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Semester |

$.No Subject code

Subjects | Teaching schedule Credits
WO, — (L] += [¥
| X CSMT 101 | Advanced Data Structures L 31 | @ £}

z L ESMT-103 | Machine Learning B - 3 | 1 | o 3
| & C5MT 105 | Wircless Network & Mobile Computing k| 1 o 3 ]
4 GMULO7 | Clowd Computing iy 1 19 -

5 (ESMT 109 | Research Methodology 2 1 l 0 2 |

6 L CSMT-111 | Advanced Data Structure Lab |6 0 & 3 _!

7. C5MT.113 ~ Machine Learning Lab o 0 L
| ~ Total Credits |20

S Semester ||
5.No  Subject code Subjects Teaching schedule Credits
. 1 B T [ ) 3]
|1 [ E3WTGY Netwark Security & Cryprography gl g 9 2

& CSMT-104  Data Analytics 3 1 o 3
| 3 | CEMT-106 Digital Image Processing 3 3 1 o 3

4 CsmTee Elective.1* _ - S -

5 | HUM-108 Human Values and Professional Ethicy 2 1 | 0 2

6. | C5MT 110 | Datz AnalysisLab Jul. & 11 6 3

2 |LSMT132 Digital Image Processing Lab 0] o0 | & 3

. Total Credits 20
* Students my opt Elective Course/Subject from the List of Courses/subjects offered by Department.
Semester-i o
S.No Subject code Subjects Teaching schedule Credits ‘
L| T P
1 CSMT201 Seminar - o0 6 0 2
|2 | CSMT-203 Rissertation (Preparatary work) | & - @ 24 | 18 |
' - Total Credits 1 20 |
= . SEDENORN
SNo  Subject code Subjects Teaching schedule ‘ Credits |
" T P
i | CSMT.202 | Lissertation/Praject work® . 0 0 0 | 0
Total Credits mw

B deesi aliles 1) tandidat i nouwld puibalen s @t beast 01 oo

Tota. ; B0 Credits
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List of Elective Subjects:

| {'_"___C,M'r, jﬁ _umlhematrcal I'uundauuns cnr(urnpumr Science
CCSMT-215 | Mobile Application De Devclapm:m
COSMT-217 p—— I_rfprmatmr:_ﬁ_;cuml
LCSMT-219 Web and Databuse Security -
| CSMT-221 : Advanced Algarithme N
CSMT-223 Cyber Security
CSMT-225 1 Advanced Windows Programming o
CSMT-227 _Elements of Robaties o
_ CUSMT-220 | Software Engimeering & Projiect Mﬂn.agr_‘mnm
CSM .23 | Remote Sensing Systems
LUSMIT-233 - = Thl?clrftll:ﬂl Foundations af Computer Science
CUSMT-235 | Distributed Computer Systems
USMT- 237 EEIIuIar Automata & I:sﬁ.pnh:atlnns a
CSMT1-239 | A& Newral & Network o
| C EM I- 3_4I —— j_ensur r:.*etwurks a -
LOSMT =243 | Object Oriented Information System Design
Lbﬂr =245 | Enterprise Enrnputmg. Melhudmngues ==
CUSMT-247 - | BmmedlcarﬁlgnalFrucessmg
(S?\_a_i e '349 o Bio-informartics ) -
[ "-."'.."IT-"'\I == == Sﬁft 'L‘;nmputmg - o -
| CSMT-253 | Medical Imaging Technique:
CSMT-258 ) Artificial Newral network and fuzzy Systems
CS5M-257 | Pattern Recugmlrun
CSMT-239 ' _ Parallel Computing
__{ SM =261 | Compiler Eona.lrucnnn

Mote: The acove list is subject to be modified depend.ng on the availability of faculty members and the subject syllabi sha'l ba
decided by the faculty cancerned.
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SYLLABUS

CSMT-1 ADVANCED DATA STRUCTURES Credit:3(3-1-0)

Unit 1: Introduction: Basic concepts of Linear and Non-linear data Structures, Computational
Models. Linear Search. Binary Search. Heap Sorting, Merg sort. Binary Search trees:

Introduction. Height of Binary search tree, Basic Operations in Binary Search Tree: Search,
Suceessor, predecessor, insert, deletion. minimum. maximum.

Unit 2: Balanced Search Trees: Introduction, rotations. AVL Trees- insertion, deletion. Red

Black Trees. insertion. deletion, Splay Trees- properties, splaving modes. splay tree operations,
insertion, deletion, searching

Multiway Search Trees: m-way scarch tree. B-tree-insertion. deletion. B’ tree- Scarching,
insertion. deletion. analysis. Finger Search Tree and level Linking, finger searching, finger
search tree. search in finger tree. Randomized Finger Search Trees- Finger searching in Treaps,
Finger searching in Skip Lists, trees- height, insertion, deletion, application in range query, x-fast
tree. v-lasl tree.

Unit 3: String Data Structures- Introduction, [Jigital Search trees- searching, insertion, deletion.
Binary tries. Suffix Trees, Suffix Array, Correspondence between sulfix array and suffix tree.

Unit 4: Data Structure for Disjoint Sets- Introduction. Disjoint set operations, Determining
connected components of an undirected graph. Disjoint set representation- Linked representation.
[Jisjoint set forests, Kruskal™s Minimum spanning tree

Unit 5: Hashing Technigues- Introduction. Stane Hashing, Hash Tunctions, Cuckoo hashing, Bloom
llters- design and applications

O b S

I Advanced Data Swoctures by PPeter Brass. Publisher: Cambndpee University Press

 Handbook of Data Structures and Applications, By Sartaj Sahani, Dinesh P, Mehia




CsMT-103 MACHINE LEARNING Credit: 3 3-1-0)

Unit -1 Machine Learning - Introduction . Model of Learmng . Types of Learning . Types of problem
Regression and lassification, Supervised and Llnsupervised learning, Reinforcement Learning Linear Fegression
Maodel representation for single variahle. Single variahle Cost Function. Gradient Decent for Linear Regresswn
Multivariahle model representation Logistic Regression Classification. Hypothesis Representation. Decision
loundary, Cost function, Advanced Optimization, Multi-classification (One vs All), Problem of Overfitting

Regularization. Bias and Variance.

Standard Scalar  Supervised Machine Learning @ k-Meares
Random Forest, Hyper Parametcr Tuning, Over Fittung ant
Random Initialization. Choosing number of clusters

Unit -2 Data Prepossessing - Label Encoder,

Neighbors, Support Vector Machine, Decision Tree.
Uinder-fitting  Unsupervised Learning-K-MEAN Clustering .
ction How do Neural Networks work’
Back propagation, Convolutiona
Il Connection, Softmax & Cross
I'he Vanishing Gradien

Unit -3 : Artificial Neural Networks (The Neuron, The Activation, Fun
How do Neural Networks learn” Gradient Descent. Stechastic Gradient Descentl.
Neural Networks - Convolunion Operation, Rell Layer. Pooling. Flattening . Fu
| piraps  Recurrent Nearal hetworks Ihe idea behind Recurrent Newral Networks .

Prablem, LS W L TM Variations,

Unit -4 : Pyvthon Library for Machine Learning - Numpy | Basic & Advanced Array Operations, Slicing
Indexing  Pandas - Creating a DatabFrame. Dealing with Rows and Columns, Indexing and Selecting Data, Working
with Missing Data, Seaborn: Stripplot. Swarmplot . KDE Plot, Box plot, Pair plot, Count Plot Joint Plot
Geikitl carn: Data Split, Model Training. Confusion Matrix, Perfarmance Metrics . Tensor Flow @ Tensor, Graph
Gegsion, Placeholder - Keras © metrics . optimizers . activations funct ion . Building an ANN, Evaluating, Improving
and Tuning the ANN, Building CNN. Evaluating. Improving, Tuning the CNN.

Lnit § ¢ Natural Language Processing : Tokenization , stemming . Lemmatization POS | Name Entity
Recognition , Chunking . spacy . nltk ; Image processing in Python @ Using the Image class . Reading and writing
images , Cutting, pasting, and merging 1mages . Geametrical transforms . Color transforms Image enhancement

using PIL, matplothib, epencv,

Books :
| 1. Alpaydin, Introduction to Machine Learning. Prentice Hall of India. 2006,
31 M Mitchell, Machine Learning. MeGraw-] [ill, 19497,
10 M Bishop, Pattern Recognition and Machine Learning. Springer. 2006,

TR0 Duda. P I Hart. and D.G. Stork. Pattern Classifieation, John Wiley and Sens.

2001 o 5;%*




CSMT-104 WIRELESS NETWORK & MOBILE COMPUTING Credit:3(3-1-0)

UNIT-1 Overview of wireless communication: History, Different Generations. General
characteristics of mobile devices, Lleciromagnetic spectrum. Radio propagation mechanisms,
characleristics of wireless medium, wireless wopology, cellular system {(cell concepts, cell
hierarchy, cell fundamentals) lssues in mobile computing: Introduction, functions, 3-Tier
architecture. applications and services. GSM: Mobile services, System architecture, Radio
interface, Protocals, Localization and calling Handover, Security.

UNIT-2 WLAN: Technical issue (uses, design goal, types, components and services offered by a
typical IEEE 80211 network). IEEL 80211 standard (physical layer. MAC layer mechanism &
functionalities, CSMACA  mechanism). HIPERLAN: HIPERLAN standard. Hyperl AN/
(physical layer, DEC & RLC Taver. MAC sub-laver). Hyperl, AN/2 (Physical layer. MAC sub-
laver, power conservation issues) BLUE TOOTHE Specilications,  transpor prmnv:{nl group,
middleware protocol group. profile

UNIT 3: Medwm access control (wireless): Motivation for a specialized MAC (hidden and
exposed terminals. near and lar terminals), SDMA. FDMA. TDMA and CDMA.

UNIT 4: Mobile Network layer: Mobile IP: Goals, assumptions, entities and terminology, [P
packet delivery, agent advertisement and discovery, registration, tunneling and cncapsulation,
optimizations. and dvnamic host configuration protocols (DHCP). Mabile Transport layer:
I'raditional TCP. Indirect TCP. Snooping TCP,, Mobile TCP, Fast retransmission/ fast recovery,
transmission/time-out freezing. selective retransmission, transaction orented TCP, Wireless
Application Protocol WAP: Introduction. protocol architecture and treatment of protocols of all
layers,

UNIT-5 Intraduction & issues in Ad Hoc wireless networks: introduction ( cellular vs ad hoc
wireless networks and applications). Medium Access Scheme. Routing, Multicasting, transport
layer protocols. Pricing Scheme, QoS provisioning, Sell’ organization, security, addressing and
service discovery, energy management. Scalability, deployment considerations. lssues in
desizning a routing protocol for ad hoc wireless Networks (Mobility, Bandwidth constraint,
Irror prone shared broadeast radiw channel, Hidden & exposed Terminal Problems, Resource
Constraints. characteristics ol wle routmg protocol). Ulassilication of routing protocols: Table-
driven rounting protocols (DSDV.WRP) On=demand reuting protocols (DSR. AODV, LAR),

Text Books:
| Murthy and Maney, Ad Hoe Wireless Networks, Pearson Education publication,
2 Jovhen Schiller.—Mobile Communications:, Addison-Wesley,
1. Stojmenovic and Cacute, -Handbook of Wireless Networks and Mobile Computingl, Wiley,
2002, 15BN G47 1419028,
REFERENCES :
I. Adelstein, Frank. Gupta. Sandeep K5, Richard 111, Golden . Schwiehert, Loren,
~Fundamentals of Mobile and Pervasive Computingl, ISBN 0071412379, McGraw-Hill
Professional..
1 Hansmann, Merk. Nicklous, Stwober, -Principles of Mobile Computingll, Springer.
4 Marvn Mallick. -Muobile and Wireless Design Bssentialsh, Wiley Dream Tech,
Maobile computing. A K talukder and B Y avagal
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CSMT-107 CLOUD COMPUTING Credit 3} 3<1-0
LN

L foud Commputimg Unerses Cogeins of Cloud compotmg © ool companents - [aseitlnl eharnciersties - Onedemund sellservice,

Throcl metwarrk secess, Location independent esotiree poolung Bapid clasticity W cosured service, Comparing eloud priwiders with
raduionad |1 seevice providers, Roots ol clowd compiating

LINET-11

Cloud lisights Arehieciural wmlluences - High-perfomance computing, Uity and Enterprise wrid computing, Cloud scemarios -

Penefits: scalability simplicity vendors security, |imitations — Sensitive information - Application development- seeurily fevel of
third porty - secorny beretits, Begulority ssues: Government policies.

LINET-11

y , i e | desie dod panfin
Cloud Architectune: Layers and Madels Layers i clood architeciare, Soflware as u Service {Sans), r’-"!lUf':I* al :“"]3 ;"‘1 ’[:*1'"-:1

~ . . & - - P - ol z |n " T, IF\_r N
Plattonm as 1 Service | Paa% b, featunss of Pas® and benelits, Infrastrocture as i Service { laaS), leatures of laa§ pnd bunelis =t

prowiders. challenees and risks 0 cloud adopion. Cloud deployment model: Public clouds - Privale clouds - Cammunity clouds -
Habred londs - Advantages of Clood computing

ENEE-IY

b Sopmnlarerse O ond S mnd Goreent fomd Dmedgton s Sembitor, understand ing CloudSm simdator, CloudSm _ |
Viwhintewturet b oser ek U TowsdS o, CinndSoan, Sanbavi) | "||C'~I.II'I|.|III_|1 W -.Irkll'lin_.' |1|~'l|'|;\-|*|"- fise € Towd S Introduction o Cireent live!

NI

Introductivn o Y MWire Simulator Dashes of VMW, wdvaniiges of VMware vidualcaation, wsing YVmware workstition, cezling

wirtial welncs-undersinding virtual machanes, create o new virual nehiog o local bost cloning wirtual mackhines, virtialiee o
phvsscal mmpching, stanting and stoppiog vl oachoe

[ETR1E] S5

I Cloud computing o practical approach - Ambony T Vele . Toby ) Velie Roben Elsenpeter,
FATA Mot Thil
3 ol Computing Web-Based Apphications Thin Change the Way You Work and Collaborale
Cloud computing T duimiies- Judith Murwite | Robin Bloor . Marcin Kfnin Fem
Halper, Wiley Publishing, [nd

1

1

 hond Computing (P ingiples mned Paradigmsp, Fdited by Bakoema Buyea, Jumes Broberp, Andreg) Goscinskd, John Wiley o
Swarts, lie 2L
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CSMT-109 HESE ARCH SME THODOLOW,Y Credits: 2i2-1-0)
I -1

Objectives and tvpes of research: Mativation and ohjectives — Research methods vs Methodology
[spes of rescarch - Deseriptise s Analstical. Applied vy, Fundamental. Quantitative vs. Qualitative.
Conceptual vs. Empincal.

Research Formulation  Defining and formulating the rescarch problem - Selecting the problem -
“ecessity of defining the problem - Impontance of literature review in defining 2 problem - Lierature
review - Primany and secondan sources — reviews, lrealise. monographs-patents - web as a SOUFCE
warching the web - Critical literature review - Identifving pap arcas from literature review -
Development of working hypothesis,

L mit-2

Research design and methods  Research desion  Basic Principles- Need of research design
Features of good design - Important concepts relating 10 research design - Observation and Facts. Laws
and Theories, Prediction and esplanation, Induction. Deduction. Developmient of Muodels. Developing o
rescarch plan - |aploration. Deseription. Diagnosis. | xperimentation. Determining experimental and
sarmiflie desiians.

L nit-3

Data Collection and analysis: | secution of the rescarch - Obsersation and Collection of data - Methods
of data collection  Sampling Methods- Data Processing and Analysis strategies - Data Analysis with
Statistical Packages - Hypothesis-testing - Generalization and Interpretation

L nit-4

Heporting and thesis writing — Structure and components of scientific reponts - Types of repon

| cchnical repons and thesis - Significance — Diflerent steps in the preparation — Layout. structure and
|anguage of typical reports - Hlustrations and tables

- Bibliography. relerencing and footnotes - Oral presentavon — Planning - Preparation - Practice
Mahing presentation — Lse of visual aids - Importance of efféctive communication -

L nit-5 Application of results and ethics - Eavironmentul impacts - Ethical issues - ethical committees -
t nmmercighisation  Copy right  rovalty - Intelicctual propeny nights and patent Jaw - Trade Related
aspects ol Intellectual Propeny Kighis Reproduction of published matenal — Plagiarism - Citation and
ackmos ledgement - Reproducibiling and acciuntabiliny

KEFERENCE BOOKS:

1 Carg, 140 Karadia, ], Agarwal. boand Agareal, UKL 2002, dn intraduction e Research
Wierbpadesleszrr, BESA Publishers.
2 winha, SO and Diviman. ACK L 2002 Keveerelh Methodology, ss Lss Publications /
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CSMT-102 7 &
1T-10 NETWORK SECURITY AND CRYPTOGRAPHY  Credi i3 100

Looan § Intro T -
ntroduction: Termmology. Substitution <iphers and Transposilion CIpRErs. simple NOR. One-

[ime Pads. Computer Algonthms {nplocmphic Protossls

Crvplography, Omie-

L mit 2 i ! )
" Protocol Building Blocks: Intraduction. Cammunication using Symmeins
lic=key O plographt

W a Hash Functions One- W ay Hash Funsirons. l'."-‘T‘I1I"ﬁl..|=I'I1-|.'-ilit‘T'| using Pub
Digital Signatires. Dignal Sugnawres with Eocnyplion

Lmit 3 Protocols: Authentication and hes exchange. hey Exchange. Authentication. Multiplekey public
key envprography . Secret splitting. Secrsd Sharing. Cryplographic protecion Fero- knowledze
Proats, fero-knowledee Proots of Indenbty. Biind Signatures, Obiliy ious Transfer, oblivious
signature, Simulansous Contracy singitg cn pmgraphlcT..-\:hn'rquﬁ

Lot d ke Manszement @ Ceneraiing het s soonlinedr kevapaces. [ransferming hess b erifving hess

Losing kexs

Lnit 3 i sing Algorithms: Chomsing an A loorithm, Publbic-key &ny plagraphy versus Symimeir

crvptographs Emerypingd amuieation Channels, Encrypuing data for Storagc.

Crptographie Algorithms: Re AL S

Bauiks:

spplicd U r plography By Bruce Schigier. John b ales &-Sons
L sctwork Secunms and O plowraphy by Willam Silling

3 Soclwirh Security and Ony prography by Forouron
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CSMT- .
r-106 DIGITAL IMAGE PROCESSING  Creait:3(3-1-)

Introduction wnd Fundamentals SMobwalion and [Merspective. Applications, € QIMHHIENTS of hmage PP ssing
System. Element of Visual Percepiion. A Sinple Image Model, Sampling and Quantization

l1l'|ll|5_r." Enhancement in Spatinl Diomain lotrodwcion: [wiy tiray Level FumoLioms [Mipcewist-
Pramstarmation Functions Conrst Stretcling, istogram  Specification.  Histogrars Equalieation, |ocal
i : linawe Subleaction, Image Avernging. Basics
' The Laplacian

Umit 1:

Langir

| |_|h-l||-'l-'l'l'll.‘|1l. Eithancement using Antbimeie ] oge Cperations
el patial Fillerma: Sawothing - Mean e Ordered Stistic | e Sharperming

Unit 2; Image Enhancement in Freguency Domwin Fooricr Translorm and the Freguency Damain, H'"j"“ of l'_'lmmw‘
- Frequency Domaim, Filters i_uw-pllwu. High-pass: Carrespondence Between Fillering n Spatial and
Frequency Domain: Smoothing Frequency Domain Filters — Gausstan Lowpass Filers, Sharpening Frequency
Domain Filters - Gaussian Highpass Fillers. Homomorphic Filiering oo
Image Restorntion A Model of Restoranion Process, Noms models, Restoration in the presence al Naise only-
Spatial Filering — Mean Fillers: Arithmetic Mean filter. Geametrie Mean Filier, Order Statistic Filters "‘j}’d'“
Filter, Max and Min filiers: Periadic Noise Reduction by Frequency Domain Filiering ~ fandpass Filters:
Mimimum Mean-square Errar Restoration,

Lnin 3: Color Image Processing Color Fundamentals, Calor Models, Converting Colors. to difterent midels, Color

Transtormation, Smoothing and Sharpening, Calor Segmentation
Morphologienl Image Provessing Inimoduction Logic Operntions involving Binary Images. Dilanon il
Erosion, Chpening ind € lesing, Morphalogeal Algorithms Houndary Exiraction. Region Filling, Extracnion ol
Conmeeted Componests, Comves Hullo T, Thickening
Lnitd: Registration Intiaduction, Geametre Trinslermmtion Plane 10 Plane transiormation, Mapping, Sterea Imaging
Agorithims o Fstahlishi g prrespansdenee, Aldarithms w Recover Deplh Segmentation Introductaon, Region
I seraction. Pisel-Based Appruach, Multi-level Theesholding, Local Thresholding, Region-based Approach, Edge
1 e Detection: | due etection. Edue Operators, Pateen Filnng Approach, Fdie Linking and Edue
Followine. Fdee [laments Extracion by Thieshelding, Edpe Detecter Perfrmance, Ling Detection, Corner

Fhetecton

Lmit 5 Feature Extraction Represeatation, Topalogical Atinbutes, Geometric Avtributes Description
Houndary-hased Crescripeion, Regicn-based Description, Relationship.
Object Recognition Deterministic Methods, Clustering, Statistical Classalication, Syntactic
Recopmton, Tree Seireh, Graph Matching

Referenced Text Books

S.no Title ol Book Author Name Publisher of Book
I gl Domge Processing Balisd O Crmranlvaes nd Pearsen Education
Rachard 1 Winls
1 Fhaestal livgip IMoacessang gid U ornpraten R Ssebuilkalt Liliin W ilew disd Sos
I\ =k b
1 | il s of Dgaril I Yo Jan Premige Hall, Lipper Sauldle
PFrocessing | Kiver, %)
."-|. "-;z
o e gff‘ |
G N
i Fy
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HUM-108 P
HUMAN VALUES aND PROFESSIONAL ETHICS Credits: 2(2-1-0)

LNIT o

Lowrse Introgdue - :

o s.-_urdul:h]tm“-m Meed, asic Guidelings, 4 ontertl and Provess lor Value Lducation . Lnderstanding the need.

'h-a.tu;‘n -"'nccn-L:I 1.un|1e:|| and process for Value | ducation Sell Exploration what 1 t” - its content and process.
eptance” and Experiential Validanian- as the mechanism for self exploration . Continuous Happiress

a SaTE
h:flr:sbp'fr'w & li!'m'_a] basic Human Aspirations . Right undersianding. Relationship and Physical Facilities- the
quirements tor fulfillment of aspirations of every human being with their carrect priority

UNIT 2

l-’lf‘d"-"[.imdi"g Harmony i the Human Beine - Harmons i Mysell Understanding human b
af the sentient *I and the material *Body' . Understanding the needs of Self (*1') and “Body” - Sukh and Suvidha ,
Understanding the Body as an instrument of “I° (| being the doer, seer and enjoyer) \Understanding the
characteristics and activities of *|' and harmony in *I" Uinderstanding the harmony of I with the Body: Sanyam and
Swasthva: correct appraisal of Physical needs.

ging as a Co-existence

UNIT 3

Understanding Harmony in the Family and Socicty- Harmony in HumanHunvan Relanisnship. Understanding
Harmony in the Bumily  the basic unit of human interacbon . Understanding values in human-human relationship.
meaning of Nsava and prozram for its [uifillment 1 ensure Ubkay-rriptic Trust (Vishwas) and Respect (dammien} as

e toundatsonal s dlues of relationship

LUNIT 4

Understanding Harmany in the Nature and Existence - Whole existence as Co-existence Alnderstanding the
harmony in the Nature_Interconnectedness and mutual 1wl fillment among the four orders of naturerecyclabiliny and
self-repulation in nature Undersianding | xistence as Co-esistence ($ah-astitva) of mutually interacting units in all-
pervasive space  Halistic perception of harmony at all levels of existence - Practice Exercises and Case Studies will

be taken up in Practice Sessions,

UNIT 5
Implications of the above Holistic Understanding of Harmany an Professional Ethics Natural acceprance of human

values - [Delininveness ol Etheal Hoaman Conduct Basis [or Humanistic Education.

References:
I Value Fducation websiies, hitps!uhv ac.in, Bp Cwww upti ac in

2 Story of Sl bipwe wostoryolstull com
1Al Gore. An laconvenent Truth Paramount Classics. L'SA

4 Charhe Ulhaphin, Modern Times. United Arnists, D54
P et Madern Technologs the Unleled Sters & Comdin A Riehn Here Bight Mow, Uvelewala Produstions




