-I

contract Hours/Week: 23

S. No
Subiect

Code
Subject

Teaching
Hourc/ Week

Credits
Marks

ChangeL T P lnternal External

1 MHUMlOl Research Methodology 3 7 + 25 75 L5o/o

2 MCSElOl Advanced Data Structures and
Algorirhms 3 1 4 )< 75 20o/o

3 MCSElO2 Advanced Computer Networks 3 1 4 25 1< 200/o

4 MCSElO3 Distributed Systems 3 1 + 25 75 20o/o

5 MOOC300 NPTEL/SWAYAM/MOOC J J 100 7000/o

6 MCSE111
Advanced Data Structures and

A.lgorithms Lab 2 1 50 40o/o

MCSE112 Advanced Computer Networks Lab 2 I 50 20o/o

Total Credits and Marks zl 300 300
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ANNEXI'RE.II

UNIVERSIW OF JAMMU, JAMMU
Course Scheme

M. Tech 2'dSemester Computer Science & Engineering
For Examinations to be held in the May2024,2O2S,2026

M. Tech CSE - Semester ll Contract Hours/Week 2g

S.No

Subject
Code Subject

Advance Machine Leaming

Teaching
Hours/
Wcek Credits

Marla vo
Change

L IT P Inaertral ExterErl

1. MCSE2OI
3

I
4 25 75 t00%

2.
MCSE2O2 Object Oriented Modellins &

Design
3 I 4 25 75 l00o/o

J.
MCSE2O3 Inlormation and Storape

Management

-r*-."
Cloud Computing

3 I 4
25 75 100%

MCSE2Al

3

I

4
25 75

300/0

1000/o

MECE2OI IOT and its Industrial Applications

5. MCSE2B I

Drecuve tI

Softwale Quality Assurance ard
Testins 3

I

4 25 75

20%

MCSE2B2 Mobile Computing
100%

6. MCSE2I I Advance Machine Leaming lab 2 I 50 100%

7.
MCSE2AA

Elective A Lab
Cloud Computing Lab

2 I 50 200/0

MECE2I I IOT and its Industrial Applications
Lab 100%

8.
MCSE2I2 Seminar 4 2 r00 0%-

Total Cr€dits and Marks 24 325 3fs
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AI\INEXTIRDNI

UNIVERSITY OF JAMMU, JAMMU
Course Scheme

M. Tech 3td S"merter Computer Science & Engineering

For Examinations to be held in the December 2024,2025,2026

M. Tech CSE _ Semester lll
Contract Hours: ZG

S.No
subiect

Code
Subject

Teaching
Hours/ Week

Credits

Marks %

Change

L T P
lnternal External

1
MCSE3Cl

Elective C

Blg Data Analytics

3 1 4
25 75 too%

MCSE3C2 Digital lmage Processing
30%

2 MCSE3DI

Elective D
Cyber Security and Digital
Forensics 3 1 4 25 75 40%

MCSE3D2 Data Science
LOo%

3

MCSE3CA
Elective C Lab
Big Data Analytics Lab

2 1 50 LO0%

MCSE3CB
Digital lmage Processing
Lab 700%

4
MCSE3DA

Elective D tab
Cyber Security and Digital
Forensics Lab 2 1 50 40%

MCSE3DB Data Science Lab 700%
5 MCSE311 Dissertation - | L4 7 150 0o/o

Total Credits and Marks L7 300 150

,,ry \@ vM \--q- r-i.- e-\,
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AI\NEXI,]RX.W

UNIVERSIW OF JAMMU, JAMMU
Course Scheme

M. Tech 4s Semester Computer Science & Engineering

For Examinations to be held in the May 2025, 2026'2027

M. Tech CSE - Semester lV
Contract Hours/Week: 35

S.No
Subject

Code
Subiect

Teaching
Hourc/ Weel rra.dir

Marks Percentage

change

t T P
lnternal

1 MCSE411

Dissertation-ll
(Students have to submit the
final project report at the end

of the semester which will be

evaluated followed by a

seminar, presentation and viva
-voce examination.)

36 18 300 150 0%

Total Credits 18 450
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For Examinations to be held in the December 2023,2024,2025

Ctass: It{. Tech l'r Semester
Branch: CSE
Course Title: Research Methodologr
Course No.: MHUM101
Durotion Exam: 3 HRS

L T P c Theory
(Extemall

lntemal

3 1 4 75 25

Coursc Overview: Research Methodolosr is a hands-on course designed to impart cducdion in the foundational methods and
techniques of academic research in socisl sciences and busitress Eanagement contexl Research scholars would examine and be
practically exposed to the main components ofa research fiamework i.e. problem definitiorl resecrch design, data collection ethical
issues in research, r€port writing and presentation. Ooce e4uipped with this knowledge, participants would be well- placed to
conduct disciplined research under supervision in an area oftheir cboosing. In addition to their application in an academic setting
many ofthe methodologies discussed in this course would be similar to those deployed in professional research environments.

Course OutcoEes; By the end ofthe couIse students shall be able to:

col To develop undestanding of the basic tsamework of research process by exploring various research
designs and techniques.

co2 To identify various data collection, proc€ssing and analysis methods.

co3 To develop an understanding ofthe ethical dimensions ofconducting applied research.

co4 To develop and practice the skills necessary to conduct, review and publish research.

I)etsil€d Svlhbus

Unit 1: Resesrch Methodology: lntroduction, Objectives of Research, Signifcance of Research, Research Methods versus
Methodologr, Types of Research - Exploratory Researctq Descriptive Research, Casual Researcfu Research process, Defining a
Research Problem, Techniques involved in defining a Problem. (llbn)

UNIT 2: Rese{rch Desigr: Need for Research Design, Features of Good Design, Different Research Designs,, Sampling Design,
StePs in SamPlhg Design, Types ofSampling Design, Sarnple size determination, QuestionnaLe Design and Testing M"iurerini
and ScaliDg, Scaling Techniques. (I2hn)

UNIT 3: Methods ofData Collectiou and presentatiotr: Methods of Data Collectioo, Collection ofPrimary and Sccondary Dat4
Selection ofappropriate method, Data Proc€ssing Operations, Diagrammatic and gragrhical representation ofdata with Pie chart, Bar
diagram, Line chart, Histogram, Frcquency Polygon, Ogive curves and Spreadsheets. (l4hn)

Utrit 4: Statisaictl tools: : Measure of central tendencies - Arithmetic Mean (For individual observation, Discrete series &
continuous series) Median, Mode, Quartiles, D€ciles and Perc€ntiles; Measure of DispeBion- Range, Quartile Deviation, Stardard
Deviation, Variance and Coeffi cient of Variarc€. (12hn)

UNIT 5: Tcchniques of Hypottca€s: Hypotlrcses rneaning and basics conceps, Flow diagra4 Porrrr of trypothesis l€st, Typ€s of
hypothesis, Limitatioss oft61s ofhypothesis, Chi-squarc Tesi, Conelation and Regrcssio4 Convasion ofChi to Phi, Caution in using Chi-
squarct€st (11hN)

Note: The Questior paper will compris€ of 7 questions of l5 marks each uniformly distributed over the eEtirc syllabusbased
on teschitrg hours" Thc crDdidatcs shsll hsyc to sttempt rtry 5 qucstiors.

Suggested Books:
1. C.R. Kothad, Wiley Eastem ,Res€arch Methodolory,
2. Willkinson K.P, L Bhandarkar formulation ofHypothesis, Himalaya Publication, Bombay.
3. John W Best and V. Kahn ,Research in Education , PHI Publication
4. A. Lemley , tntellectual Property in New Technologicrl Age , 2016.
5. Booth,Colomb andWilliams,The Craft ofResearch,University ofChicago Press,Chicago & London,Second odition, 2003-
6. John W. Creswell. Research Design, Sage Publications, New Delhi, Third Edition, 2009.

,,v \\* v &- \.^1-."€-\,
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For Examinations to be held in the December 2023,2024,2025

Class: M. Tech 1" Semester
Branch: CSE
Course Title: Advanced Data Structures and Algorithm
Course No.: MCSE1Of
Duration Eram: 3 HRS

L T P c
Theory

(Externall lnternal

3 1 4 75 25

Course Oyerview: This cours€ aims to provide the advanced nrtiods ofdesigtritrg a analyzing slgorithns and lbility to clbosc spFoprirte

algorithms sDd use it for a specific problern. tt familiarize students with design paradigms aod advanced data stsucturcs used to solve advsnc€d

algorithmic probleos and to tmdcrstand differEnt classes ofproblems con.eming th€ir comPuhlion difEculties-

Course Outcomes: By the end ofrhe course student shrll be ablc to:

Detailed SYllabus

UNIT I : Complexity Analysis: Growth Rate of Functions, Asymptotic Notation, Asymptotic Analysis, Analyzing Algorithm

Control Structur;s, Standard Notations and Common Funations; Recurrences: The Substitution Method,Iteration method, Master

method; Amortized Analysis: Aggegate, Accounting and Potential Method (5 hrs )

UNIT 2: Advrtrced Trces :AVL Trees: Balanc€ Factor, Insertion in AVL Trees;; Splay Trees ; Red-Black trees; Properties of Red'

Black Trees, Rotations, Insertion, Deletion; B-Trees: Basic opera.tions on B-Trees, Inserting and Deleti[g a key tom a B-Tree.
(12 hrs)

UNIT 3: Bitromial ,nd Fibonacci Heaps: Binomial Heaps:Representation Properties and its oPerations ; Fibonacci Heaps ;

Structure, potential function, Merge-heap operations: Insert, Union, decreasing a key and deleting a node, Finding and Deleting the

minimum ,Bounding the maximum degree. (07 hrs)

UNIT 4 : Graphs aod related Algorithms: Depth and Breadth first TraveBals, Topological Sort, Minimum SPanning Trees:

Krusial,Prim; Single Source Shortest Paths:Dijktra's algorithm, Betlman Ford algorithm, Single source Shortest paths in Directe.d

Acyclic Graphs ; All-Pairs Shortest Paths:shortest Paths:Matrix Multiplication, Floyd-Warshatl's Algorithm. (f2 hrs )

UNIT 5: Atgorithm Desigo Techniques:Dynamic Programming:Principle of OPtimality, Elements of Dynamic Programming,

Matix-Chain Multiplication ,t ngest Common Subsequence; Greedy Algorithms: Characteristics and features of problerns solved by

Greedy Algorithms, Basic Stucture ofcreedy Stratery, An Activity Selection Problem, Hufftnan Codes. (f0 hrs)

UNIT 6 : NP CompleteDess, Approximatiotr end Randomized Algorithms: P, NP and NP-Complete and NP Hard complexity

classes, NP-Completeness and Reducibility; Approximation a.lgorithm: Introduction, Performance ratio, Approximation algorithms for

Vertex covcr and Travelting Salesman problem; Randomized Algorithm: Las vegas and Monte Carlo algorithms, Rardomized Quick
Sort, Randomized Minimum cut a.lgorithm (10 hrs)

Notd Th. Qu.stion prper will comprisc of ? quc.rtioos of 15 d.rks ..ch uniformly distributcd oycr ahc ctrtir. .yll.but bs!.d or tcrchiDg

hours.The crndidat.,s shsll hevc to tttempt rny squcstions.

Sugg.sted Book:
l. ThcrnasH.Cormen CharlesE.lriserson3onaldl.Rivest Cliffordstein,tntroduclion to Algoritbmr MIT Prcss, 2022

2. Peter Brass , Advanc€d Dara Structures , Cambridge University Press

3. Ellis HorowiE and SartajSahni,Fundarnentals ofComputerAlgorithtns-(s€condedition),UniversitiesPrcss

4. RobertSedgewickandKevinWayne,Algorithms,FourthEditio&Pea$onEducation.
5. S.Sridhar,DesignandAnalysisofAlgorithrns,FilstEditiorl!OxfordUniveEityPress 20l4
6, AlfiedV.Aho.JohnE.Hopcrofl,JeffreyD.UllmaJL-DalaStructuresardAlgorithrns,PearsonEducation, Reprint2006.

7. Udit Agarual, Algorithms Design and Analysis, Educational & Technical Publishers

\+--, 
^ r -=, ..-!'ra<:'-

cor To gain knowledge about th€ Algorithm Design techniqueq Advanced Data Structu Es and Eathematical tools to analyze slgoritluDs for

effe{tive problem solving in computirg.

c02 Apply various a.lgorithmic design paEdigms and employ advancei Dala Stsuctures to nrodel a variety ofreel-v,orld pmblems.

co3 To analyze the crmplexity and performance ofdifferent algorithms

c04 To UnderslaDd the limits of efficient clmputation lhrough the concepts of P, NP snd M{omplete problems and get familiar wift main

thrust ofwork in algorithm suflicient to give some co[rext for forrnulating and seeking knom solutions m an algorithmic pmblern-

/,M \-}/ VK



.. For Examinations to be

Class: ItI. Tech I'r Scmester
Branch: CSE
Course Title: Advanced Conputer NetE'orks
Course No,: MCSEIo2
Duration Eram: 3 HRS

held in the December 2023,2024,2025

t T P c Theory
(Externall

lntemal

3 I 4 75 25

Coursc ovcrview: This course inEoduces softwarc defined networking an emerging paradigm in computer networ*ing that allows
logicalty centalized softwae Fogram to control lhe bclraviour ofan entire network

Coursc Outcamcs: By the cnd oftte course sbdents shall be able b:

col To understand variors types of mrtirg & sritcliry teonh,es a* aro uersrana varlous ntenmt
tr€hiffia &pfoJrcd in ffiwo*ilg,

co2 I..hAa "t Oc coacer of SO+t ta*: ryaAbo, rqrieeas ad eee
co3 enatyse ttre imptications of stinin8 fipm Eadftd;l Mlist srEhite.trrs lg6N

Detriled Svllabus

IJNIT I:Packel switchitrg Network: Historical background, Network services and Iitemal operations, packet Nets/ork Topolory,
Datagram and virtual circui! Routing in Packet Networks, Shonest Path Routing, Traffic uanag"renr -a qos 

"t 
packet level;Traffc management at flow level (Congestion control). (0E hrs)

UNIT 2: Advanccd Network Architecture: Overview of ATM Networks ,IP forwarding Architecture, Overlay Models, MpLS,
Integrated services in Intemet, Rs\?, Differentiated Services, Realtime Transpon protocol. (l0hn)

UNrT 3 :Irtroducing SDN : SDN origins and Evolution - Introduction - why SDN?:Evolution of Switches and Cootrol planes:
cos! SDN lmPlications for Research and Innovatioq Data center Innovation, tiaa Center Needs,Thc Genesis ofSDN , How SDNworks ?:- SDN Architecture, Centalised and distributed Control planes, and Data Planes ,op"n flo* switches, southbound and
northbound Protocols, OPen daylight, Open flow, Altematives definitions of SDN t,tethoas,S6N Contollers. (r2hrs)

IJNIT 4: SDN in the Dsta Cetrter: Abstract, Data Cente Definition, Data center Demands, Tunnelling Technologies for the Data
cenfe, Path Techrologies in the Dat8 center, Ethcmet Fabdcs in the Dala center, SDN Use Cases in [e Data Center, open SDN
venus overlays in the Data center, Real-world Data center Inplementations (0s h.s)

IrNIT sNctwork Topolory and Topological lDformatiotr Abstractiotr: Introduction, Network, Topology, Traditional Methods,
LLDP, BGP-TULS, ALTO, I2Rs.Topologi, SDN Applications: Reactive versus rroactive appticiions, Analysing SDl.i
Applications, Backgound on contsollers,- using Floodlight conEoller, open Daylight Controller, Switch consideration, i.*ting
network virtualization tunnels, oftloading flows in the data centres, Traffc Engineering for service providers. (l0hn)

IrNIT 6 :SDN in Other Environm€rts: Abstracl, Comistent Policy configuration, Global Network Vie\ir, Wide Area Networks,
Servicc Provider and carrier Networks, campus Network, Hospitality Networks, Mobile Networks, In-Line Nawork Functiom,
Optical Network, SDN vs. P2PlOverlay Networks. Introduction to Nctwork Function Virtualisation (06 hn)

Note: The Question psper will comprise of7 qucstions of l5 marks €ach uriformly distributed over the entire syllabus bssed
on terching hours Thc catrdidetes sbell hryc to rttcmpt stry S questiotrs

Suggested Books:
1 Communication Network by Alberto Leon Garcia and lndrawidjaja-
2 SDN: Software Defiricd Networks, An Authoritative Review of Nctwork Programmability Technologies, By

Thomas D. Nadeau, Ken Gray publisher: O?eilly Media
3 Software Defined Networks: A Comprehemive Approach, by Paul Goransson and Chuck Black, Morgan
4 Kauftnann.
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For Examinations to be held

Class: ll'L Tech 1" Semester
Branch: CSE
Course Title: Distributed SYstems
Course No.: MCSE103
Duration Eram: 3 HRS

in the Decemb et 2023,2024,2025

t T P c
Theory

(Extemal)
lntetnal

3 1 4 75 25

Course Overview: The cours€ aims to provide an underslanding ofthe principles on which the lntemet and other distributed systems

are based; their architectuxe, algorithms and how they meet the demands of mntemporary distributed applications- The course covers

the building block for a study ofdistributed systerns, and addressing the characieristics and the chaltengcs that must be addrcss€d in

their desigi: scatability, hetoiogeneity, s€curity and failure handting being the most significant This course also covers issues and

sotutions ietatcd to the design and the implementation ofdistributed applications.

Course Outcomes :By the end ofthe coulse students shall be able to:

co1
d for global state in distributed syslcms \xhen designing

implementing, and debugging distributed systems

co2 d iecovery protocols in Distributed Systems.

co3 Cornpar" ,epti..tion schemes with respect to performance, availability, and consistency concerns

Detailed SYllabus

I,NIT I:Introduction: Definition , Relation to comPuter system components, Motivation, Relation to parallel syst€ms, Message'

Dassins systems versus shared memory systems ,-Primitives for distributed communication ,Synchronous versus aslmchronous

i-*riilri , p"trg" ii*es 
"na 

challenges.-A model of disfibuted computations: A distributed Fograrn , A model of distributed

"*""utio* 
, Uodit, of co.-unicatio; networks , Global strte , Cuts , Past and future cones of an eYent , Models of process

.o.rn*i""iio*. Logical Time: A fiamework for a system of logical clocks , Scalar time , Vector time ' Physical clock

synchronization: NTP. (10hrs)

NiT Z, GtoUrl ,t te& Snapshots recording slgorithms: lntroduction to System model and definitions, Snapshot algorithms for

itfO cn-nets, Variation of 
-Chandy-t-ampoJ 

algorithm, snapshot algorithms for non-FIFO chamels, snapshots in casual delivery

,vrt"o,, rtfonitoring global state, ri*tt"ry and sufficient conditions for consistent global snapsho! Finding consistent global

r'nuprfri in 
" 
aitti[r,t computation. (0Ebrs)

UNiT 3: topology abstraction and overlays: Classification and basic concePts, complexity measures and metrics, Program

,t rt*", nt"."nriry Graph algorithms, Maximal independent set (MIS), Connected dominating set, compact routing tables, l,eader

erecron. (06 hrs)

UNIT 4, M""r"g" orderitrg and Group Commutricrtion: Message ordering paradignrs, Asynchronous-execution wiih synchronous

communication,-synchronous progra- order on a asynchronous sy"tem, Gloup communication, casual ordering(co), Total order,

li*i" iipr"piii l"n trees foi milticast algorithms, Fault tol€rant group clmmunication, Distributed multicast algorithm at network

layer. (08 hrs)

U'tqI,I. S: nUriUuted Muter & De{dlock Distributed muhral exclusion algorithms: Introduction , Preliminaries , LamPort's

Jgof,f,, , Ricart-Agawala algorithm. Deadlock detection in distributed systems: lntroduction , System 
_model 'PEliminaries '

v'oa"ir ofa""aro"tr lKnapp's c-lassification, Algorithms for the single resource modet, the AND model and the oR model. (0thrs)

iNli;t i;;"..y d Conscnsus:Check pointinlg and rollback recovery: lntsoduction, Background and definitions ,lsues in4ailure

,L*ry ,Cf,""tioint-based recovery, Log-Uasea rollback recovery, Cooldineted check pointing algorithm ,Algorithm fot

^yi"trir"* 
chtk pointing ana .ecover!. corsensus and Agreement atgorithms: Problem definition, overview of results,

e.fument in a failure-free slstem, Agreemint in synctuonous systems. with failures (10hrs)

UfrIT 7: Authenticrtion & Self sh;ilizatioE: Authentication Inhoduction and basic definitions: protocols based on symmetric

cryptosystems and asymmetric cryptosystems, password based authenticatioq authentication protocol frilures Introduction to self'

,t tilir.tior,, tssues in designing various self-stabilizing algorithms, methodologies for designing self-stabilizing systems, self'

,tuUifian! airtriUut"a spannilng tr:ees, Self-subilization as a solution to fault tolerance. (08hn)

Note: The euestion paper will comprise of 7 questions of 15 marks each uniformly distributed over the entire

syllabus based on teaching hours. The candidates shall have to attempt any 5 questions.

Suggested Books:- "i f.ae"p f Sinh4 ..Distributed Operatiog Systems: Conc€pts and Design", Prentice Hall oflndi4 2007.

o Mukes'h Singhal and Niranjan C. Shivaratri. Advanced concepts in operating systems. Mccralr/-Hill, Inc., 1994

o Tanenbaum A.S., Van Ste€n M., -Distributed 
Systems: Principles and Paradigmsl, Pea$on Education, 2007.

oLiuM.L.,-DistributedComputing,PrinciplesandApplicationsl'Pea$ooEducation,2004'
. Nancy A Lynch, -Dishibuted 

Algorithmsl, Morgan Kaufman Publishers, USA, 2003
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For Examinations to be held in the December 2023,2024,2025

Class: lU. Tech l" Semester
Brench: CSE
Course Title: NPTEL / SWAYAM
Cour:e No.: MOOC300
Duration Exam: 3 f,RS

t T P c Theory
(External) lntemal

3 3 1(x)

The students shall register for a 12 week NPTEU SWAYAM course offered by IIT Madras ,out of the list of
courses floated by SWAYAM around the time of commencement of the semester. However, the selected
NPTEL course should not be similar to the regular courses offered as a part ofthe departsnent curriculum. The
choice ofcourse needs to be duly endorsed by the Deparfrnent Academit committee.

The overall monitoring of the NPTEL course will be under the supervision of the teacher incharge of the
department.

The NPTEUSWAYAM certification course comprises of Assignments (25o/o) and proctored Examination
(online examination MCQ's based =75o/o) conducted at the end of the sLmester by IIT Madras as per the
schedule.

The marks obtained by the students in the NPTEL/SWAYAM certification course will be tabulated by the
concemed department.

NOTE: - In case the stufunt_ does not pals the cerlification exam or remabrs absent in the proclored
examination, no certificate will be given to the candidate by NPTEL and the student will be deemid to have
failed in that course. The student will have to register again for the next semester NpTEL course ond pass the
emminotion along with a certificate.

6> \'d'
vM' =****



For Examinations to be held in the December 2023,2024,2025 i -

Class: M. Tech l" Semester
Branch: CSE

Course Title: Advanced Data Structures and Algorithms Lab
Course No.: MCSElll

L T P C Internal

2 I 50

Course Overview: To leam and implement advanced Data Structrres and various algorithmic design strategies for efficient

problem solving

Coune Outcomes: By the end ofthe course students shdl be able to

Suqgested Lab Exerciscs
l. lmplement AVL Trees

2. Implement Red Black Trees

3, lmplement Spaly Trees

4. Implement B-Trees

5. Implemenl Binomial Heaps

6. Implement Fibonacci Heaps

7. Implement Kruskal's algorithm for Minimum Spanning Tree

8. Implement Prim's algorithm for Minimum Spanning Tree

9. Implement Dijkstra's algorithm for single source shortest path

10. Irnplement Bellman-Ford algorithm for single source shortest palh

11. lmplement Floyd- Warshall algorithm for all pair's shortest Paths
12. Implement Matrix Chain Multiplication using Dynamic Programming
13. Implement Longest Common Subsequence using Dynamic Programming

14. Implement Activity Selection hoblem using Greedy Shatery

15. lmplement Hufftnan Codes using Greedy Stratery.

16.lmplement any schema to find the optimal solution for the Travelling Salesman Problem and then solve the same

instance using any approximation algorithm and determine the enor in the approximation.

Note: Student has to implement at least 10 programs from above list

Irboretory work will be evaluated on Internal scheme with following components:
1) Lab, Work (Continuous Assessmetr.t) 7lYo
2) Viva-voce test 309/0

cor To provide deeper insight on advanced Data Structwes and Algorithm Design Strategies

coz To Implement various operations on advanced Data Structures

c()3 Apply various algorithmic design paradigms and employ advanced Data Struch.res to solve a variety ofreal world

problems.

MWu{ S-*="--'



For Examinations to be held in the December ZOZ},ZOZ4 ,2025

couBe overview: To learn Advance computer Network concepts and their relevance to an emerging
paradign in Computer Networking.

Coursc Outcomes: By the end ofthe course students shall be able to:

Laboratory work:
1. Use network Simulator (NS2/NS3aretsirn/omnet etc.) and Network Emulator GNS3
2. Experiments related to routing protocols
3 . To undersand the concepts of networking in virtual machines
4. Use of Network Tools e.g tools for file transfer, network monitoring etc.
4. Case study on SDN controllers
5. Case study on Building SDN Framework like Juniper SDN Framewor( open Daylight Contoller/Frame work
6. Explore cunent rcsearch hends in computer networks.

Note: Iaboratory work wirr be evaruated on Internal scheme with fo[owing components:
1) Lab. Work (Continuous Assessment) TOyo

Class: IVL Tech 1'r Semester
Branch: CSE
Course Title: Advanced Computer Networks Laborstory
Course No.: MCSE1l2

2) Viva-voce tqst

,M \,\'
v&-

\, -. !"--.-r €,-\,
---.-\.-

L T P C hternal

a 1 50

Identi$ and undersand the various a

Understand the concept of network virtualizafion fi'amework.
Understand the working principles and design issues@



FOR EXAMINATIONS TO BE HELD IN THE MAY 2024,2025,2026

Class: I}I. Tech 2d Semester
Brgnch: CSE
Course Tide: Advanced Machine Learning
Course No: MCSE201
Duration Eram: 3 ERS

L T P c Theory
@rternal)

Internel

3 I 4 75 25

Course oYcrvicw : This couse provides an advanced level ofunderstanding to machine lcaming and statistical patErn recognition.
It offers some ofthe most cosl-efrective approaches to artomated knowledge acquisition in emerging data-rich disciplines an-d
focuses on the lheoretical understading ofth€se methods, as well as their computational implications..

Coursc OuacoEes: By the end ofthe coune students shalt be sble to:

unit I Introduction: well-Posed leaming problems,-rffiPro, o*igning a leaming system, Issues in machine leaming.
TyPes of machine leaming: I-earnin€ associstions, Supervised learning (Classification aid 

-negression 
Trees, Support vectJr

laclryeg' Unsupervised leaming (Clustering), lnstance-based leaming (k-nearest Neighbor, Loc;lly weighted regressionq Radial
Basis Function), Reinforcement learning (Leaming Task, Qleaming, value function appioximation, iempo?al diffe-rence leaming).

(12 hrs)

Unit 2_DecisioD Tree [,earni[g: Decision te€ representation, appropriate problems for decision tree learning, Univariate Trees
(Classification and Regtssion), Multivariate Trees, Basic Decision Tree L€aming algorithms, Hypothesis space sarch in decision
tree l€aming, Inductivc bias in decision tse€ leaming, Issues in decision uee learning. 

- 
(f0 hrs)

col Demoost'ate in{epth knowledge ofmethods and theories in the field ofmachine leaming.

co2 Demonstrate the use Bayesian percpective o
algorithm

c()3 Assess the leaming atgo;tt -s moa
Drosramm inp.

co4 To demonstrate the abitity to criticalty e
algorithms.

Cibbs algorithms, Naive Bayes
(8 hrs)

Unit 4 Artilicial Neursl Nctwork: Neural network representation, Neural Network as a paradigm for par-allel processing" Linear
discriminatioq Pairwise separatioL Gradietrt Desc€nt, Logistic discriminaioq P€rccptroq fraining'a perceptsorl Multilayer
PercePEoI! Back propagation Algorithm. R€cuEent Networks, Dynamically modirying network srructur;. (f2 hrs)
Uuit 5 Genetic Algorithms: Basic concepts, Hypothesis space search, Genetic programming Models of evolution ana ieaming,

Parallelizing Genetic Algorithms. Inductive and Analyticsl Leaming: t eaming rule sets, Compadson between inductive and
analytical learning Analydcal leaming with perfect domain theories: Prolog-EBG. Inductive-Analytical approachcs to leaming,
Using prior knowledge to initialize hypothcsis (KBANN Algorithm), to alter serch objelrive ltangint nrop and EBNN
Algorithm), to augment search operatoE (FOCL Algorithm). (12 hn)

Note: The Question paper will comprise of7 questions of 15 mrrks €{ch uniformly dtstributed over the ertire
syllabus besed or tcrchitrg hours. Thc erdidstcs shall havc to rttcmpt sEy 5 qucstiotrs.

RecoEmeDded Books
'l 

. Mitchell T.M., Machine Leaming, McGraw Hill ( I 997).
2. Alpaydin E., Introduction to Machine Learnin& MIT hess (2010).
3. Bishop C., Pattem Recognition and Machine Lraming Springer-Vcrlag (2006).
4. Michie D., Spiegelhalter D. J., Taylor C. C., Machine Leaming Neural and Statistical

H* r-r €-w

---:'-.;-

Unit 3 Bayesiar Igrtrirg: Bayes theor€m and conc€pt learning, Bayes optimal classifier,
Classifier, Bayesian beliefnetworks, The EM algorithm.

/,V'WY*A-



FOR EXAMINATIONS TO BE HELD

Class: lVL Tech 2d Semester
Branch: CSE
Course Title: Object Oriented Modelling & Design

Courre No.: MCSE202
Duration Exam: 3 ERS

!N THE MAY 2024,2025,2026

t T P c
Theory

(Externall
lntemal

3 1 4 75 25

Course Overyiew: This course provides a comprchensive intsoduction to Objecl Oriented DeveloPment Participalts will gain

loowledge about difercnt modetling tech ques like statg class atrd intqaction modelling. They will also come understand the

development tife cycle ofprocess and gain the knowledge about vadous design Pattems.

Course Outcomes: By the end ofthe couBe students shall be able to:

Detailed SYllabus

Unit l; Inhoduction: What is Object Orientation? What is OO development? OO themes, Evidenc.e for usefulness of OO

developmen! OO modelling history. Modelting as Design Technique: Modelling, Abstraction; The three models. Class Modelling:

Object and class concepts, Link and associations concepts, Generalization and inheritance, A sample class model, Navigation of

class models. (09 hn)

Unit 2: Advanced Class Modelting: Advanced object and class conc€pts; Association ends; N-ary associations; Aggregation;

Abstact classes; Multiple inheritance; Metadat4 Reification; Const-ain6; Derived Data; Packages. State Modelling: Events,

States, Transitions and Conditions, State Diagrams, State diagram behaviour. Advanced State Modelling: Nested stale diagrams;

Nested states; signal generalization; concurrency; A sample state model; Relation ofclass and state models. (10 hrs)

Unit 3: Use Case Modetling and Detaited Requirements: Overview; Detailed object-ori€nted Requirements definitions; System

processes-A use crse./Scenario view; Identifying Input and outputs-The System sequence diagran; ldentirying Object Behaviour'

The state chart Diagram; Integrated Object-oriented Models. (08 hrs)

Ulrit 4: process Overview: Development stagos; Development life Cycle. System ConcePtion: Devising a system concePt:

Elaboraling a concept; Prcparing a problem statement. Domain Analysis: Overview of analysis; Domain Class model: Domain

state model; Domain interaction model; Iterating the analysis. (08 hrs)

Unit S: Use Case Realization: The Design Discipline within up iterations: Object Oriented Design'The Bridge between

Reqirirements and Implemcntation; Design Classes and Design Class Diagrams; lnteraction Diagrams- Realizing Use Case and

defining methods; Dcsigning with Sequence and Communication Diagams;Updating the Design Class Diagram; Package

Diagrams-Stsucturing the Major Components; ImPlementation lssues for 3- Layer Design. (10 hrs)

Unit 6: Intoduction: what is a design pattern? Describing design pattems, the catalogue of design pattems, Organizilg the

catalogue, how design pattems solve design problems, how to select a design pattern, how to use a design pattem. Creational

Pattems: Abstract Factory; Builder; Prototype; Singleton. Structural Patterns: Adaptor; Flyweighq Proxy. (09 hrs)

Note: The Qucstior paper will comprise of ? questiotrs of 15 marks each uniformly distributed over th€ cntirc syllsbus

besed on teaching hours. The catrdidstes sh8ll have to sttempt rtry 5 qucstiotrs.

Suggested Book:

I Michael Blah4 James Rumbaugh: Object Oriedted Modelling and Design with UML,2nd Edition, P€6on Educalion2oos

2 Satzinger, Jackon and Burd: Object-Oriented Analysis & Design with the Unified Process, Cengage Learning 2005.

3 Erich Gamma, Richard Helm, Ralph Johnson and john Vlissides: Design Pattems -Elements ofReusable Object-Oriented

Software, Pearson Educarion,2007.

co202.l Describe the concepts of object-oriented and basic class modelling.

co202.2 Draw class diagrams, sequence diagrams and interdction diagrams to solve problems.

co2023 Choose and apply a befitting design pattem for the given problem.

AD- \\ry v s- \e-.r."-'c'-'^'
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FOR EXAMTNAT]ONS TO BE HEID lN THE MAy 2024,2025,2026

Class: IttL Tcch 2d Semester
Branch: CSE
Course Title: Information Storage & Manrgement
Course No.: MCSE203

L T P C
Theory

(ErternaI)
Irterarl

3 I 4 7S 25

Course OvcrYicw: This coursc provides a comprehemive inhoduction to the fimdamqtals of Datr Storage technologr.
ParticiPants will gain larowledge ofthe core logical and physical components that make up a Storag€ Systems In-frastuchtre.

Co[rse Outcomes: By the cnd ofthc course stud€trts shrllbc able to:

col The demand from businesses for high@
co2 The storage systems and infrastucture archit"ct res and;ol,tiod;uarr"ble to support uusiness neeos
co3 Thc key tasks in successfirtty mar,"ging -d

UNIT l; Inhoduction lo Information sto*" -ffitP*uity: Me€ting Today,s Dara storagc Needs, value of data lo
business, Challenges in data storage and data management, Lisi the solu'iions available ror Ltu .to*g", Information
Availability' BC Terminologr, BC Planning Life Cycle, Failure Analysis, Business Impact enuiyri.,6C Technolos/Solutions. 

(09 hrs)

UNIT 2: Information Stordge & Dala center InFastructure: Information Storage - Data, Types ofDat4 Big Dat4 Information,
storage, Evolution of storage Architecture, Data center Infi'astructure - Core Elemcnts, rey CharacteristiJs, Managing a Data
Center, Virtualization and Cloud Computing. (06 hn)

UNIT 3: Data Pmtection using RAID; RAID lmplementation Methods - Software RAID & Hard*are RAID, RAID Array
components, RAID Techniques - striping, Minoring & parity, RAID t evets - o, l, Nested, 3, 4, 5, d, R,{ID Impact or Disk
Performance, RAID Comparison, Hot Spares. (08 hrs)

IJNIT 4: Fibre Channel Storage Area Networks: Overvie\,l,, Components - Node Ports, Cables and Connectors, Intercoffiect
Devices & SAN Management Software, FC Connectivity - Point-tc.Point, Arbitrated Loop, Switched Fabric, FC-SW
Transmission, Switched Fabric Ports, FC Architectue - FC Protocol Staclq FC Addressing &world-Wide Names, zoning &
its types, FC SAN Topologies - Mesh & Core-Edge Fabric. - 

(09 hn)

UNIT 5: Netvo*-Attached Storage: General-Purpose Servers versus NAS Devices, Benefits, File Systems ard Network File
Sharing Compronents of NAS, NAS yO Operation, NAS Implementatioos & Connectivity - Unified, Gareway and Scale4ut,
NAS File-Sharing Protocols - NFS & CIFS, Factors AffectiDgNAS performancc. (0g hrc)

UNIT 6: Backup and Archive: Purpose, Considerations, Granulsrity, Recovery Considerations, Methods, Architecture,
Rcstore Operations, Topologies, Backup in NAS Environm€nts, Backup Targets - Disk Tap€ & Tape Library, Backup in
Virtualized Enviroments, Data Archive, Archiving Solution Architectue Use Csse - E-mail Archiving & Fiie archiving.

(07 hrs)
UNIT 7: Managing the Storage InFastsuctue: Monitoring the Storag€ Infiastsucture - Parameters, Components & Alerts,
Management Activities - Availability, Capacity, Performance & Security Management, Reporting, Storage Infrastsucture
Management in a Viftualized Envtonment, Informatior Lifecycle Management. (07 hn)

Not€: The Questiotr psper will comPrise of 7 questions of l5 mrrks erch uniformly distributcd ovcr thc etrtire syllabus
brsed or terchirg hours. Th€ crrdidatq3 shrll hsvc to otteEpt sny 5 questiors.

Suggested Books:
. Idormation Storage and Management, Wiley, EMC Educational Services
. Building Storage Network, Tata Mccraw Hill
. Storage Networks: The Complete Referenc€, Tata Mccraw Hill

,g\N," \/e' >""t-t"--'



FOR EXAMTNATIONS TO BE HELD tN THE MAY 2024,2025,2026

Class: lVL Tech 2nd Semester
Branch: CSE
Course Title: Cloud Computing
Course No.: MCSE2A1
Duration Exam: 3 HRS

t T P c
Theory

(Extemal) lntemal

3 1 4 75 25

Coursc Overview: The course intoduces the principles of disEibuted and parallel computing underlying cloud architectures and

specifically focuses on virtualization, lt explains how to make design choices and trade-oft to consider when building applicrJions to run

in a virtual cloud environment.

Course Outcomes: By th€ etrd ofthe course studetrts shall be able to;

col Unaenta"a ctoua ctt"ptaing models and architecture.

co2 UiIGEd se"uiE irnpti"rrions in clo,rd.

co3 ,lrlatyse tt 
" 

ope.ation , implementation and performance ofcloud computing systems and relative

meris and suitability of each for complex data intensive applications.

co4 A"alys"the mipr"ito, ritk a"d-ost in cloud computing.

Detailed Svllabus

UNIT l: Introductior; Historical and Evolution : Distributed Systems ,VirtualizatiorL Web Servic€'Oriented Computing, Types

ofcomputing, Building Cloud Computing Environmerts, Principtes of Parallcl and Distributed Computing: Parallel vs. Distributed

Co.puing, 
-tien"rul 

|oncepts , fjefiniiions and Compon€nts of a Distributed System, Architectual Styles for Distributed

Computini, Models for Inier-Process Communication, Technologies for Distributed Computing : Remote Proc€dure Call'

oistriuutei'ouject frameworks, Service oriented Computing. (08 hrs)

UNIT 2: Introduction to Virtualization: Characteristics of Virtualiz€d EnYironments, Taxonomy of Virtualization Techniques,

Execution Virtualization, Other Tlpes of Virtualization i.e. server, storage and network virtualiaation,Virtualization security thrcats

and security recommendations virtualization and cloud computing' Pros and cons of Virtualization" case studics:xen(Para

virtualization), VMwardFult Virtualization),Microsoft(Hyper-V) (lOhrs)

UNIT 3: Cloud Computing Architccture: Cloud Definition, Cloud Reference Model, Architecture, Infrastructure /Hard\aae as a

Senice, platform as a Servle, Software as a Service, Types of Clouds (Public, Private, Hybrid and Community), SaaS and Paas :

Saleforce.com and Forc€.com , Migrating to cloud : Broad Approaches to Migrating into the Cloud, The Seven-Step Model of

Mi$ation into a Cloud. (10hrs)

UNIT 4: Cloud Computing Issues and Challetrges: Open challenges and benefits: Cloud interoperability, Scalability and Fault

Toleranc€, Cloud Bursiing, -apacity Ptanning ,Load Balarcing Rote of Service Oriented Architectue, Security Trust and PriYacy

lssues: Cloud Security, Threats'to ctoud, InfasEucture and Information Secuity, Cloud Security Maragement Framework, Security

--as -a service, Privacy and Comptianc€ lssues, Portability and Interoperability lssues. (08 hn)

UMT 5: Cloud Implementatiotr and EnvironmeDt :Technologies and Tools for Cloud Computing Aneka Cloud Plalform, Aneka

Resource provisioning Service, Hybrid Cloud Implementation, WorHlow Engine for Clouds: Workflow Managemsnt Systems and

Clouds, Architectue of Workflow Management Systems, Utilizing Cloud for Workllow Executiorl Data intensive clmPuting:

Technologies, Map Reduce Programming Model, SLA Management in Cloud Computing. (lohrs)

UNIT 6: Cloud Platforms in Industry: Amazon Web services, Elastic Compute Cloud (EC2), Simple Storage Servicls (S3),

Simple eueuing Sewices(SQS), Google App Engine- PaaS, Windows Azure, A comparison ofcloud computing platforms. (08 hrs)

Note: The Quostiou pap6r !rill comprise of 7 qu.stions of15 mrrkt cach uniformly distributed over thc.ntirc syllrbus b&scd otr lcrching

hours. Thc crudidrtes shlll hrve to.ttempt eny 5 qucstions.

Sugg€sted Books:

. najmmar nryya , James Broberg. Andrzej coscinski. - CLOUD COMPUIING Principles a.od Paradigms, John Wiley & Sons, lnc.,

Hoboken, New Jersey
. T. Velte, A. Velte, It Elsenperer, Cloud Computing, A Practical Approach, Mccraw-Hill, 2009Banie Sosinsky, Cloud Computing

Bible, WileY
. Jurg Van vliel and Flavia Paganelli, Programming Amazon EC2, O'Rielly

/M VP VK



FOR EXAMINATTONS TO BE HELD tN THE MAy 2024,2025,2026

Class: lVL Tech 2d Semester
Branch: CSE
Coune Title: IoT and its Industrial Apptications
Course No.: MECE20I
Duration of Eram: 3 ERS

L T P c
Theory

(Ertemall lntemal

3 1 4 75 25

Courrc Ovcrvicr:
Ia ttis coursq student will cxplorc various componcots oflntemet ofthings such as s€nsoE, intemete/o*ing and cyber space. In d|c end they will
atso be able b d6igD md implerDent troT circuirs and solutiotrs.

IJNIT l: Itrtroductiotr to IoT:
IoT Definition, Characrcristics. IoT Fuctioral llocks, Physical design of IoT, Logical design of IoT, IoT Architectue, various
architectural views ofloT such as Functional, Infomation, operationaiand Deptoyminr (g Hours)

IINIT 2: IoT to M2M:loT and M2M fundamentals, Devices ard gat€ ways, Definitions, M2M Value Chains, loT Value Chains,
Differencf b€tw€en loT and M2M- (6 Hours)

IJNIT 3:Network and commuricrtion protocol:
IoT standards 8nd Protocol, WLeless medium access issues, MAC contol suwey, const-ained application protocol (CoAp).
Message queue Telemetry transport p^rotoco(MQTT), AMQP, security ion IoT protocol, Sensor depioyment and node diicovery,
Data handling and analyst, Cloud Platform for IoTs. (8 Hours)

IJNIT 4 Sensors and Actuators Modules:
conc€pt, layout, working and different apptications of sensors and actuators, Tomperature Sensor, prcssure Sersor, proximity
sensor, Accelerometer and G)rroscope sensor, IR Sensor, optical sensor, Gas Semor, Smokc Sensor. ultrasonic sensor, relan

IrNIT 5 D€velopitrg IoT based systcms:
(8 lloun)

Introduction to Python, lmplementing IoT concepts with python, Introduction to Arduino and Raspberry pi progamming,
Implementation of loT sensors with Arduino and Raspberry, Smartphone (Cellular), Bluetooth, LoRawAN, zigUee and wi-d
interfrcing with R-Pi and Arduino. Intoduction to ESp8266. (12 Hours)

I,NIT 6: Control & Supervisory l,evel ofAutoEetiotr
Programmable logic contoller (PLC), Real-time c.ntol system, Supervisory Control & Data Acquisition (SCADA). HMI in an
automation process, ERP & MES. (g Hours)

UNIT 7: Applic{tior of IIOT
Halth monitoring, IOT sman city, Sman iEigation, Robot survcillanc€.Home Applianccs Contsol Using Blynk Applicarion, lloT
based smart eners/ meter. (lO Eours)

Noic: Thc QuBtiotr prpcr will comprfuc of 7 quBtiors ofl5 E[rkr crch, uniformly diraribuacd ovcr thc.otiE syll.bus bar.d on tcrchitrg
hour!. The c{rdidat sh.ll havc ao rttcmpt rrly 5 qu$tiotrs.

Sugg6aed Book:
l. "From Machine-to-MachiDe to &e Intemet of Thitrgs: Itrtoduction to a Ncw Age of htelligence', Jur Holler. vlasios Tsiatsis, Catherine
MulligarL Ste&n Avesan4 Stamatis l&mouskog Dsvid Boyle, lst EditioD, Academic prEss, 2014.
2. "hteInet of Thiogs (A Hards-oDApproach)", Vlisy Madise(i and A$hde€pBrhg4 lsr Editioq VpT, 2014
3. 'Retlinking the Intemet ofThings: A Scalsble Apprcach to CoDrectitrg Everything-,Fmncis da Cost4 I st Editioq Apress Publications, 2013

4. 'GettiDg Staded with the Intemer ofThings", Curlo Pfister, O"R€illy Media, 201l, ISBN: 978-t-4493- 9357-I
5, The Inrcmet of Things in the Industial Secor, Mahoood, Z-oigbam @d) (Spriager publication)
6. Industial Intemet of Thhgs: Cyber manufacturing S)stem, Sabina Jeschkc, Cbristi8n BEcher, Houbing Song Danda B. Rawar (Springer

Publication)
7. lndustrial IoT Challenges, Desig Principleq Applications, aod Seority by Ismril Butun (editor)

Intemet of Things ([oT) Uriogs mmy rr* tusiress@-iG
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FOR EXAMTNATTONS TO BE HELD tN THE MAY 2024,2025,2026

Class: IVl-Tech 2nd Semester
Branch: CSE
Course Title: Software Quality Assurance and Testing
Course No.: MCSE2B1
Duration Eram: 3 ERS

t T P c
Theory

(Erternal)
lntemal

3 L 4 75 25

Course overviewi The produc{ion afld use ofquality softwar€ is critical m the surviv'al of many projeds 8rd orguizdions. For the suc.€ssful
produaion ofsoftwarc, attcntion must be paid to quality during cvery phase ofthe developmcnt process. This course will dcscn:be fie tcsting

methods that cau be used at each rtage and will show how the testing pDcesses form pan ofthe ovcrall quslity &s$rurc. objcdivss for the
organization.

Course the end of be to;

cor Perform functional and non-functional tests in the life cycle ofthe software product.

co2 Understand syslem t€sting and test execution process and identiry def€cl Fevention tcchniques and softuare
quality assuranc€ metrics.

co3 Apply techniques ofquality assurance for typical applications.

able

Detailed Svll8bus
UNIT l: Nccd For Softwrrc Qurlity - Quality Challenges - Soft\raE Quality Assuruce (SQA) -Definition And Objectives - Softwate Quality

Factors - Mccalls Quality Model - SQA System and Architecture - Software Project Life Cycle Componens - Management of SQA componens

- pre-project Soft*Er€ Quality Components - ConEact Review- Developmeot ard Quality Plans. Softuare Quality: PeoPle's Quality
Expectationg Frameworks and 150-9126, Quality Chamcteristics ISO 9000:2000, Software Quality Standard, Marurity nrodels: Test Pmcess

ImprovemenlTesting Maturity Model. (10 hrs)

UNIT 2: Softnere Testing - Conc€pts, lssues and Techniques Quality Revolutiotl Verificatioo 8nd Validation, Failure, Enor, Fault 8nd Defect,

Objectives ofTesting, Testing Activitieq Test Case Selection , White Box and Black test Planning and design, Tesl Tools and Automation, PowEr

of-Tes! Test Team Organizarion and Marugement, Test Gmups, Softwa-@ Quality Assurance Group,System T€st Team HierErchy, Team

Building. (08 hrs)

UNIT 3: Syslcm Tcsting: System Testing, System Integation Techniques: IncrEmental, Top Down, Bottom Up, Sandwich and Big Bang

Software ant Harduare Integration, Hard*are Design Verification Tests, Hardw&e and Soft*arc ComPatibility Matsix T€st Plan for System

Integrarion, Built-in Testing, Functional tesling:Testing a Function in Context, Boundary Value Analysis, Decision Table, Acceptaflce tesling:

Sele-ction of lcceptance Ciitda, Acceptarct Test Plall' Execution Tes! softwarc reliability : Fouh and Failure, Factors lnllucncing Software,

Reliabiliry Moded (0t hr$)

UNIT 4: System Tqit C.tegorics: Taxonomy of System Tests, Interfac€ Tests, Functionality Tests, GUI Tests, Security Tests, Feature Tests,

Robushess Testi Boundary Value Tests, Power Cycling Tests ,Interoperability Tesls, Scalability Tests, Stsess Tests, toad and Stability Testq

Reliability Tests, Regr6sion Tests, Regularory Tests, Test Generalion tom FSM models: State-Oriented Model, Finite-State M8chine, Transition

tour Meind, Testing wlth Stale Verification, Test ArchitectuEs: f-ocal, distribute( Coordinaled Remote, syslem tes design (10 tt!)

UNIT 5: Softwrre Qurtity lnfr&raructure: Procedures And Work lnstruoions - Supporting Quality devices - Templarcs - Checkliss 'Staff
Training and Certification - Corrective and Prcventive ActioDs - Configuation Msnagernent -Software Change Cootrol - Configu.ation

Manage-ment Audit -Documentation Cootol - Storage and Retsieval. (0t hr')

UNIT 6 Softwrre Qurtity A-sruirrcc: Quatity Assuranc€ - Root C use Alalysi\ Modellin& technologies, standdds and metMologics for defect

pEvention; Fault Toleran.e and Failure ContaituEnt - SaGty AssuraDce 8nd Dsmage Contsol, Hazld analysis using farrlt-fees and cveat'tt€s,

bomoarine Oualiw Assurarc€ Techniques and Adivities, QA Monitoring and Measuremeng Risk ldentificstion for Qualtifiable Qurlity
t-p-"".-eni C"o Srudy: FSM-Based Testing of Web-Based Applications. (t0 hrs)

Notei The euestion papcr will comprise of 7 qucstiotrs of l5 marks erch uoiformly dlstributed over tbc ertire sylhbus bcsed

otr teacbing hours. The caEdidatcs sbrll have to sttempt any 5 qucstions.

Suggestcd Books:
-. Softwarc Tesring Ard Quatity Assurance-Theory and Pmcticr, Xshimssgar Nak Priyadanhi Tripathy, Joha Wiley & Sons Inc2008
e Software Quality Engineering: Testitrg Quality Assurance, and Quantifiable lmprovemen! JeffTian, John Wiley & Sons, Inc.,

HobokeD, New Jersey 2005
. SoftNar€ Quality Assumnc€ - Fmm Theory to lmplementation, Daniel Oalin, Pearson Educslion Ltd UK 2004

. Soft\ arc Quality Assurance, Milind Limaye, TMH ,New Delhi, 201 I

--<a-*/V\'d' v K-



FOR EXAMTNATTONS TO BE HEID tN THE MAy 2024,2025, 2026

Class: MTech 2nd Semqster
Branch: CSE
Course Title: Mobile Computing
Course No.: MCSE2B2
Duration Exam: 3 HRS

t T P C
Theory

(Fxtemal) lntemal

3 L 4 75 25

Cource Ovcrview: This course h€lps sludents to define concepts of wiEless cotrlmunication; compaE 0nd coDlzst pmpagation rEthods, chrnnel
modcls capacrty calculatioN multipl€ 8ltEDtrEs atrd Eultiple us€r teduriqurs u-scd in the mbitc commeication; *piririCoue" GSIII- Mobile
IP' wlmq 8d Differcnt Mobilc os; Illustratc vdious Ma*up t aguages cDc, CLDC, MIDp progammid fo; cDC, l"mlct Imdcl ad
security concems.

Cour* Outcomcs: By the end ofthe course studeDb shrlt be able b:

cor Explein state ofarr techniques in nnbile commuaication.

co2 Discover CDM/AT GSM, MobilelP, WIMax.

c()3 Demonstrare plogram for CLDC, MIDP let model End security concems.

Detailed svllabus

UNTT I: Mobile Computing Architec re: Architecture for Mobile Computing, 3-tier Architecture, Design Considerations for
Mobile Computing. Emerging Technologies: Wireless broadband (wiMAx), Mobile Ip: Introduction, diicon"ry, Registration,
Tunnelin& Cellular lP, Mobile IP with IPv6. Wireless Networks: Global Systems for Mobile Communication (cSM): Gsrri
Architecture, Entities, Call routing in GSM, PLMN Interface, GSM Addresses and ldcntities, Network nspecs in GSM, Mobility
YgrS11"rt, GSM Frequencl alloc€tio.n. Short Servic€ Messages (SMS): lnroduction to SMS, SMd Architecture, SMMi
SMMO, SMS as Informatior bearer, applications. (f 2 hrs)

t NIT 2: GPRS and Packet Data Networh GPRS Network Architecture, GPRS Network Operations, Dara Services in GpRS,
APPlications for GPRS, Bitting and Charging in GPRS. Spread Spertsum technolory, IS-95, cbMe versus GSM, wireless Dat4
Third Generation Network, Applications on 3G, Mobile Clieni: Moving beyoni aesktop, Mobile handset overview, Mobili
phones and their features, PDA, Design consts'aints in applications for handheld devicix (r0 hrs)

UNIT 3: Mobile OS and Computing Environment Smart Client Architectue, The Client: User Interface, Data Storage,
Performance, Data Synchronization, 

-Messagirg. 
The Server: Data Synchronization, Enlerprise Data Sourc€, Messaging. Mob'ile

Operating Systems: WinCE, Palm OS, Symbian OS, Linuq Proprietary OS Client Development: The development proc€ss, Need
analysis phase, Dqign phase, Implementation and Testing phasc, Deplo)ment phase, Development Tmls, Device Emulators

IINTT 4: Building Wireless Intemet ApPlications: Thin client overview: Architecture, the clien! Middlewar", ,oogtn, !ffi
Processing a Wireless request, Wireless Applicatiom Protocol (WAP) Overview, Wireless Languages: f.,fa*up Languagss,
HDML, WML, l0 Hours FITML, CHTML, XHTML, Voic.eXML. - 

(iO nn)

IINTT 5: J2ME: Intoductioq CDC, aIDC, MIDP; Programming for CLDC, MIDlet model, provisioning MIDI€I lifc-cyclc,
Creating new applicatiorl MIDlet event handling, GUI in MIDP, l,ow level GUI Components, Multimedia ApIs; Communication
in MIDP, Security Consideratiom in MIDP.. (t0hrs)

Notc: Thc Qr6tior prplr will comprisc of7 qu.stioD. of l5 mrrk! crch uniformly dhtribuacd ov.r ah. cntirr sylhbus brscd or rlrchiDg
hours. Thc crDdidrtcs thlll hrvc ao .ttcmpt rny 5 qu.ltiors,

Sogg6t d Bookr:

. As,tDk Ta.lukder, Roopa Yavagal, tlasan Ahsed: Mobilc Computing TecholoE, Applications and S€rvice CreatioD, 2nd Edition, T8ta
Mccraw Hill, 2010.

. Martyn Mallik: Mobile and WLeless Desigr Essentials, Wiley Indiq 2fi)3
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FOR EXAMINATIONS TO BE HELD IN THE MAY 2024,2025,2026

Class: IVL Tech znd Semester
Branch: CSE
Course Title: Advanced Machine Leerning Lab
Course No.:MCSE211

Course Overview: In this course the students will be able to have clear undestanding about the concepts of
pmgramming in python and familiarize themselves on various Free and Open Source Softwares(such as Scilab, Hadoop,
Weka and Network Simulators ets.)

Suggested Lab Erercises: Students can choose a topic oftheir choice and perform a case study on rccent

advanc€ments in that field. Some examples are shown below:

. Recent Trends in deep leaming various classifiers, neural network and genetic algorithm.

. Data Science: Pharmaceutical Robot Scientisq Data Science for Drug Discovery and sensors data

r Use network simulators (NS2/NS3NetSim etc.). Enhance any routing or mac layer protocol to provide quality
of service metrics to VolP or Video traffic.

Note: Leboratory work will be evaluated on iIternal scbeme with following components:

l. Lab. Work (Continuous Assessment) 70%

2. Viva-voce test 30%

&w+{\,/ v
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FOR EXAMTNATTONS TO BE HELD tN THE MAy 2024,2025,2026

. Class: It{. Tech 2d Sem€ster
Branch: CSE
Course Title: Cloud Computing Lab
Course No.: MCSE2AA

L T P C
Theory

@xternal)
Interna

t

) I 50

Course Ovewicw: In this course the strdents will be able to apprcciate cloud architectue, create and run virtual
machines on open source OS, implement tnfiastructure, storagl as a Service, install and ajpreciate security features
for cloud.

Course Outcomes: By thc end ofthe course students shall be able to:

co1 Install and conligure various Cloud computing environmenb.
co2 Understand deplo)ment of servic€ ard its usage over cloud
co3 Implement Virtualizarion using VM Ware's Workstation (VM.

Laboratory Work:
l. Study ofcloud computing & Architecture viz Eucalyptt*, Nimbu, open Nebukr4 cloud Sim2. To implement Cloud using framework and related servic€s
3' To understand various concepB practically about virtualisation and data storage applied using AWS / Azure

/ Google Cloud
4. Design aad deploy a private cloud using open sourc€ tools
5. Project work for design ofcloud environment using open sourse.
6. Case study on AmamnEC2
7. Case-study on Serverless architectue of AWS
8. Case study on Microsoft Azure

Note: Laboratory work will be evaluated on intemal scheme with following components:

l. Lab. Work (Continuous Assessment) 70o/o
2. Viva-voce test 3Oo/o

,6rvp'o { S^*t-'^'



FOR EXAMINATIONS TO BE HELD IN THE MAY 2024,2025,2026

Class: M. Tech 2nd Semester.
Branch: CSE
Cours€ Title: IoT and its Applications I,ab
Course No. : MECE2ll

Course Outcomes: By the end ofthe course students shell be able to:
col Familiarize with various controllers, sensors and actuators.

co2 Acouire lmowledge about various IoT based connectivity modules.

co3 Desim a real time proiect

List of Experiments:
1. Inroduction to Raspberry pi, Arduino & ESP 32.

2. Experiment to perform interfacing ofraspberry pi/Arduino with LED and switch.

3. Experiment to perform serial Communication using raspberry pi/Arduino.

4. Experiment to perform transfening of data thrcugh Bluetooth app to raspberry pi/Arduino.

5. Experiment to setuP the thing speak cloud for data recePtion & ts'ansmission

5. Exp€riment to tra$mit temperature & humidity sensor data to thing speak cloud

7. Experiment to perform graphical Visualization of tight intensity data on ttring speak cloud and downloading

of logged data into Excel format

8. Experiment to setup the Blynk app cloud for data reception & transmission

9. Experiment to perform Interfacing of raspberry pi/Arduino with relay module and contolling thrcWh blynk

platform.

10. Experiment to perform Interfacing of Esp32 with stepper motor & control the direction of motor through loT

platform
11. Lxperiment to perform Interfacing ofEsp32 with motion sensor & LCD display and display motion detection

information on LCD.
12. Experiment to perform Interfacing of Esp32 with IR sensor & OLED display and display obstacle detection

information on OLED
13. Experiment to study Digital Inpuuoutput using Ladder Logic.

14. Experiment to study Timer/Counter using Ladder Logic.

15. Experiment to study Analog Inpuvoutput ofPLC.
15. Experiment to perform interfacing of HMT with PLC.

17. Experiment to perform IOT control aPplication thrcugh SCADA.

NOTE: Minimum Eight €xperiments to be performed. Additional experiments based upon course contents.
project application consists of Eome automation, Ilslth sector, smart farming, Surveilhnce systems'

connected vebicles, industrial automatiotr etc.

Laboratory work will be evaluated oD internal scheme with following compon€nts:

l. Lab. Work (Continuous Assessment) 70o/o

2. Viva-voce test 30%

able
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il
FOR EXAMTNATTONS TO BE HELD tN THE MAy 2024,2025,2026

Class: M. Tech 2"d Semester
Branch: CSE
Course Title: Seminar
Course No.: MCSE212
Duration Exam: 3 HRS

L T P c External Internal

4 , 100

Course Overview: The course aims to expose students to the 'real' working environment and get acquaintedwith the organization structure, business operations and administrative fuictions. ro pmiorc and developpr€sentation skills and import a knowledgeable society. To set the stage for firture ,."-it .nt by potential
employers.

the end of the students will be ahle to:

co1 An ability to work in actual working environment.

An ability to utilir" t""hni"ol ,"*ilr 
-

co2

co3 A, aolllry ro wnre tecnnrcar documents and give orar presentations related to the
work mmpleted.

General guidelines for Presentation and File:

Content: Report must contain abundant material clearly related to topic; points should be clearly made and all
evidence must support the topic along with varied use of materials.
Coherence and Organization:.Topic should be clearly stated and developed; specified examples must be
incorporat€d that would clearly develop the concept; conilusion must be clear and must flow together well.
Multimedia Material used: Report should have i balanced use of multimedia materialsto properly showcase
the work done.

Note: seminar will be evaluated on internal scheme with forlowing components:

Course Outcomes

l) Presentation
2) Viva-Voce
3) Report

30%
30%
40%

5***



For Examinations to be held in the December ZOZ4,ZOZS,2026

Class: I!L Tech 3d Semester
Branch: CSE
Course Title: Big Data ond Analytics
Course No.: MCSE3CI
Durafion Eram: 3 HRS

L "l P C
Theory

(ErterneI) Intemel

3 1 4 75 25

course overvlew:'This course brings togetha several key information technologies used in manipulating storing and analyzing bigdata. Thc course focuses on mining of m&ssive dau s€ts 8nd machine leamingigorith-s fo, ;lt;;;"",y large amour of aata
9r qic qt" The coursc reviews MapReduc€ techniques for p€rattet processing ind'tt"d*p, ;;;;;R; -#mework 

rhar altows usto cheaply and efficiently implement Map_Reduce on, Intem; scale problems. The co,rse iorct o on ,.t"tea toois thar provide SeL-like. accrss to unstsucturEd data: Pig and Hive and also analyzes so-called Nosel storage sorutions eiernpriii by HBase for theircritical features: speed of rcads and writes, dda consistency, and ability to scare io ext eire vohuncs.rtre rieiory resiaem daabasesand streaming techrclogies arc analfzed.

Coursc Outcomes: By the end ofthe course students shall b€ able to:

col UndeEtand the need for Big Data Analytics using Big Data tools like Hadoop& Spark ac.

coz Access and Process Data on Dishibuted Fire system and Manage Job Execution in Hadoo, Environment.

co3 Cain insight into the issues and problems involved in massive on-line repository systems.

*Tii*IIj11lj.#},:*,,.ii:::::g:T,:*:^"jffino,*ono,,,,,****oIigDat4ChaIlengeswith bisdat4 Dala warehouse environmenq 
lraditi-oiq 

g,,"iness ritJrigen"c versus Bigbak. !tur" or p.""tiil6ir"lffi'#::1ti;
roles for New Big Data Ecorystemt' ry1TP$ of Big Dara Analytics: Big Data Anitytics: rnroar"tion-io big data analytics,classification ofAnalytics, challeoges orn.ig olt", tmp-ortan"e orgig D;ta sig oara Technologies, Data Sciencc, Responsibilities,S-oft_stale eventual consistency, Data AnalytiCs Life Cycle.

-UNIT 
2: Atr'lyticrl rr,"".y ita rrr"tnods-:-qlTterirr8 and Associared Algorithms, Association Rules, epriori ergoriurm, #n2}lslRules, Applications of Association Rules, validation ;d Testing, Diagno'stics, Regression, Linear Regpssion, Logistic Regression,Additionat Regression Models.

LNIT 3.: HDis (E,aoof oistriuotca rile system):The Design of HDFS, HDFS concepts, commana line tnterr."e, u"[ro0o]?"systcm interhces, Data flow Data Ingest with Flume and sdop ana u"aoop ,rct iua,'n-ja""J iioic"ipressioq Serializarion,Avro and File-Base Data structures- AP_plications with Hadoop v-i\RN - tnt".arting *ith H"aoop e-rysi"ro'ta"p Reduc€ Anatomy

it"ryT#* 
Job Run, Fairu€s, Job scleduling, Shuffr'e and sort, Task Eiecution, M"p R"dil iyp; and Formats, Map

LNIT 4: Eedoop Eco systcm: Pig : Introduction to PIG, Execution Mo4rs of pig, comparison of pig with Databases, 
"[1t?*tatill User Defin€d Functions' Data Processing operdtors. Hive: Hive Shell, Hive Servicts, Hir" [let"store, comparison withTraditional Databases, HiveQL' Tables, queryingDita and User Defincd Functions.Hbase rnb"ri*, 

-c-""*pt, 
clients, ExamplgHbase Versus RDBMs.lntroducrio! to Big SeL.

IrNIT 5: Intoduction to Date Anatytics with R (12hn)

Yachine Leaming: Intoductio& Supervised Leaming, Unsupervised Leaming, Machine Learning Algorithms: Regression Model,Clusering' Collaborative Filtcring, Associate nule vaking D€cisionTree, Big-6ata An"rytio Jri'eifft.--'-""- (rghrs)

Ng-tel Tle Question paper will comprise of 7 questions of 15 marks each uniformly distributed over the entiresyllabus based on teeching hours. The catrdidat€s shan have to attempt any 5 questions.

Tert Bool{:
1 Tom White'Hadoop: The Definitive Guide. Fourth Edit on, O,reily Medi4 2015.
2. SeemaAcharya, Subhashinichellappan, "Big Data and Anarytics", wirey publications, Fi^tEditior2o r 5

Suggested Bools:

' Jimmy Lin and Chris Dye-1 DataJntensive Text Processing with Map Reduce, Morgan & Claypool publishers, 2010.http/ninrool.github.com,/MapReduceAl gorithmV

' chuck Lam, Hadoop in Action, Decenrber, 2010 | 336 pages ISBN: 97E 19351E2l9l, Maming publications

' Peter Z€cevic and MarKoBonaci, spark in Acrion, 20li 1-+zo pages, tset: g78t6l72g26o6,Manning publicationso Mohammed Guller, Big Data Analytics with Sparlq Apress, 2OI5
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For Examinations to be held in the

Class: M. Tech 3d Semester
Branch: CSE
Course Title: Digital Image Processing
Course No.: MCSE3C2
Duration Eram: 3 HRS

Decem ber 2024, 2025, 2026

L T P c
Theory

(Extemall lntemal

3 1 4 75 25

Course Overview: This course provides a comprehensive introduction to digital image processing and various image Transforms,
Image Enhanc€ment Tecbniques, lmage restoration Techniques and methods, image compression and Segrnentation used in digital
image processing.

Coursc Outcomes: By the end ofthe course students shall b€ able to:

Detailed Syll8bus

Utrit 1: What is Digital lmage Processing? Origins of Digital Image Processing, Examples of fields that use DIP, Fundamental

Steps in Digital lmage Processing, Cornponents of an Image Processing System. Elements of Visual Perception, Light and

Electromagnetic Spectrum. Image Sensing and Acquisition. Image Sampling and Quantization,Basic relationships between pixels,

Lincar and non-linear operations. (10 hrs)

Unit 2: Basics of intensity transformation and spatial filtering,Intensity transformation functions: image ncgatiye, log

transformation, power law, Piecewiselinear transformation functions, Histogram Processing: histogam stetching, histogam
equalization. Fundarnentals ofspatial Filtering, Smoothing Spatial Filte$, Sharyening Spatial Filten. (10 hn)

Utrit 3: Frequency Domain: Preliminary Concepts, Sampling and the Fourier Transform of Sampled Functions, The Discrete Fourier

Transform (DFT) ofOne Variables. The Discrete Fourier Trarsform (DFT) of Tu,o Variables, Properties ofthe 2-DDFT. Filtering

in the Frequency Domain. (10 hrs)

Unit 4: lmage Restoration: Model ofthe image degradation/restoration proc€ss, Noise Models, Spatial ard Frequ€ncy Propetties of
Noise, Some Important Noise Probabitity Density Functions, Periodic Nois€,Estimation of nois€ parameters, Restorarion in the

presencr of noise-spatial filtering- Mean filters, Order-statisticsfilters, Median filter, Max and Min filters, Mid-point filter, Alpha-

trimmed mean filter, adaptive filteB. Periodic Noise Reduction by Fr€quency Domain Filtering. (10 hrs)

Utrit 5: Color Image Processing: Introduction to the color image processing, color models: RGB, HSl, CMY/ CMYK;ConveEion
ofcolor models: converting colors from RGB to HSI, HSI to RGB, RGB to CMY and CMY to RGB; Pseudo cotoring ofimages.

(06 hn)
Utrit 6: Image Compression: Inkoduction to image compression, need of compression, methods of imagecompression: coding
redundancy, spatial and temporal redundancy, inelevant information, models of image compression, Hufftnan Coding, Golomb
Coding tuithmetic Coding, LZW Coding, Rur-Length Coding, Symbol-Based Coding, Bit-Plane Coding Block Transform

Coding, Predictive Coding, Wavelet Coding 604. (09 hrs)

Note: The Question paper will comprise of 7 questiotrs of 15 marks erch uriformly distributed over the eotire sylhbus bescd

on teaching hours. The candidstcs shall have to attempt atry 5 questions.

Suggested Books:
. Rafael C. Gonzalez & Richard E. Woods,'Dighal Imagc Procossirg", 3rd edition, Pearson Education.

. David A. Forsytlr, Jean Ponc€, "Computer Vision: A Modem Approach", Prcniice Hall

. A.K. Jain, "Fundamental of Digitat tmage Processing", PH

\-*-- I, r--r f --'1,
---*:1:*- *

cor Describe the fundamentals ofdigital image processing.

c02 UndeBtand imase formation and the role ofhuman visual system in DerceDtion of gray and color image.

co3 Apply image Drocrssing techniques in both the spatial and Aeauency (Fourier) domain.

co4 Conduct independent study and analysis of image Enhancement and rcstoration techniqu€s.

N \YL v8-



For Eiraminations to be held

Class: Ill. Tech 3d Semestcr
Bnnch: CSE
Coursc Title: Cybcr Security snd Digital Forersics
Cours€ No.: MCSE3DI
Durrtlor Er!m: 3 ERS

in the December 2O24,2025,2026

L T P c
fheory

(Extemall lntemal

3 1 4 75 25

Coursc Overview:,Fundamental sccudty topics including crypiography, protocols, passwordi acc€ss contol, softumre s€curity, and
tretwo* s€curity. Additional topics selccted fiom multilevel s€curity, biometrics, tanper-resistant hardware ,inforrnalion wsrhre, e-
commcrEe, penetrCing testing malware analysis, software s€curity, system e\raluation and assursnc€, and intusion detcctioL To
correctly define , cite and anal).ze appropriate i$tances and evidenc€s of Computer Forcnsic . Identify the css€miat and up-todarc
concepts, algorithms, protocols, tools, and methodolory of Computer Forensics. To understand the ahics and laws by which cyber
space is governed in our country and worldwide.

Cours€ Outcomes: After studyirg this course, students shdl bc oblc to:

Detailed Svllabus
ITNITI: Irtroduction to Cyber Sccurity: Security mind-set, Computer Security Concepts, Threati Attacks and Assets. The

Principles of Security, Cyber security Safeguards, CIA Triad, Corfidentiality, The Ethical Hacking terminology: Five stages of
hacking, Information Gathering Principle or Confidentiality, ProtectinB Data Privacy, Contolling Acc€ss-Laws and Liability,

Irtegrity: Principle or Data Integrity, Need for Data lntegrity Check, Availability, The Principle of Availability, Ensuring

Availability. (l0hn)

I,NIT 2: Practicel Cryptogrsphy: Encryption, Decryption, Authentication, Hashing, Symmetric and AsymmeEic cryptography,

Steganography, Digital Signatures and Certificales. Network Se.urity ard Protocol Standards, Network s€cudty issues, sniffing, tP

Spooling, Common threats, E-mail security, Secure Socket Layc(SSL), Transport Layer Security(TLS),SSH, IPSEC, Prctty Good

Privacy(PcP),Fire\ralls need and featues of firewall, Types of firewatl ,lntruder Detection Systems.

(0t hrs )

IJMT3: Introduction lo q/ber Crim. : Overview of Cyber Crime, Types of Cybercrime:- Like Clber Tenorism, Elitortion,

Cyber Butlying/ Stalkin& Internet Fraud, Clber Warfare, Password Cracking, Keyloggers and Spyware, Virus and Worms, Trojan

and backdoon, DOS and DDOS attaclq SQL injecrion, Buffer Overflow, Characteristics ofCyber Crime, Clber Crime Cha.llenges,

Prevention ofCyber Crime, Cyber Ethics, Cyber Laws & its Amendment , IT-Act 2000. (0E hn)

IJNIT 4: Incident Response, Risk Management and Disalter Recovery, from an lnformation Assuranc€ & C)ber Security

perspective, Cyber S€curity & Threat Intelligencc, Hands on intsoduction to the corc€pts and tools ofcyber Thrcal intelligcnc€, Its

Life Clcle, Standard Cyber Threat intelligence Technologies, ( e.9., CIF Servers, TAXII Servers, SIEMs), Introduction of

Penebation Testing (Pen Testing) or Ethical Hacking, its Life Cycles, Pen Testing Tools, OS-Fingerprinting, Credential Gathering

& Privilege Escalarion, Malware Amlysis. (07 Ers)

UNIT 5: Digitsl Foretrsic :- What is Digitat Forensics?, History ofDigira! forensics, Objectives of computer forensics, Process of

Digital Forensics, Types of Digital Forensics, Dislq Memory, Network & E-Mail, Mobile Forensics, Challenges 6ced by Digital

Forensics, Uses ofDigital Forensics, Advantagev Disadvantages DF. (08 brs)

Not.: The Qu6aion p.per will comprilc of7 qucstioni of15 mlrkr cach uniformly distribut.d ovcr th..ntire sylhbus b0scd o tcrchitrg

hourr. Th. c.udidrtcs sh.ll h.yc to.ttcmpt.try Squcstiotrs.

Sugg6t.d Books:

. Intoduction to Modern Cryptography by Jona$an KsE aod Yehuda Lindell, CRC Prcss Co?togaphy snd Network Security by
William Stallings,Foufth Editioa2006PrenticeHa.ll.lSBNo - l3- 1873 | G4

. Handbook ofHrndbook ofApplied Cryptogaphy by Alfted J. Menezes, Paul C. van Oorschot ard Scott A.Vanstone,CRC Press.

cor
UndeEtand basic design principals ofsymmetsic and asymmetic cryptography , role ofdigital forensics aod its rclationship
b traditional forensic sciencc, eaditional scicnce . Also lean how Standsrd crypt analytic dacks work and there by how to
rvoid common desim flaws.

co2
Understand hash tunctioEs and existing techniques like Advsnc€d Eucryption Standard(AEs),Rivest-Shariir-Adleman
RSA)and Discrete Lrg and Gain knowledge ofth€ technologies that under pin the d€ployment and maintenance ofa secure
rctworlc

co3
Assess the security needs ofcomputer and network systems and conduct digital investigations that conform to accepted
professional standards and are based on tbe investigalive process: identification, preservation, examination, analysis, and
reportins,

co4 Use scientific mcthods and Recommend safe guard solutions and to manage the implementation and maintenance of
s€curity devices, systems, and proc-edures

tpplied CryRtography: Pmtocols,Algorittum and Source Codein CbyBrucescheiet, Joh,| Wibr4, Son

w* vc- tu=



Class: lVL Tech 3d Semester
Branch: CSE
Course Title: Data Science
Course No.: MCSE3D2
Duration Exam: 3 ERS

For Examinations to be held in the December 2024,2025,2026

L T P c
Theory

(Extemall
lntemal

3 1 4 75 25

Course Oyerview: This course will provide the knowledge and exp€rtise to bccome a proficient data scientist. Demonsfate an

understanding ofstatistics and machine leamiog conc€pts that are vital for data science; Produc€ code to statistically analyse a

dataseq Critically evaluate data yisualisations based on their design alld use for communicating stories fiom data.

Course Outcomes: By the end oftte coursc studeDts shall be sble to:

Detailed SYllabus

Unit 1: lntroductioD to core concepts and technologics: Introduction to data Science, data science process, data science toolkit,

Types ofdat4 classification ofdata, Simple Visualizations, Example, applications. (08 hrs)

Utrit 2:Data collection and managemetrt: lntroduction,
storage and manag€ment, using multiple data sources

Sourc€s of dat4 Data collection and APls, Exploring and fixing dat4 Data

Utrit 3:Dat8 Clearitrg 8nd Data Pre.processitrg: lntsoduction, Data

transformation and discretization.

(0E hrs)

Clcaning Techniques, Data integration, Data reduction, Data
(08 hrs)

UNIT 4:Data analysis atrd Erplorstion : lntroductiorl Terminolory and conc€pts, lntroduction to statistics, Cent'al trndencies and

distributions, Varianc€, Distribution properties and arithmetic, SampleyclT, Prediction Models-The prediction task-Definition,

Examples, training-test data, cross validation ; Machine laming algorithms: SVM, Naive Bayes, Decision tse€s, Rule lcamers,

Linear/logistic regession, Nearest neighbor leaming, Random Forest, propenies witlt suitable example.

Deep leaming Algorithms: Convolution Neural Network (CNNS) , Recurent Neural Nctworks (RNNs),Training via back

propagation algorithm, properti€s with suitable example. (12 hrs)

Unit s:Data Visualiztion: htroductior! Types of data visualization, Data for visualization: Data typ€s, Data encodings, Retinal
variables, mapping variables to encodings, Visual encodings. Cluster analysis of large scale data sets: partitioning methods,

Clustering graphs and network data (10 hrs)

Utrit 6: Dats Optimizrtion and Deploymetrt : Recent trends in various data collection and analysis techniques, vadous
visualization techniques, application development methods of used in data science , Technologies for visualization, Applications of
Data Science- health care, image recognition, garning, medicine etc (10 hrs)

Note: The Question paier will comprise of 7 questiols of l5 marks eech uniformly distributcd over lhc entire syllabus brsed
on teaching hours. The candidates shall have to attempt any 5 questlons. Suggesaed Books:

Referelrces:

l. Cathy O'Neil and Rachel Schutt. Doirg Data Science, Straight Talk From The Frontline. O'Reilly.
2. Jure Lesko\elq AnandRajaraman and JefFey Ullman. Mining of Massive Datasels. v2.1, Cambridge University Press

col Explain ho's/ dala is clttectcd, managed and stored for data science

co2 Understand the key conc€pts in dala scienc€, including their real-world applications and the toolht used by

data scientists

co3 Become proficient in the statistical analysis ofdata and the use ofcomputation tools for data andysis.

co4 Design and implement vadous algorithms in a range ofReal world applications.

v&- L---.2.;3n€-w
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For Examinations to be held in the December 2024,2025,2026

Class: IlL Tech 3rd Semester
Brrnch: CSE
Course Title: Big Data and Analytics Lab
Course No.: MCSE3CA
Durgtion Er.m: 3 HRS

List ofPractical

Study of Big Data Analytics and Hadoop Architecture'

To study vadous HDFS Commands (Atleast l0)

tmplement following using MapReduce:
i) Matrix Multiplication (ii) Sorting ( iii) hdexing

Word Count Map Reduce program to understand Map Reduce Paradigrt

Installation of SPARK framework with or without Hadoop Famework

Implementation of Matrix Algorithms in SPARK SQL programming'

Write a command for the following in Hive Query Language:

il 
"irGrg 

ai*"t"ry to HIVE_HO:ME (ii) creating a daabase.( iii). creating a table ( iv) loading data in a

tiUte ("O c-ounting number of rows in a table and (vi) exiting the Hive CLI

Conrii"i 
" 
.poiti. example where we have a dataset that originates ftom news arti-cles or blog posts and a

frediction task where we want to determine the number of comments in the next 24 hours'

Use Pig t atin scripts to sor! goup' join, projec! and filter your data

Creating Databases, Tables, Views, Functions and Indexes in Hive'

Note: Laboratory work will be evaluated on internal scheme with following componentss

1. Lab. Work (Contiruous Assessment) 70y"

Z. Viva-voce test 30"/o

I

2

3

4

5

6

t
9

10

L T P c Intcrnal

,, I 50

Course Outcomes: By the end ofthe course students shall be able to:

lications in intelligent business

s like HadooP, MaP Reduc€ and NO

licatiors like recommender systems'

ltr w' v{ s=-=
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For Examinations to be held in the December 2024,2025,2025

Class: M. Tech 3d Semester
Branch: CSE
Course Title: Digital Image Processing Lab
Course No.: MCSE3CB

L T P c Internal

2 I 50

Course Overview: In this course the students will be able to apprcciate cloud architecture, create and run vfutual

machines on open-source OS, implement Infrastucture, stonge as a Servicc, irstall and appreciate security features

for cloud.

Course Outcomes: By the end ofthe course students shall be able to:

co1 lnstall and configure various concepts ofMATLAB.

co2
Understand the various concepts of lmage Processing.

co3 Apply image processing techniques in the sPatial domain

Suggested Lab Exercises:

heJab(Introduction to MATLAB).

I . To study the Image Processing concept.

2. To obtain histogram equalization image.

3. To implement smoothing or averaging filter in spatial domain.

4. Program for opening and closing ofthe image.

5. To fill the region of interest for the image

6. Program for edge detection algorithm'
7. Program of sharpen image using gradient mask
8. Program for morphological operation: erosion and dilation'

Note: IJ8boratory work will be evaluated on internal scheme with following components:

Lab. Work (Continuous Assessment) 10%
Vivr-yoce test 30Yo

,,M W'
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For Examinations to be hetd in the December 2024,2025,2026

Chss: lv1. Tech 3d Semester

Branch: CSE

Course Title: Cyber Security and Digital Forensics Lab
Course No: MCS3DA

b
Course Overview: Clber security aims to understand the dreats in network and secudty concepts and use of
authenticalion applications in different networks. Also helps to understand security services for email and awareness

of firewall and its applications.
Course Outcomes: By the end ofthe course students shell be able to:

Suggested Lab Exercises:

1. To implement the Encryption or Decryption procedure using any Substitution or Transposition

methods using C/C++ Languages.

2. To implement the Symmetric Key Cryptography Algorithm like AES using C/C+l languages.

3. To implement the RSA Algorithm using C/C++ Languages.

4. To implement knage and Audio Steganography using Windows OS built in Feature.

5. To implement Website Security using SSUTLS Certification

6. To implement the significance of Firewall using Windows Defender Firewall Rules.

7. To Implement Hashing Procedure using any OS Tools like HashCalc.

8. To implementation Disk Forensics using Autopsy or FTK Toolkit

9. To implement Memory Forensics using Volafility or Dumpit OS Tools.

Note: Laboratory work will be evaluated on internal scheme with following components:

1. Lab. Work (Continuous Assessment) 70y"
2. Viva-voce test 30o/"

L T P c Intern l

2 I 50

cot Implementation of Encryption and Decryption Algorithm using C/C+

co2 knplementation of AES and RSA Algorithm using C/C++ or Java Platform.

co3 Implementation of Steganography using Open Source Tools, Website Security using
SSUTLS Tools and Implementation of Software/tlardware Firewall

c04 Implementation of Hashing using MD5 or SHA Tools, Disk Forensics using any
Open Source Toots like Autopsy or FTK. Implementation of Memory Forensics
using Dumpit and Volatility tools.
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For Examinations to be held in the December 2024,2025,2026

Class: M. Tech 3d Semester

Branch: CSE

Course Title: Data Science Lab
Course No.: MCEDB

2 Vit"-"o." ,".,

1.

7.

course overview: In this course the students will be able to Build a Strong Foundation for. basic Statistical and

probabilistic measures for data sciJn"!, g"ii.- r* uth Darabases, Leam Programming with Python/R. and leam Data

Analysis Methods.

Suggested Lab Exercises:

Download,installarrdexplorethefeatuesofdifferentpackagesofpython/R.
n""Jirg Ji" i."* text f es, S*""i-Jtl," *.U ana expto;ng various commands for doing descriptive analytics on

the data set.

a. Write a program for Frequency distributions, Variability and Averages

+. W.i," u it"g'ram to predict the class of the flower based on available attributes'

S. Writ" u hto!**s to implement decision tree and K Nearest Neighbour algorithms 
1

5. write a program to build 
" 
iii"- ."s.r.i"" model and logistic regression model, check the model on a test data

and predict the numerical quantities'

z. Use ihe diabetes data set for Performing the following:

a Univariate analysis: Frequency, Mean, Median' Mode' Variance' Standard Deviation

8. Write a program to identiry the texts are positive and negative

9. Implementation ofword count example

10. Apply and explore various plotting functions on data sets'

a- Normal curves

b. Density and contour Plots
c. Correlation and scatter Plots
d. Histogams

i,[ote:Laboratoryworkwillbeevaluatedoninternalschemewithfollortringcomponents:

I lrb' Work (Continuous Assessment) 70o

30%

L T P C Internal

) I 50

Courre Outcomes: By the end of the course students shall be able to:

To understand the python/R libraries for dala science

To understand the basic Statistical and Probability measures for data science

fo p.o*t -a interpret data using visualization Packages in Python,/R

\Y'
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For Examinations to be held in the December 2024,2025,2026

Class: M. Tech 3d Semester
Branch: CSE
Course Titlc: Dissertation - I
Colrrse No.: MCSE311
Duration Eram: 3 ERS

Coorse overview: The dissertation is a yearlong activity, to b€ cffried out and evaluated in two phases i'e' Phase-l:

JulyiAugust to December/January and Phase-II: January/February to Juner'July'

Course Outcomes: At the end of the course, shrdents will demonstrate the ability to:

col Conceive a problem statement either from rigorous literature suwey or from the

requirements raised by extemal entity.

coz Design, implement and test the prototype/algorithm in order to solve the conceived

problem

The dissertation / project topic should be selected / chosen to enswe the satisfaction of the urgent

need to establish ; direct link between education, national development and productivity and thus

reduce the gap between the Industry and Academics

The dissertation should have the following:
o Relevance to social needs of society.
o Relevance to value addition to existing facilities in the institute.

o Relevance to industry need.
r Problems ofnatioial importance.
o Research and development in various domains.

The student should complete the following:
. Literature survey Problem Definition
. Motivation for shrdy and Objectives
o Preliminary design / feasibility / modular approaches

. Implementation and Verificalion

. Report and presentation

After multiple interactions with guide and based on comprehens-ive literature survey, the student shall identifr the

domain ina define dissertltion objectives. The referred literalure should preferably include

rggrrmrnergspringer/Science Direct/AcM joumals etc. in the relevant areas and any other related domain. In case

;;;-J*fiip"*dred-projecs, rhe relevant application notes, while papers, product catalogues should be referred and

reported.

Shrdent is expected to detail out specifications, methodolos/, resources required, critical issues involved in design and

implementatitn and phase wise work distribution and submit the proposal to the depafiment.. 
-

o phase-I Deliverables: A document report comprising of summary. of 
_ 
literature survey'

detailed objectives, project specifications, PaPer and/or computer aided design proof of

concept/functionality, Part results, a record of continuous progress'

. phase-I Evaluation: Intemal committee constituted by Head of Department comprising of guides of respective

rp""iutir"tiorU .n"tl assess the progresVperformance ofthe student based on report, presentation and viva voce

1)
2)
3)
4)

Performance or work done
Seminar
Vivo
Report

30Yo oftotal Internal mrrks
25Yo of total Internal marks
2570 oftotal Internrl marks
20Yo of tot^l lrternal marks

L T P C Intern!l

l4 7 150
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For Examinations to be held in May 2025'2026,2027

Class lll Tech: 4t Semester

Branch: CSE
Course Title: DISSERTATION-tr
Course No.: MCSE41 l

L T P C Internal Erternal

36 rE 300 r50

course over,iew: Research and development projecs based on problems of practical and theoretical interest, Problem

definition, background *."*"n, i"r"1oi..n 'of"ou"tatt projeci plan. Evaluation will be based on student seminars'

written reports, and evaluation ofthe developed system and/or theories'

AtleastonepublicationinajournalofrePuteismandatoryforthefinalevaluationofDissertation.

Note: Dissertation-Il will be evaluated for internal and externrl evslu'tion'

Itrternal evaluation will be done based on following componenb:

1, Presentation/ Demonstration : 407o of total Internal marks

2. Report : 407" of total Itrternal marks

3. Viva-Voce : 2070 of totel lDternal marks
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