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MADHAV INSTITUTE OF TECHNOLOGY AND SCIENCE, GWALIOR - 474005
(A Govt Axded UGC Autonomous fnstimte AfMilated to R G PV Bhopal M P )

Department of Computer Science & Engmeenng and Information Technology

NETWORKING WITH TCPAP
150711/160711 (DE-3)

COURSE OBJECTIVES

e To build an understanding of the fundomental concepts of TCP/IP with compuser

nctworking
o To famstliarize the student with the basic taxonomy and terminology of the TCP/IP arca

e Yo understand the network traflic, congestion. controllng and resource allocation

Unit-1
{atroduction ; ARPANET. ISDN and Broadband ISON, Protocols and Standards.

Internet Admimstration . ATM Model, SONET & SDH, TCPAP Protocol Suric, Network

Addressing ai vanous layer

Unit-11l

Suncins. Sz Do (R SSIIGARD

—lobilc IP. Umcast Routng Protocols (RIP, OSPF, and BGP).

Multseasting and Multicast Routing Protocols

Unit-H1
TCP and UDP Laver: TCP Reliable data transfer, Conmection Esinblishment & Release,

TCP Frame. Header Checksum, Shidwg Window Concept for error cnnuol-

— Peeudo header, Encapsulanon, Checksum,

Multplenng & Demuluplexing Stream Control Transmissson Protocol

Unit- IV
Application Laycr:’

Unit-V
Multimedia and Nest Generation Protecol: Voice over I Real Tume Transport

Proacol 1Py Addresn: (IRGCOIICMPNEFIRVRIEPOREITIES)
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' MADHAV INSTITUTE OF TECHNOLOGY AND SCIENCE, GWALIOR - 474005
(A Goyt Asded UGC Autosomens Institute Afihated 1o R G PV Bhopal. MP)
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RECOMMENDED BOOKS

¢ [ata and Computer Commumication, W Stalling, Pearson
Interneiworkimg with TCPAP - Vol - |, D.E Comer. PHI

Dato Commumeation & Networking, B A Forouzan

ISDN and Broad band ISDN with Frame Relay & ATM. W Sualling
LANs, Kewser

. ——— e RS R . ——————— ——— - e b s e s R

COURSE OUTCOMES

After completion of this course. the students would be able 1o

COI  define the concept of compuicr network and vanous ki cred architeeture

CO2 compare the classless and class full addressing of IPV4

(’ CO3 identify the different types of networking devices and ther functions W ithin a network

CO4 anolyze various protocols of computer networks for assisting network design and
implemenianon

CO3 design clicnl server  appheations and commumcation model and protocols for
communscalon

COG elaborate vanous TCP/IP protocol for achieving mulimedia and sccurity serviees
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MADHAV INSTITUTE OF TECHNOLOGY AND SCIENCE, GWALIOR - 474005
(A Govt Awded UGC Autonomous Instituie AMhoted o R G PV Bhopal. M )
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Department of Computer Science & Engmeenng and Information Technology

DATA MINING & WAREHOUSING
150712/160712 (DE-3)

COURSE OBJECTIVES
o To understand the volue of daa mintng 10 solyving reat-world problents
e To gan undeestanding of algonthas commonly uscd in duta mining {ools

o Todevelop stulity for applying data mimmg looks 16 real-world probicems

Unit- 1
Introduction: Motivatson, important, Daa type for Data Mumng Relational Databoses,
Dutn Ware-Houses Transactsonal Databases. Advanced Database System and lis
Apphications. Data Miming Functionalitses Coneept/Class Descrplion. Association

Analy sis Classification & Predicton, Cluster Analy sts, Outliner Analy sis Classification

Unit- 1
Datia Warehouse and OLTP Technology for Data Mining: Diffcrences betwoon
Operstional Dotnbase Systems & Data Warchouse. Multidimensional Data Model,

Dats Warchouse Architectime. Dala Warchowse  Implementation, Data  Culx
Tuchi 1o Emnergang Scenano of Patieem Wasehousing Sy s

Unit - 111
Data Pre-processing: Data Cleanmg. Data Integravion and Transformation, Data

Reduction Diseretization and Concepl Hicearchy Geocration Data Miming Pramitives

Languages and Svstem Archuectures, Conoept D:scnpmm.—

Uit < 1V
Mining Asseciation Ruoles in Large Databases: Associaton Rule Mining Market
Basket Anohysis. Basie Concepts, Musing Sungle Dimensional Boolzan Associntion

Rules from Transachonal Databnses: The Apnon Algonthm. Generating Assocution

s o e -G RN AT S ATEORS
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MADHAV INSTITUTE OF TECHNOLOGY AND SCIENCE, GWALIOR - 474005
(A Govi Awded UGC Autonomous Instnute AlTilaied o R G PV Bhopal. M P )

.r-’.g::

@SEPCSHRRSE) Minine  Mululovel  Association Rules. Muludimensional

Associalion Rules. Constramt Based Association Rule Mimmyg

Unit - V
Classification & Predication and Cluster Analysis: [ssucs Regarding Classification
& Predication. Different Classification Methods. Predication. Cluster Analysis, Major

RECOMMENDED BOOKS

e Data Mining Concepts and Techmgques, Han and Kamber, Morgan Kaulmann
Publications
o  Dats Miming Techmques, A K Pujan. Universitics Press Pt Lid

COURSE OUTCOMES

Aftee completion of this course, the students would be able 10

CO! classify varous databases systoms and data models of data warchouse

CO2 compare vanous mcthods (or stoong & retneving data from dilferent data
SOUTTCS/ ICPOSIOny

CO3 apply pre-processing lechniques for construction of data warchouse

CO4 nnalyso dota mineny for knowledye discovens & prediciion

COS explan data mimng methods for Wdentification of assaciabion for transactional databascs

COGL deyclop vanocas classiflicabion and clusiening algonthms (o daa using data minng
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(A Govt Aided UGC Autonomaesis Instite AlMilted toR G PV Bhopal M P )

Depanment of Computer Science & Engineening and Information Technology

DISTRIBUTED SYSTEMS
150713 (DE-3)

COURSE OBJECTIVES

o To provide students contemporany Know ledee of distnbuted sy sicms
o Toequip students witls shills 10 analvze and design disinbuted apphicanons
»  To gam expericnce i the design and 1estng of a farge soflware system. and 1o be able

to commumcale that dessgn 1o others

MADHAV INSTITUTE OF TECHNOLOGY AND SCIENCE, GWALIOR - 474005

Unit- )
Introduction to Distributed Systems: Archulecture for Distnbuted Syvstem. Goals of
Distrabuted Svstens, Haedware and Software Concepts. Disinbuted Computing Model,

Advontages & Digadvaniage Disinbided Ssstem,

Unit -1
Distributed Share Memory: Basw Concept of Distribued Share Memony (DSM).

Structure of Share Memory Space. Consistency Model and Thrashing

Unit < 111
Distributed File System: Desirable Features of Good Dustnibuted File System, File
Model. File Service Architecture, File Accessing Model, File Shanng Semantics. File
Catchung Scheme. File Applicaton & Fault Tolerance

Vit « IV
Inter Process Communication and Synchronization: Daa Representanon &

Marshaling.  Group  Communication, — RPC-

Implementing RPC Mcchamsm. Swb Generation, RPC Messages: Synchromzaton -
Clock Svnchronization. Mutun! Exclusion. Electon Algorthms - Bully & Ring

Algorrithms
2 s

&
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MADHAV INSTITUTE OF TECHNOLOGY AND SCIENCE, GWALIOR - 474008
(A Govi Awded UGC Autonomous tnstitite Affiliated o RGPV Bhopal. M P )

Uit - V
Distributed Scheduling and Deadlock Distribuied Scbcdulmg--
-Z'oumoncms for Load Distnbutng Algonithms. Different Types of Lond
Distbuting Algonthms, Task Migration and sts ssues Deadlock- Issues i deadlock
detaction & Resolutions. Deadlock Handling  Stegy.  Dysinibuied  Deadlock

Algornithms

-

RECOMMENDED BOOKS
e Distnbuted Operating System Concept & Design. Sinha, PHI
e Distnbused Sysiean Concepts and Design, Coulouns & Dollimore. Pearson Pub
e Distnbuted Operating System. Andrew S Tanenbaum, Pearson

COURSE OUTCOMES

Afier completion of thes course, the students w ould be able 10

CO! el the basic clements and concepts refated o dustributed sy stem lechnologses
COY  demonstrate knowledge of the core architectural aspects of distnbuled svsiems
CO3 identify how the resowrces in 3 distnibuted sysiem are managed by algonthm
CO4  examine the concept of distributed file sysicm and distnibuted shared memon
CO3  compare \anous disinbuted system algonthais for solyving real world problems
COG  devciop application for achioviny Vanous scn iKes of destnbuited s\ siom

r\ﬂ‘l/ q(;J
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MADHAY INSTITUTE OF TECHNOLOGY AND SCIENCE, GWALIOR - 474005
(A Govi Axded UGC Autonomous Institute Afliliated 10 R G PV Bhopal. M P )

Department of Computer Science & Engmeering and Information Technology

SOFTWARE TESTING
160713 (DE-3)

COURSE OBJECTIVES
o To understand defects and vanous levels of lesting
s Tostudy about testing plan, management and is types

o To understand the testing automation and s challenges

Unit-1

Introduction: Overview, Objectnes, Soltware Structure and Sofiware Testing,
Purpose of Tesung, Testing vs Debugging. Model for Testing, Taxonomy of Bugs,

Unit =11
Testing Tactics: Software Testng Fundamentals. Basic Path Testing. Control

Structure Testing, Blnck-Box Tesung Graph Based testmy methods, Equivalence
Partiioning. Boundary Value Analysis. Orthogonal Testing, White Box Testing, Test

Coverage — Trageability mates

Lmit <111
Testing & Levels: Overview, Objectives. Testimg Levels. Unit Testing. Component

Testing, Intcgratson Testing. System Testing, Interoperabulity Tcslmg—

Unig -1V
Special Tests: Introduction. Complexmy Tesung. Graphical User Interface Testing,

Seeurity Tesung, Performance Testng. Volume and Stress Testing, Recovery Testing,

Unit -V
Test Planning: Introdoction, Test Policy, Test Strategy . Tess Planting, Quality Plan
and Test Plan, Guedehines: for developmyg the Test Plon, Test Estunation, Test
Standords, Building Test Data ond Test Cases, Essential Achivines in testing. Test

WK
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MADHAV INSTITUTE OF TECHNOLOGY AND SCIENCE, GWALIOR - 474005
(A Gornt Awded UGC Autonomous Institute Affiliascd to R G PV Bhopal M P')

Management Software. Test Log Document. Effective Test Cases. Test File. Building

< ¢ Rules and Responsibilitics n Testng Lafe Cycle, Test Progress Monionng

RECOMMENDED BOOKS
o  Software Testing Techmques and Appheations. Arun Khannur. Pearson Education
e Software Engincenng. Roger S Pressman, Sisih Edeion, Tatn McGraw Hill

e Software Tosting Principles. Tochmiques and Tools. M G Limave. Tata McGraw Hill

COURSE OUTCOMES
After suceessful completion of the cowrse students will be abic 1o

COl  define different bypes of defects and 1esung models

CO°  demonstrate methods of test generation from requirements
C03  explun dilferem tvpes of testing

CO4  apply software testing technigues in commercial covironments
COS  examine vanous test plans and contisuous quality umprosement

CO6  choose the yarious lest 1ools for autoemation

e ———————— ————
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ANNEXURE - 11

Syvllabi
of
Open Category (OC) Courses
offered by Department of CSE & IT
in B.Tech VII Semester
Under Flexible Curriculum

[ITEM-4)



MADHAN INSTITUTE OF TECHNOLOGY AND SCIENCE, GWALIOR ~ 474005
(A Govt Anded UGC Autonomous Institute AMhated 1o RGPV Bhopal M 1)

e

Department of Computer Science & Engincenng and Information Technology

SOFT COMPUTING
900208 (OC-2)

COURSE OBJECTIVES
e Toprovide the student with the basic understanding of neural nctworks and fuzsy logic
fundamentals. Program the related algontims and Design the required and related
svsicins
e To understand the fundamental theory and concepts of ncural networks, neuro-

modeling several neural network parsdigms and s applications

o To understand the basics of an ¢volutionan cemputing paradigm known as geochic

s SV IVFVFIIFIFVFIVFIYVFIEVFSEVEF

algonthms and its apphication 1o engineenny optimization problems

- T —— oo

Unn-l
Introduction and Fundamental Concept of ANN: Basic models of Aruficin! Neural

Networks. Termmmologses of ANNs McCulloch-Pits Newrons. Lancar Separatnlisy, Hebb

Naiwork _muduchun. Perceptron Networks. Back

Propagation Networks. Radial Basis Funcion Networks, Hopefield networks

Unu-11
Unsupervised Learning: Fived weght Competitine Nets. Kohonen Self-Organiang
Map leaming seclor quantization  Counter propagation  Networks -

Unis-111

Fuzzy Set Theory: Fusrn Sets. Fuzey Membershup Funetions Operations on Fuen

Sets, Fuzey Relations, Fuzzy rules, Fussy Reasonmg Deluzzifiention: Lembda-Cuts
for Fuery scts (Alpha-Cuts), Lembda-Cuts for Fuzey Relationy Fusn Inference
Svatem Introduction. Mamdani Fuzsy Model, Takagi-Sugeno Fuszsy Model

LotV
Iotroduction: Biological Background, Traditional optimization and Seaech Teehmigues,
Basic Termmologies m GA. Operators in Geneue Algorithm, Stoppmyg Condilion for

W~
\b}*/wm/ &
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MADHAV INSTITUTE OF TECHNOLOGY AND SCIENCE, GWALIOR - 4740058
(A Govt Awled UGE Avtomsmious Taestitie AMilated 1o RGPV Bhopal M P )

5 '

Gemetic Algonthm Flow.  Classificonon of Genotic AIgwlhm.—

UitV

Hybrid Soft Computing Techniques: lntroduction, Newro-fuzzy Hybrd sy ssem.
Adaptive Newro Tusey inference ssstend ANFIS), Geneue Neuro Hybnd system,
Apphication of Soft Computing Technsques

RECOMMENDED BOOKS

e  Prnciples of Soft Computing. S N Snvanandamand $ N Deepa . Wiley

o Neutal Newworks, Fuzzs Logie and Genetie Algonthms Sxnibesis and Applications-S
Raujascharan & G A Viavatahshou Par, PHI

o Introducnon to Soft Computing Newro-Fuzsy and Genetie Algonthms, Samir Roy and
Udit Chiakraborty, Pearson

o Neural Networks and Learming Machines-Simon Hay ki PHI
o Furry Logic and Engnecring Apphcation, Tomthy Ross. TMH

D e T DY ——— g

COURSE OUTCOMES

ANer completion of this course, the students would be able w

COL  define busic concepls of neural network and fuzzy systems

CO2  compare solutions by applyimg vaneus soft computmg approaches on a given problem
CO3  develop and tran different supervised and unsupersised leaming

CO4  classify vanous nature nspired algonthms according to their apphicabion aspeet

COS  compare the eficiency of vanons hybnd ssstems

COG  desiun a soll computing model far solving real world problems

\}?)‘/ w o @./\h//
=
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(A Govt Auded UGC Aisonomous Institme AMbined to R G PV Bhopal M P)

Department of Computer Science & Engmeenng and Information Technology
NETWORK SECURITY
900209 (OC-2)
COURSE OBJECTIVES

o Toprowide concepival understandimg of nelw ork securts prncaples. rssucs challenpes
and mechanisns

e Toundersiand how (o apply énen pion techniques (o secuee data n iransst across dota
networks

e Toesploreihe requirements of real-time commmumication sceanty and rssues related 10

the secunty of welb s kes

Secunity: Prmciples  and  Auacks. Tasic Number Theory: Prme  Number
Congruenoe s Modular  Exponeniiation Fundamentals  of  Crovplographn
Steganograpby . Cryptanalvsis. Code Breaking. Block Ciphers and Sicam Ciphers

Substituvon Crphers, Transposstion Ciphers. Cacsar Cipher, Play Foawr Cipher, Hill
“t Cupher Modes of Operation
Lnit-11

Cryptography: Synumetne Kes Crvptogeaphy, Public Nes Craplography. Prnciples

of Mubhe Koy Cryprosy steen,  Classecal Covplographie Algonthms  DES, RCH

K¢y Exchange

Unit-111

Hash Functions: Hash Functions. One Wayv Husll Function, SHA {Scewre Hosh

s W

MADHAV INSTITUTE OF TECHNOLOGY AND SCIENCE, GWALIOR - 4740035
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MADHAY INSTITUTE OF TECHNOLOGY AND SCIENCE, GWALIOR - 474005
(A Govt Asded UGC Autonomous Insutute AfMiliaied 1o RGPV Bhopal. M P )

Unit -1V
IP & Web Security Overvien@SSISEEIRESOERET LSS0 TS (THRSHORESRS

Staustical Anomaly Detection and Rule-Based Intnsson  Detection, Penctratson

Tesung. Risk Managemen: (iSRRI S SR FURGUDRANI MRS POICE)

Unit -V

Inection Altacks, Session Hyackmy wrl Attack. SYN

Fleoding. Distnbuted Denial of Serviee Hacker: -d Tyvpes of Hackers,

RECOMMENDED BOOKS

o Cryptography and Network Security, William Seallings. Pearson Education

e Cryptography and Network Secunty, Awl Kahate, McGran Hill Education

o Incident Response and Compater Forensicy, Kevn Mandia, Chris Prosise, Totn
MeGraw Hill

COURSE OUTCOMES

Aller completion of the course studerts would be able o

COI  deline sanous aspects of netwark secunty

COZ  Mustrate fundamentals of number theors and crvplazsraphy

CO3  apply security mechamsms to achieve panciples of netws ork secun

CO4  analyz¢ the couse for vanous existing netwodk stacks

COS  examing the vulnerabiliics i apphcations over intemes

CO6  develop o secure protocol for achicvmg varous nely ofk secunly seryvices

N~ gy 4‘/\/}7/
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MADHAV INSTITUTE OF TECHNOLOGY AND SCIENCE, GWALIOR - 47405
(A Govt Awded UGC Aatonomous Institute AfMibated 1o RGPV Bhopal, M P')

Department of Computer Science & Engmeening and Information Technology

DATA MINING & WAREHOUSING
900210 (0C-2)

COURSE OBIECTIVES
o  Tounderstand the value of data muning in solving real-workd problems
o  To gam understanding of algonthms commonly used in data mining tools

e Todovelop ability foe applymg data muning tools to real-world problems

Unit- |
Introduction: Motivation, lmponant, Data Type for Data Miming  Relabonal
Databuses, Data Ware-Houses, Transactioanl Databascs. Advanced Database System
. and lis Appheations, Data Miming  Functionahiies Concept/Class  Descriplion.
Association Analysis Classificaton & Prediction, Cluster Analysis. Outliner Analysis

Classification of Data Mining Systems, Magor Issues in Data Minmng

' Unit - 11

Data Warehouse and OLTP Technology for Data Mining: Dallerences between
Operatonal Database Systems, & Data Warchouse, Multdimensional Data Maodel.
Data Warchouse Architecture, Data Warchouse Implemenation  Data Cube
Technology

Unit - 111
Data Pre-processing: Data Cleanmy, Data Integration and Transformation, Data
Reductson Discretization and Concept Hicrarchy Generaton. Data *Mming Prmuines

Languages and System Archiectures, Concept Dcscnplum,—

Unit < IV
Mining Association Rules in Large Databases: Association Rule Mininy. Market
Basket Analvsis. Basxe Concepts. Mining Single Dimensional Boolean Association
Rules from Transactional Databases The Aprion Algorithm, Generating Association
Rules from Frequent ltems. Improving the Efficiency of Aprion, Other Algonthms &
thewr  Companson, Minmg  Mululeyel  Association Rudes,  Multidimensional
Assocration Rules, Constrmmt Based Association Rule Miming

nE
N =T
’V W 24
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MADHAV INSTITUTE OF TECHNOLOGY AND SCIENCE, GWALIOR - 474008
(A Gont Awded UGE Avtonomaons Imtitwe Alfiised o R G PV Bhopal M P )

Uit <
Clasufication & Predication and Cluster Analysis: Issues Regarding Classificanon
& Predication. DifTerent Classification Methods, Predscation. Cluster Analysis, Major

Closcrns et G TOMCRES

RECOMMENDED BOOKS

o Data Ming Concepts and Techmques, Han and Kamber, Morgan Kaufmann
Pablications

o Data Muung Technigues. A K Pujan. Uniyersines Press Py Lid

COURSE OUTCOMES

After completion of thas conrse, the students would be able 10

COI classify vanous databmses systems and dita models of data warchouse

CO2compare vanous methods for stonng & reineving data from  different  dota
SOUTCCE reposon

CO3 apply pee-processing echmgues for construction of data warchouse

CO4 analyse data mining for knowledge discovery & predichon

COS oxplom datn munmg methods for ientification of sssocuntion lar transactronnl databascs

COG develop vanous clasificaton and clustenng algonthms for dota using data maning

W0t N M
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MADHAV INSTITUTE OF TECHNOLOGY AND SCIENCE, GWALIOR - 474005
(A Govt Auded UGC Awsonomous Instiuie Affilkaied to R G PV Bhogal, M P )

Department of Computer Science & Engineering and Information Technology
R PROGRAMMING
900220 (0C-3)

COURSE OBJECTIVES

o Tounderstand the cnuieal programming linguage concepls
o To perform data nnnly sts useng R commands

« Tomnake use of R loop funciions and deburging tooks

Introduction to R R Commands. Objects. Functons. Simphe Mampulations. Mutnces
and Arrayvs, Factors, Lists, Data Frames
Unit-11
Programming Using R Intoduction, Functon Creaton. Scopts, Logical Operators,
Condiwonal Statements, Loops m R, Switch Statement, Creasting List and Data Framces
List and Dota Frame Operations, Recursise List
Unit-111
Object- Oviented Programming in R Introduction, §3 Classes, S4 Classes, References
Classes, —pon and Export Dala from CSV. SAS and ODBC
Unit-1V
Mathematical ond Statsucal Concepts, Hypothesis Testing, Different  Statistscal
Unit.V

Graphics in R: Basic Plots. Labelling and Documentng Plots, Adpusting the Axes,

rewe BESRELEEEEI RS RRS bnane

RECOMMENDED BOOKS

o R for Beginners”. Sandsp Rokshit, T Me Graw Hill Educanon
o “R programming for Data Serence”, Roger D Peng. Learn publishing

2O @/‘)"/
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MADHAV INSTITUTE OF TECHNOLOGY AND SCIENCE. GWALIOR - 474005
(A Govi Awled UGC Autonomous nstiute AMbascd o R G PV Bhopal. M P )

COURSE OUTCOMES

Aflter completion of this course, the students would be ablk 1o

Ol
coz
CO}
COd
COs
CO1

T ——— ... . ———-

deline basic programming constructs used in R

explain the y anous commands used i R

apply varous concept of programming for controlling the low of datn using R
analy z¢ the concept of coneept of object onented programming in R

choose appropriale packages of R programming for dealing vanous tashs
peedict results Trom the datasets using R commands

A = g"'\/
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(A Govt Aided UGC Autonomaonis Instiiute Affiliated 1w R G PV Bhopal. M P )
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Department of Computer Science & Engineenng and Information Technology

ARTIFICIAL INTELLIGENCE
9200221 (0C-3)

COURSE OBJECTIVES

e Toenhance the capability of analysis for Machme fearmimg amd fazzy logic
o To apply the mathematical concepls n desigmnyg and exccuting (e hnowledge
representation and prodlem solving

o  Todesign the mathemateal model and rule formation [or production systemy

Unit-1
Intraduction: Delinition, Scope. Task and Obgectines of Artificanl Inelhigence, Al
Problems. Applecations of Al The Importance of AL Al and related felds Problems,
Problem Spoaces and  Production System  Components of  Productson  Sysiem.

Characienstics of Production Systems. Types of Prodocuon System. Control Strategacs.

— water-pug, X - Pussle and other ads ance Problems

Unit-11
Searching: The Blind and Informed Scarches, Breadth Furst Scarch, Depth First Scarch
nnd thew mmplementation using Open and Closed  hist. Heunstic estimation  aexd
cvaluation, Hill chimbing and their Problems. Best First Scarch. Scarching And-Or

Graphs, A * scargh, AQ * scarch

Unu-111
Knowledge Representation: General  Concep.  Introducbon.  Delinmen  and
Importance of Knowledye, Approaches 10 Knowledge Rcmcmummn-

— Procedural and Declarative Know ledge, Forward Versis
Bkt oo (oA Ropeasaiaion| Yochnigus: Logies: repoiionm

Unit-1Y
Semantsc Nets, Parttion Semantie Nets, Frames, Conceptual Dependencics: Scopts.
Bay s Theoremn. Fuzzy Logie. Game Playing Min - Mux Search Procedure

N ‘Zfﬁ/
e B
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MADHAV INSTITUTE OF TECHNOLOGY AND SCIENCE, GWALIOR - 474008
(A Govi Awded UGC Autonamous Instiute Aflilisted 1o R G PV Bhopal M P )

o Amficial Inelbgence, Rich & Kmighy
o Inwoducton wo Artilicial Iseihigence and Expent Svstoms. Dan W Poueeson, PHI

publication

COURSE OUTCOMES
Aller successful completion of (he course students will be abic to

~y
>
»
»
»
»
“»
~ RECOMMENDED BOOKS
»
»
»
“»
.
-

‘ COI  outling the basic concepts ol inelhigent methods
CO2  summanze various algonthms used m artfical intelligence
s CO3  ideanly the approprise search methods 1o solve specilic problems

CO4  analyze the performance of knowledge represemtation methods used o arhficial
niclligence

CO3 cxamune machine leanung methods and robotics for listang (heir applicanons

COO6 - dengn game plaving techmgues by applyving programming methods of puzsic solving
techmgues

-~
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MADHAN INSTITUTE OF TECHNOLOGY AND SCIENCE, GWALIOR - 474005

(A Govi Aided UGC Awtoroaroas lnstitute AfTihated to R G PV Blwopal, M )

Department of Computer Science & Engineering and Information Technology

COMPUTER NETWORKS
200222 (OC-3)

COURSE OBJECTIVES

Famihares the stodent with the bapie wnonomy and terminologs of the campoier
netw orking
Provade detal dnowledye about vanous [svers, protocols and devices that facilitawe
networking
Enable Students o deal with vanous networking problems such as flow control, ertor

controd and congestion ¢ontrol

Imroduction: Compuier Nemork, Types- LANMAN & WAN, Daa Transmesson
Modes- Senal & Parallel. Swmples, Hall Duplex & Full Dupics, Syachronous &
Asvnchronous Transoussion. Tramsaussion Medmm. Gusded & Ungindod, Cables-
Twisted Pair, Coaxial Coble & Opbcal Fiber, Netvorking Dey ces-Repeaters. Hub,

Switch Bridec. Rowez. Guteway and  Modem, Performance Criterin- Bandwidih

Throughpue, Propagation Time & Transmussson Time, Networ

Unn-1]

Physica) Layer: Nepwork Tow!o;:cs-—'l“'-"-
Polar and Bipolar. Swiching. Circon Suuclnn,_:—

Uit

Data Link Layer: Introduction. Design Issues, Serviees. Framing. Error Control, Flow
Control, ARQ Strmtegyes. Error Detection and Carrection, Parsty Bits, Cychic Redundant
Code (CRC). Hammung Codes, MAC Sub Laner- The Channe! Alloenbon Problem

N
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(A Govt Awed UGC Autonomous stituie AMbiaed o R G P Y Dhopal, M ')
e (ol

Unin-IV
Network Layer & Transport Layer: Inuoduction Design lssocs. Servaces. Roumg:
Distnce Vector Routisg, Hictarchical Routmg & Lwk Siate Routing, Shoeest Path
Algonthns- Dykstra's Algorshm & Floyd-Warshall's Algorihm, Floading, Cangestion
Control- Open Loop & Closed Loop Congestioa Control, Leaks Buchel & Token

Bucket Algomthm Connecticn Onenfed & Connectioniess Sers uc—

UniteV
Presentation, Scssion& Apphication Layer: broduction. Design fssues, Presentaton

Laver- Trmslwion,  Encovptions  Substitubions  ood  Trunsposshon  Ciphers,

«

e ————— — o e e A S S

RECOMMENDED BOOKS

o  Data Commumeation snd Networking, Behrows A Forowzan, MeGraw Hill
o  Computer Networks, Andrew § Tanenbaum, Pearson Education India
o  Computer Networks and Internets. Douglas £ Comer, Pearson India

P T S i ————————— bt -

COURSE OUTCONMES

Aficr completion of thes course. the sudents would be able to

CO!  explam the fundamensal concepts of computer network

CO2  ilustrie the basie tavonomn & terminologies of computer network

COJ  Identify yarious parameter for affectmg the performance of computer network
CO4  analyvze the concepts of conmumention using sanous liver of 051 model

COS  evalusie the performance of computer network w congestion and Interne

CO6  design the network eavironment and applicatons for implementation ol computer

networking concepl

@

PO e——————— e e

g
)
%&é-&f.
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Depanment of Compuier Sticnce & Engincering and Information Technology

DATABASE SYSTEMS
6101111630111

UNIT
Review of Datnbases Charncterisues & Implications of Datshase Approach, Dats

Modcls, Arclutcctres Interfaces, Clmstficaon of DBMS,
Datn Independence. ER-Models, | Relatsonships.

ER-Duagrams, Design Issues

UNIT
Obyeet Onented and Extended Relobonal Databases Concepts of Obyeet Oneated

Databases. Objeet Identity, Obyeet Structure and Type Constructors, Encapsulation of
Operations, Methods & Persistence. Type Hicrarchies and Inhiesita

Standnrds ()bict Defintion Language,

UNIT IR
Distributed Dutabases Concepts. Frugmentation, Replication, Allocstion Yc:hmiu

for Duwribuied Dotabase Dcavin. T\iv of Distbuted Database Systems

UNIT IV

Transaction Processing Introduction, Transaction and System Concepts. Properiies of
Transacuons, Schedules & Recovershility, Seralizatality of Sdndulm.&

UNIT V
Image and Maltimedia Duabases Modeling and Storage of Image and Multimedia

Duta. Dato Strocturess ReTroe, ked Troe, Quad Trees. Content Based Retrieval Celor
Histogroms. Testures etc . I Frat S .

s rrrereeer ey Trrreen s

Recommended Books:

| Elmarsi, Novathe, Somasyapuly. Gupen. “Fundamental of Databuse Systemy , 4%
Edition , Pearson Education, 2007

2 R Ramashrishanan, “Dotabese Manogement Systems  MeGraw Hill Intermational
Editons, 1998

3. Date, Kannan, Swommathon, “An Introduction 10 Dusbase Sysiema” 8% Edition
Pearson Educavon, 107

4 Silberscaty. Konth, Sudarshan, ~ Damabpse System Concepes ™ Megraw Hill, 6™ Edivon,
2004
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v e

COURSE OUTCOMES

Alter completion of this course. the students would be able o

COV  recall the fundamental of RDBMS. DBMS sornge struciures and necess tochmagues

CO2  llusteate the basic concepts of relational data model. entiny srelationship model

relational databasce design, relational algebra and SOL.

CO3  make use of vanous concurrency control mechamisms for crror free trinsacton
processang

CO4  analyzc vanous tvpes of databases

CO5  design ER-models 10 represent simple database application scenanos and mpror ¢ (he

database desiygn Iy normalization

CO6  propose the improved data<mieasive application using DBMS APl program

\~\".l|\---‘ - \ '&‘ ',7____
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Department of Compuler Science & Engincermg and Informanon Techsology

DATABASE SECURITY AND PRIVACY
640111

UNIT
DBMS concepts introduction, Data Models, Entitics and Atinibutes, Rolabonships, E-
R Diagram, Relational Data Models Domains  Tuples, Aunbules, Kevs. Relational
Database. Schemas., lntegrity Constrmnts. Relational Algebea and Relatonal Caleulus,
Functonal Dependencics ond Normalwawon foe Relavonal Dntabase  Hash-Based
Indexing Stane Haghmy, Extendible bashing. Lincar hashing, Compansons. Queny
nd  Oplimizabion

UNIT I
Database Protection Imegrity, Comstravts in Query by -Example, Secunity in Quen -
bv-Example  Concurrent Operations on ihe Dolabase  Basse Concopts, Simple
Transaction Mode!, Meode) vwith Read- and Write-Locks. Read-anly, Write-onk Model
Concurrence  for  Hicrmehwally  Structured  liems,

UNIT I

Sceurity Principle E-masl Scounty, Database Recovers Critenia, Database Sccurity
Derclop Contingy and Recovery Plans. Physical and Environmental Secarits.

Securty  Plan foe Imimcmahm Goals of Daabase Secunity.

UNIT IV
Secunty Penimeter. Relationship berween o Securnty Policy and Seeunty Model, State
Machine Models. Conlidentiality and Integrity Models, Bell-laPadula Model, Biba
Model. Bell-LaPadulo ersus Baba, Clark-Wikson Model, lnfonmnton Flow Model.
Nommerference Moded, Brewer and Nash Model, Grabam-Deaning and  Harmsoa-
Ruzzo-Ullman Models. Access Matny Models

UNIT V
Secunty Management. Data/ Informanion. Protecting Password File, Access Conirol

Stwcture, Sofiware Secunts, Element of Information Secursty . Steps for Bettes
Sceunty >

------------------------

Reference Books:

I R Elmasn, S Nayathe, Fundamenials of Database Svstem, Pearson Education
2 C J Date, An Introduction 1o data base Svssems. Volume 1. Pearson Educabon
3 Database Systems, SK Singh, pearson cducation
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H F Konh and A Silberschatr Database Cocegus, TMH
Godbolc. *Information svstem secunn . Willea

6 Cole Knnz & Conley “Network sceurs ™ Willgy

7 CISSP Cemificabion, "Securits Models and Archuccture®. CISSP

£

D et S — P e e

COURSE OUTCOMES
Aller completion of this course, the students woald be ablc 1o
COY  recall the basic concepts of database management sy siem and indexmg
man igcment sssiem

wicd in daabase

CO2  cyplan vanous termmologs used in database projection

CO3 SSTUnty - database recos oy eie
CO4  amalyzz the different sccunty parameders used for datnbase secunty
CO5  evaluase

apply yanous database secunty principles ke Email s

different database sceunit ponciples and parameters for database sccunty
MCasures

CO6  design o sccure and robust datsbase for an information svsicen
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Department of Computer Science & Engincering and Information Technologs

DISTRIBUTED COMPUTING
G201 12/630112/640112

UNIT
Inroduction To Distnibuted Svsiem, Communication. Lavered Protocols. Clhemt Server
Prowocols, RPC, Grouwp Communcation, Coordmaton, Svnchromzauon &
Conmisiency  Logieal Clocks, Plnvsical Clocks, Mutual Exclusion, Election Algothaes,
Alomic  Broadcast

UNIT I
Models O Distnbuied Compotng Clend Server and RPC. RPC Archrlecture.
Exceptions. Underlying Protocols. IDL. Marshalling Ete. Group Maodcls and Peer w0
Peer Groups for Scrvice Replication! Reliabidiny, Groups For  Parablelismy/

UNET I
Distnbuted File System Sccunty, Nommng! Location Tramsparency, R/W Semantics
Cache Coherence, Rephoution Dwtnbuted Shored Memony DSM - Architecture
Consistency Models and Relation 10 Coching. Release Consistency, Comparpan with

UNIT IV

Foult Toleram Distributed Sysiems (nreducuon, Dependability —

Delection Al;r_mnhnu._

UNITV
Dinnbuted Muolumedin  System  Iotroduction. Characlermtics. And  Resource
Management Strean Adoptation,  Seconty Introduction,
Crovplographec Algonithms, Autbentication and Access Contro

Recommended Booka:

I Andrew S Tonenbaum, Disinbuted Systems Principles and Paradigms. Pearson
2 Prwdecp K Sinda. Distinbuted Operating Systems, PHI

sevsrmren Tessssssass

COURSE OUTCOMES

Afler campletion of this course; the students would be able 10

COl  demonstrate bnow ledge of the basic clements and concepts refated (o distribuled system
wochnologics

CO2  summarize vanous srchitectures used o design distnbuted svsicms

CO3  buld distributed vy siems using vanous inler process commumcition lechnques

| Pn— 4_/\)'\./
¥ ==
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0

Depariment of Computer Science & Engncermg and Informatien Technology

HIGH-SPEED NETWORKS
6201136301 1 3640112

UNIT 1

Revmew of Networking and Networking Protocals. TCPAP Model. QS1 Model, Imernet
Prolocols and Addressing. Reuting and Inemetworking Network -Layer Routing.

Congeshion Control Niluili H Logical A«Mr:ssmp—

UNIT 1

Transport and End-t0-End Protocols Transport Laver, Transaussion Cantrol Protpcol
(TCP), User Datagram Protocol (UDP), Mebsl

¢ Transpon Protcots, TCP Coneestion
Control. Application Laver l’vlllilllll-a ol Neotwark A|iihc:|u\mr

UNIT 1IN
Optical Networks and WDM Sustems Or e en af Opae
Networking Devices. Large-Scale
Allocabion in Neewarks
amplificrs

al Newworks, Basie Opticad
Opuical Switches. Opuical Routers. Waselength
WDM Nelwork  elements Opuead fing termunaly  and

UNIT- 1V
ATM-based Scryices and Apphications. ATM Sw wching, ATM Transmission, Wireless

ATM and mobile ATM. Secunty i ATM petwork, VPN ' > and
UNIT. V

Mobile Ad-Hoe Networks Ohvenview of Wircless Ad-Hoc Networks, Routing i Ad-
Hoe Natworks, Routing Protocals for Ad-Hoe Networks - Wircless Sensor Networks

Semor Netwoiks s Poocor sevores

Recommended Books:

I Data Commumications and Netw orkmy.
MeGraw Hill, 2007

Computer Networks. Androw S Tanenbaum, Fourth Editson. Preatice Hall
Adloc Wireless Networks Architecture & protocols. Siv aram Munhy  PHI
Optical Networks. Third Genetation Transport Sy stems. Un less Black. Pearson

Opuical Networks A Pracucal Perspective. Rapeey Rammasw am) and N Styaragan,
Morgan Kaufmam

6 ATM Networks Co
Schroder, Pearson

Behrous A Forowzan, Fourth Edwon. Tata

o

ncepts, Protocols, Apphications, Raincr Handel, Huber and

COURSE OUTCOMES
Aller completion of this course, the Students would be able 1o

0

FIrdsdav
“‘\“‘l‘l‘l‘%'llll'lll'ﬁ'lllll
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COl  recall the understanding of network engincenng pnnciples for network. system and
TV ECC mana gement

CO2  classify the theorctical and practical concepis behusd the design of muli-constaned

apphications and the necd for seryce integeation

apply the knowledge of Advanced Network Engincenng including design, routing

management, secunty, performance and ability 1o enderstand and use mdosin standard

lools used

CO4  solve the problems assocated with network design. rouling. management, sccursy and
performance

N
o
ot

CO5  analyse the concepts underhvang different protocots, QoS architectures and mochamsms
and therr maan characlenstics and functionahin

CO6  assess the network management issues and dovise adequote octwork management
solutions ssng indusiny design tochmiques/possible research opportunstics

SR sthiistccaticcs et st e ettt e s tet e e

-.‘-.""'."\".""""‘""""""'
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Department of Computer Sexence & Engincenng and Information Technology

ALGORITHMS DESIGN TECHNIQUES AND ANALYSIS
62021 1/630211

UNIT I
Introduction: Asymptotic Notatons and Banc Efficiency Classes, Mathematscal
Analysis of Recursne and Noa-rocursic Algonthms. Empincal Anahvsis of
Algonthms Brute Foree and Exhaustin ¢ Scarch: Scquential Scarch and Bruse-Force
Sinng Matching. Closcst-Pair and Comvex-Hull Probiems

UNIT I
Decrease-and-Conquer: Topological Sorting. Fake:Com Problem, Russian Peasant
Muluplication, Joscphus Problem, Computing a Median and the Selecton Problem
Game of Nim Transform-and-Conquer: 2.3 Trees. Homer's Rule and Binary
Exponentiston, Computing the Least Common Muluple. Counting Paths in & Graph

UNIT 111
Space and Time Trade-Offs: Sorting b Counting, Inpit Enhancement 1n Sinng

Maiching, Boyer-Moore Algonthm, Open Hashing (Separate Chasming), Closed
Hashing (Open Addressing), B-Trees

UNIT IV
Iterative Improvement: Simplex Methed, Mavimum-Flow  Prodlem. Masstian
Matchiag in Bipartite Graphs. Stable Mamage Problem  Limitations of Algoritlhim
Power: Lower-Bound Arguments, Tovial Lower Bounds Information-Thearetic
Arguments. Adversann Arguments, Problem Reduction, Decision Trees, Decision
Trees for Sortng, Decision Trees for Scarching a Sorted Amay

UNIT V

_

Recommended Books:
I Introduction to Design and Analysis of Compuicr Afgonthms. 3 Edition, Anam
Levitin, Pearson Education

e T

2 Fundamentals of Computer Algonthms. Hocow itz & Saham, Unisersitics press

3 Inrodocton o Algoathms, Coremen Thomas, Letserson CE, Rivest RL, PHI

4 Design & Analvsis of Computer Alyoathms. Ullmana. Pearson

5 Algonthm Design, Michael T Goodrch, Robarto Tamussia. Wilex India
COURSE OUTCOMES

After completion of this course, the students would be able to
COI  oulhne the basigs of algorithms and dnla structures
CO2  iterpeet mathematical foundation in anals sis of algonthms

e
¥y


dell
Highlight

dell
Highlight

dell
Highlight


(A Govi Avded UGC Autonomons Institute AfTihaed to R G PV Bhopal M F

@ MADHAN INSTITUTE OF TECHNOLOGY AND SCIENCE, GWALIOR - 474008
!

COS  dosenbe the waeking ol didlerent algonthmig design echnigques

CO4  compare the s nnous algosithen design echnques

COs cloct appropnate algorshm design iechmiques for solving probiemy
COG  design alponthms 10 solve real world engincenng problems
A
: -
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)
N e )
|
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Depanment of Computer Science & Engincering and Information Technology
CYBER CRIME INVESTIGATIONS AND DIGITAL FORENSICS
640211
UNIT I

INTRODUCTION Introduction and Oy eryiew af Cyber Crime, Nature and Scope of

Cyber Crime, Tyvpes of Cyvber Caime Social Engncenng. Categones of Cyber Crime,
Property Cyber Crime

UNIT I
CYBER CRIME ISSUES Unauthorized Access (o Computery.

M(mnm Viruses and Malicious Code
5. Pomographs,

UNIT I
INVESTIGATION Introduction 1o Caber Crime Investigation, Insesugation Tools,
eDiscovery, Dignal Evidence Collection, Evidence Preser ation,
E-Mail Tracking, 1P Tracking. E-Masl Recosern . Hands on Case Studies Engny plron

and Deeryplion Methods, Search und Scizure of Computers, Reconening Deleted
Evidences. Password Cracking

E-Mail Iy estigation,

UNIT IV

olil'ﬁl. FORENSICS Introduction 1o Oigital Forensics (DD

Analymis and Adyanced Tools. Forensic Texhnology and Practices, Forense
Ballistics and Photography, Face, |

s and Fin S0
Analysis. Windows System chmiCLW

UNIT V

Procedures, denc
Privacy ACW
Recommended Books:
I Nelson Phullips and Enfioger Steuart, “Computer Foremsics and Invesugations”
Cengage Learming. New Delly, 2009
Kevin Mandia, Chais Prosise. Man Pepe,
", Tata McGraw -Hill, New Delha. 2006
3 Robent M Slade," Software Forensies”. Tata MeGraw - Hill. New Delhe. 2005

4 Bemadeste H Schell. Clemens Martim, “Cyberenme” ABC — CLIO Ing, Califorma,
2004

5 "Undersianding Forensics i 1T " NIIT L. 2005

COURSE OUTCOMES
After completion of this course. the students would be shie (o

N

adengs Controly, Evadence Handling
. Ekectrome Communication

2 “loeident Response and Computer Forensics

ST sOOORRDOERPOEREUEEFIIIYT TS 0

XY % W

- AT e W L e e R R R R e L B



dell
Highlight

dell
Highlight

dell
Highlight

dell
Highlight

dell
Highlight

dell
Highlight

dell
Highlight

dell
Highlight

dell
Highlight

dell
Highlight

dell
Highlight

dell
Highlight


““‘t“""'\"l"!.'-v’\v.--- -

MADHAV INSTITUTE OF TECHNOLOGY AND SCIENCE, GWALIOR ~ 474005
(A Gost Awded UGC Autonomous Institute Affiliated to R G 'V Bhopal, M P )

st vatious <A ber enimes and virnous cilegones

explain dh Terent oy berernme 1ssues and imv estigation lechmques
wdenufy various 1ools used i digital forensics

fiscaver cvber laws and oct

ictermine the hmatations imposcd by dota privacy laws

desien wols Tor faishiul presen ation of data on deshs tor analy S
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Department of Computer Science & Engineenng and Information Technology

ADVANCED TOPICS IN DATA MINING & WAREHOUSING
H620212/6302) 1640212

UNIT I
lntroduction- Motivation Imponance. Fumctionahities. Basie DM (Data Moning) Vs
KDD, DM Applcations. Data Warchousing  Exolmon of Bata Warchousmg. Daia
Warchousing Concepts Benefits of Data Warchousng Comparson of OLTF and Data
Warchousng, Data Warchounng. Data Warchousmy Archiecture. Distnbuted Data
Warchouse, Froblems of Data Warchousing

UNIT 1

cducbon

a once e renerahion

UNIT N
Mining Frequens Pottems. Associssm, Corelaton Basic Concepls, Eificen Frequent

ltemset Miming Method- Apnon Alganthm [ty Vanants & other Algonthm for findng
Frequent lemsets wsing Condidate Generation. Generaung Assoctation Rules from
Frequent liemsets. Representating Rules. Improving the EMiciency of Apnon & other

Algorithms. Minng Frequent iemsets withowt Candidare Generation. Mimmg Fresquent
nysets umne Vertical Data Layout. Mavmal Frequent [tem Set Mumng “

UNIT IV
Mimng Vanous Kusls of Associabion Rules Constrami-Based Assocubon Mimng
Classification and Prodiction Cluster Amalvsis. Graph Mmung  Socul Network

Analysts. Knowledge Discoven mmui Staustical IiIM hoow ledge

UNITV
Web Content Minung, Web Strugtisre Miming. Web Usage Miming. Spatial Mming. and
Temporal Mimng Socsal Impacts of Data Minwng. Data Muning Svsiem Products sod
Associated Design issues. future trends in Datn Mimng. Emergiiy Scennno of Pattern
Warchoustng Sy stem,

Recommended books:

I Jiwer han and mucheline Kamber."dats munmg  concepe und tochniques * . harcoul mdia
povate hmated, 200]

2 Margaret h Dunbam. “dala mumng sntroducions and Advanced topic” pearsan
education, 2003

COURSE OUTCOMES

NIW

XY =

'.".""..""....'.'.
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Afler complction of this course, the students woald be able 1o

explain the concepts of data warchousing ard data minimg

transiate the dota nocded for dota miming waing pre- processing tochniqucs

apply approprinte data avining methods ke classification, clustering or freguent paticrn
ming on large data sets

analyse ady anced dots mumng topics hie Web Minmag. Spatal and Temporal Mimng
mcasare ihe performance of v anous dats mmimg algonthms

lest real data sots using popular data minng 1ools such as WEKA. SPSS
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Department of Computer Scrence & Engimeening and Information Technology
IMAGE PROCESSING AND RETRIEVAL TECHNIQUES
620213630213

UNIT I
Introduction 1o Image Processing Systems, Digital Image Fundamentals - Image
model, Relntonstup between Panels, Imagmg Geometny, Camera Model, Introductoon
W FT, DET and FFT, Walsh Transformation, Hadamard Transformation. Histogram

UNIT I

lmnge Preproceasing, Images Tramsformateons. Boghiness Tranaformation, Geometrc

Transformations, Image Smooliuny, Neighborhood Averpmng Mg P . \
Pass Filicrs, ;\\cmi\' ol Muluple Images

UNIT 111
Image Restorntion - Degradaion Models for Comtinuous Funcuon, Effect of
Diagoaalieation, on-Degradation, Algebraic approach 1o Restoraton. Ineraciive
Restoravon, Gray Level Imterpolaion, Inverse & Womer Filicr, FIR Wiener Filier,

UNIT IV
Imoge Encodiny, Mapping. Quintizer and Coder. Image Segmentation, Detection off
Discommuation.  Pomt Detcenon. Line Detection, Edge  Detection,  Boundany
Extroctson. Regron Representation

%ll"l"lllll'

UNITV
Object Recogmtion. Pantern Recogmition, Knowledge Representation.  Statisucal
Pattern Recogmbion, Classification Principles. Clasafier Leanung, Neural Nets,

csmmrmit e s e AP e

Recommended Books:
I “Dygital Image Processing by Gonzales & Wood
2 “Digital Image Processing " by A K Jain

- ———

B L L Prrp.

COURSE OUTCOMES
After completion of this course, the students wosld be able o

COl  recall the fundamental concepts of o dignal inage processing system
CO2  categorize yanous compression echnsgues

COY  compare v arious compressian lechmgues

CO4  gvaluate the techmgues for image enhancement and image reslonmeon
COS  nlerpret image segmentation and representation techinigues

COG6  claborate image segmentabon and representabon (ochngucs

W
»
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S ATy

Department of Computer Science & Engumeering and Information Technologs

INFORMATION SECURITY & SYSTEMS
640211

UNITI

Sccumty goals. secunty Auacks (lnterruption.  Inicresphion. Modification
Fabrication), sceurtty services (Confidentiality, Authentication, Integnty, Non-
repudintion. access coatred and Avmlability ) and mechamisms A wodel for mter-
petwork secunty. Iniemet sandards and RFCs. mathematical sools For cryprograpiv
Introduction 1o smmber theony, prime & relsive pnme  numbers.  modular
anthmous Fermat's & Euler's Theorems, testmg for primality. Chinese remamder
theorem, Discrete logardhims

- SR,

enplography  prnciples. Public key  envprogrophy  Algoruhms (RSA. RABIN
ELGAMAL Diffic-Hellman, ECT). Key Dustrabution

UNIT I
Approachies for Messnge Austhentication,  Sccure Hash  [uection (SHA-SI2
WHIRLPOOL) ond HMAC. Dugital Supmatures Comparnigon, Process: Need for Kovs

Authentication Services

UNIT IV
Network Manngement Basic concopts of SNMP, SNMPy 1, Commumty facilits and
SNMPy 3, OS Secunty. OS secunty functions. separnbion, memon’ profectron, Access

control rusied Path, Trsted Conputing
Base

UNIT V
Viruses and related tueats, Annsgossy of yirus, Virls cantes-measures. Sollwaee Flaws
Bulfer Overfllow. Incomplete Medintion. Race conditions Malware Bram, Mormis
Worms. Code Red. Malware Detection Firewalls  Dewign Ponciples. Types of
Fuewalls, Fuewall Archuccnmes. Trusted Syvatems, Opermting syvstem  sccurnity
Network scourits, socurily for petwork senvers, web secunty and sccunty for m
code technologies such av Java and JavaScripns

— e S S . . § § —

Recommended Booky:

| Network scounty essentials {Applicabons and Stodards) by William Stallings. Pearson

Education x'
P b=
D N iz

&
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Lpw

?  Information secunty pemeiples & Practice. Mark Stamp, WILEY INDIA. 2006

1 Cryptogrophy and Network securiy, Fourth Edition, Stallings. PHIPearson

4 Criptography and Network sceurity by Behrouz A Forowzan, TMH 2007
Network Security the complele relerence. Robent Bragg. Mark Rhodes, TMH

6 Compuier Sceunty Basics by Rich Leltimen, Deborah Rusiell & G T Gamgemi Sr
SPD O'REILLY 2006

7 Modem Cryptograghy by Wenbo Mao, Poarson Educanon 2007

COURSE OUTCOMES

Aller complehion of tus course. the students would be able 10

COL define computer securny and basics ol cevptographs

COX demonstrate deffeeent dota encryption algonthms and Kevs wsed duning enenvpion
jechuucics

COJ idemtafs the vanous security attacks and threats

CO4 onalyseeyvalunuon craena for AES, Tnple DES and TralTic Confidentinbis

COS expluin SSL and TSL, Firewall, Dugital Signaturcs and s standards & schemes. and the
enhancoments mode o 1Pv4 by 1Psec

COf discuss various web sceurits conseleraiions L S
....... e e e 084 b bt b e et e e e et et e e e e s = vy vt e e e .L,/"-
o~ 4/
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@ MADHAN INSTITUTE OF TECHNOLOGY AND SCIENCE, GWALIOR - 474005

Deparumen of Computer Science & Engineering and Information Technology

MOBILE COMPUTING & M.COMMERCE
Mg

UNIT
Review of Persomal Commumication Services (MCS) Basic concepes of cellular

v Gkl o Mol Comiaiehon {GSN ROBEGHLH . 1

Services, and Muluple Divasion Technigques

UNIT 1
Genoral Packet Radio Senvices (GPRS) GRS wchueciure. GRS Network nodes
Momle Data Commumcation WLANs (Wirclcss LANs) |[EEE 802 1) standard
Motale 1P Wireless Application Protocol {WAP) The Molule internct standard, WAP

UNIT I
Thud Generabion (3G) Mobule Serviees  Introduction o Internatonal  Mobele

Telecommumentions 2000 [IMT 2000) \on —

UNIT IV
Wircless local Loop (WLL) Introducuon 1o WLL archinecture. WLL techimologies
Global Mobsle Sacilite Sysienms

UNIT V
MCommerce Introduction. Emergang spplicatons. different play ors in M-Cammerce

M-Commerce hie evele, Motnle Nnancial services Mobile entertamnmment serytes

Recommended Books:

| “Wircless and Mobile Notwarks Archyectore, " by Y ~Bing Lan & lmnch Chlamotac
Joln Wiley & Sons, MO

2 "Molube & Perronnel Commumicanon Systems and Servaces . By Ray Pandya, Prentice
Hall India, 200)

1 Waeless Commmumestion- Ponciptes and pracuces, 2d Ed . Theodore S Rappapon
Pegrson Education Mvi Lid, 2003

4 “Molle commumications.  J Schuller, Pearson Educaton Pyi Led | 2002

5 The Wueless Apphcation Prodocol,” Singhal & Brdgman ¢ al Pesson Education

2004
COURSE OUTCOMES A
Aler completion of this course, the students would be able w (9', A
(

f“ﬂu—-

£

[



dell
Highlight

dell
Highlight

dell
Highlight

dell
Highlight

dell
Highlight

dell
Highlight

dell
Highlight

dell
Highlight


'\

A EREEEEEREEEEEERERE S AN

SOOLLLBLHBHR000S

MADHAN I\\llll TE OF TECHNOLOGY AND SCIENCE, GWALIOR - 474005

Maeg |

LA

VO

ymous instilute

ad oty

AMled o RGP Y Bhopal M I* )
compiing
3TN A0 Weelcns ANA Wirclens

* COMMIIBIE abaan and 18 guakies

whing clalienges and solubons o
hicabnimy Ui clestod esamples axl

a4
reml 0N Si-Cammeres

-~




MADHAV INSTITUTE OF TECHNOLOGY AND SCIENCE, GWALIOR - 474008
(A Govi Awded UGT Auonemous lnsttuse Allihated o R G PV Bhopal, M 1)

ot Shans.

Depanment of Computer Soience & Engineermy and Information Technology

ADHOC & SENSOR BASED NETWORKS
630118

lnroduction o Mobile Adhos Notworks, Technologies for Ad Hoc Nelwork, [ssues i
Ad ko Wireless Netwarks, IEEE 802 |1 Archirecture and Pretocols, Protoco!. for
Adboe Wirgless Network

UNIT 11

Teanspont Lover & Sccuriny Protocols [ssues in Desigamg Transpot Laver Protocols

UNIT 11

Wirgd Sensor Netnorks Bape Sensor Network Architectural Elements. Applications
of Sensor Networks, Comparison with Ad Hoe Wircless Networks, Challenges and
Hurdies, Arclutecture of WSNs. Hosdware Compoocnts. Opersmg Systems and
Exccutron Environments, Some Examples of Scasor Nodes. Neiwork Architecturs,

UNIT IV
Commumicauon protocols. Physscal Laver and Tramscenver Design Coasderations

e

Ny

~

™~

~.

3
h UNIT |
)

~

T~

.

—~

WSN Fun sninls of (wireless) M brodnenl ress and Nome Management in

UNIT V
Routing Protocols-Dvnamic Source Routang (DBR), Adhoc Distance Vector (AcDV)
routing, Mulucasting Routing issues  Data Dissermimatecn ond Gathenng, Routing

Challenges and Design Bisues in Wirchess Environment. Routing Stralegacs in Wircless

Recommended Books

| Ad HOC Wircless Networks: Architectores & Protocols b C Sinva Rany Murty & BS
Manoy 2nd B4 Vearson Education
Adieshem & Gupta, " Fundamentals of Mobde and Pervasise Computing™, TMH. 2005
3 Handbook of Ad Hoe wircless network, By Mohamed Wayas. CRC press
4 Protocols snd Arclutectures for Wircless Sensor Networky, By Holger Karl. Jobin Wiley
& Sous
Wirelesy Seasor Neyworks Technoloyy . Protocols, and applications by Kazem Soliraln
Damel Mok, Taob Zooar, Joha Willes & Sons

v

I EETT PP P T TP PP T I PP PP I P T T TP PP TP PP P TP PR TP TP PE I T I TT eIt IS te e s s SRR st e bbb dbsbbasn sttt cncccnass

COURSE OUTCOMES

Afler comspletion of this course. the studets wonlid be pble w0 ‘}1/

N a— v
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list vanous design and implementation issucs, and avalable solutions of mobile adhoe
meiworks

ummaesse the baxecs of imdrastructure less networks and their imponance 10 the future
Girectsons for wircless commumicsisng

model different adhoe and sensor networks

analyz¢ §anoas technologies associsted with adhoe neiworks
detemmne vanous paramieters assocaated with adhoe & sensor based networks

develop adhoc and scasor networks using nctwork simulation wols
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Department of Computer Scxence & Engmeenng and Information Technology

SOFT COMPUTING
620118/630118/640118

COURSE OBJECTIVES

o Toprovide the mudent with the basic understanding of newral netwarks and fuzey logic
fundnmentals, Program the relaed algorahms and Design the required and relaed
Sy Siems

o To understand the fundamental theorn ond concepts of nearal networks, ncuros
modelmg, several neural network paradigms and its apphications

e To wdcrsiand the bomes of an evolutionars computing paradigm Known as genctic
slgonths and 115 apphicanon to cnginecnng opuimizaton problema

Unit-1

Introduction and Fundamental Concept of ANN: Basic models of Aruficinl Newral

Nemworks, Termmologics of ANNs McCulloch:Puts Neorons, Lincar Scparability, Hebb

Netw m_lnuodumm. Perceptron Networks, Hach

Propagation Networks, Radial Basis Function Netwodks, Hopeficld networks

Unit-11
Unsupervised Learning: Fived werght Competiting Nets, Kohooen Self-Organizing
Map, Lesming vector quantzotion  Counter propagation Networks.  Adaptive

Resonance Theory Network

Upn-t1
Fuzay Set Theary: Fuery Sets, Furzy Memberstip Fuscuons, Operations on Fuss
Seis. Tuesy Relstions, Fuzsy rules, Fuzes Ressoming, Defuzzifications Lembda-Culs
far Fuzry sots (Alpha.Cuss), Lembda-Cuts lor Fuzzy Relavons Tuesn laference

Cystens Inwoduction, Mamdam Fuzay Model Takags-Sugeno Fuzzy Model

Umit-1V

Introduction: Brologcnl Backgrownd. Tradsbonal optimizasion md Search Techmgues

Basc Termunologres in m.q

Nw— B

&=

Y
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— Classification of Genclic Algunlhm—

Umit-V

Hybrid Soft Computing Techniques: [ntroduction. Neuro-fuzas Hibnd sy stem

AN RETEHANFISI) << *cur 1o s

Apphication of Soll Computing Techmigues

RECOMMENDED BOOKS

o Prnaplesof Soft Computing, § N Snuanaodom and S N Decpa . Wiley
o  Neunal Nesworks, Furzy Logie and Genetie Algonithms: Synthesis and Applications-S
Rajasckaran & G A Vyayalaksl Pas, PHI

e Introduction (o Soft Computing Neuro-Fuzzy and Genetie Algonthms. Samur Roy and
Udit Chakrabony, Pearson

e Neoral Notworks aad Leamimg Maclunes-Simon Haykin PHI
o Fuzzy Logw and Engincenng Apphcation, Tamthy Ross. TMH

COURSE OUTCOMES

Aller completion of tus cowse. the students would be able 10

CO1 - define basie coneepts of meutal neework and fuzey sy sems

CO2  comparc solutions by apphing 1 anous sofl compating approaches on a given problem
CO3  develop and tran diflerent supervised and unsupees ised kearming

CO4  classafy vanous nature inspired algorithms according o thair application aspect

CO5  compare the clficacnes of v arous hvbrd systoms

CO6  design asofl computing model for solving real woeld problems

Npn— ('~ ad

N

B )

9
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Department of Computer Science & Engineening and Information Technology
BLOCKCHAIN TECHNOLOGY

6201 196301 19%/640119
Unit ]
Introduction to Blockehan: Histonn Divital N Jistnbated Ledgers Design
i B R D e PSS
Unit-11

Blockchom Archiecture and Design. Basic erypto primitives: Hash  Signature,
Hashchain 1o Bleckehan, Basic consensus mechanisms

Unit-111

Consensus: Requirements for the Consensus Protocols. Proof of Work (FoW),

Scalability Aspects of Blockeham Coni“nM' ioned Blockchaing

Unit -1V

Use Case It Blochkchan in Fiancal Software and Svstems (FSS)  Seitlements.
KYC, Capital Markets. Insurance, Use Case 11: Blocheham in Trade/Supphy Chain
Provenance  of  Goods,  Visibilty,  Trode/Supply  chmn  finance,  Invoice
Management/Discounting, ctc. Use Case 11 Blockchaw for Govemment Digital
Identsty, Land Records and other hinds of Record Keeping between Government
Entibes. Pablhiec Dustecbution System / Social Welfare Systems

Unit .V

Blockehain Cniwl'mlﬂn. Privacs and Sccents on Blockehmn, Case Studies:

e L L T pe—

RECOMMENDED BOOKS
e  Blockchan, Melamie Swa O Reilh
® Blockchun From Concepts o Execution, DebagnmMolunity
o Zevo o Blockcham, Bob Dill, Davsd Smuts

D i VLR S S ——

COURSE OUTCOMES

Allee completon of the course students would b able o

CO1  define the banic key concepts and clemenis related 1o blockchmn technology

CO2  imterpret the neads /ugmficances of blochehms technology

CO3  adennfy the requirements for the consensus peatocol

CO4  examine the privacy and secunily 1ssues tn hlockchain

COS  compare vanous use cases of blockehain lechnology for performance analvsis and

delining application domains
-JJ\ / “‘“1/

St tecrcteceec e s T a s et s
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iy

Department of Computer Science & Engmeenng and Information Technology

MACHINE LEARNING USING PYTHON
G20120¢¥6301 20/640120

COURSE OBJECTIVES:

¢ To keam the basic construct of python programnmng for inplementing vanowas Machine
Learmng slganthuns

e Toundérstand the basie conoepts of Machine Learmng

o Touse Machine Leaming concepts and algorithms for realoworld problem sols g

Unit -1
Introduction to Python Programming: Sciing vp Programming  Epy ironment
Running P thon Programs from a Termunal. Varisbies and Simple Data Types Numeric
Stumg, List. Tuple. Dwnonars Set. Boolean, Conditwomal Stotoments and Loops,
Lambda Funchons, Variows inbult Fanctions, Read Write Operavons in Files, using
Python Packages and Modules

Unit =11
Data Processing and Visualization: Introdecuon 10 Pandss. Installation, Reading CSV
Files nad Performmg Vanous Operatsons Slicing, Merging, Coacatenation on Varsons
Datasets. Introdoction 10 Numpy, Veetor Representntion. Basic Operations on N-
Dumeasional Matnices wsang Numgpy  Data Visuslizauon using Matplotit.  Plottng
Vonous Tyvpes of Graphs  Lane, Bar, Scatier, Histogram and Pre-Charts

Unit - 111
Introduction to Machine Learning: Basic Ponciples. Applications. Challenges
Supervised, Unsupervised sad Remforcement Learning Approaches. Basie Sweps of

Macthine Leammng  Data Collection, Data Preparsion. Choosing a Lessminy Model,

Unit = IV
Supervised Learning: Lincar Regressson Gaadienmt Doscent. Feotures, Oserfitting
Regulanzatron and Complexity. Traming, Vahidauon Testing Dma  Petformance
Matrices: Mean Squared  Emmor{MSE).  Root-Mean-Squared-Errorf RMSE), Mean-
Abzalute-Emor{MAE), R* or Coeflicrent of Determunanon. Multsy anate Rogression
Applications of Regression  Classification: Banann . Muli-Class and  Mult-Label
Classificauon. Apphcations. Lomstic Reeressson. K-Nearcst Neiphboar. Deocision

l I"-I Randors Foresls

Unit - V
Unsupervised Learning: Clusicring and Assocaation Problems. Applicaticas. K-

—_— @-M
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’ 4

Means. DBSCAN, Prmcipnl Component Analysis, Aprion Algornthm for Association
Rule Learning Problens

mvatlable on Kaggle and UCI Repositories wsang Python Machine Learmmyg Library
Scikit-Learm

cereeee L

RECOMMENDED HOOKS:
e Joho Hum A Begimers Gude 10 Iihon 1 Programming Spanger | Ediion. 2019
o Leam Myibson i Hord Win: Trd Edinon
o  Mihon Cosh Coune A HsdsOn Project-Based lniroductson 1o Programnung. iy Enc
Manthes
o Andres C Muller. Sarah Guido, fneroduction to Nachane Learmng with Py thon, OReilly
Modia e, 10160

o Aurglicn Géron, Hands-On Muclene Leaning with Seaku-Leam and Tepsorflon, OReslly
Nedan, tng, 2017

——bresee crinanm cssmmsann

COURSE OUTCOMES:

Afler completion of s course, the students would be able 1o

COL. deline hasic concepts of machme feaming

CO2. summarize vanous cancepts of python programaing, data processing and v isualization

COJN, apply mochine leamng algorhms w0 sohe real world problems using psthon
programimmng

CO4, compare machane learning dlgorithoy Tor applicability and performannce analy iy

COS. assess vanow open source datasess and estimuate the most sutable machine learming
model for predigtion process

CO6. buld maclune earmng models on open source dmasets using pyvihon machioe learmmg
Iibrany
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Annexure-I

Syllabi of
Departmental Elective (DE-1) Courses
B.Tech VI Semester
(Computer Science & Engineering /
Information Technology)

Under Flexible Curriculum
[ITEM CSEIT -4]
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MADHAV INSTITUTE OF TE

(A Govt. Aided UGC Autonomous & N

CHNOLOGY & SCIENCE, GWALIOR

AAC Aceredited Institute Affiliated 1o RGPV, Bhopal)

NETWORK & WEB SECURITY
150611/ 160611 (DE-1)

COURSE OBJECTIVES

* Toprovide conceptual understanding of network security principles, issues, challenges

and mechanisms.

To understand how to apply encryption techniques to secure data in transit across data
networks. -
*  To explore the requirements of real-time communication security and issues related to

the security of web services.

Unit-1

Security: Principles and Attacks, Basic Number Theory: Prime Number,

Congruence’s, Modular Exponentiation, Fundamentals of  Cryptography,

Steganography, Cryptanalysis, Code Breaking, Block Ciphers and Steam Ciphers, -
Substitution Ciphers, Transposition Ciphers, Caesar Cipher, Play-Fair Cipher, Hill

Cipher, Cipher Modes of Operation.

Unit-11 .
Cryptography: Symmetric Key Cryptography, Public Key Cryptography, Principles
of Public Key Cryptosyster ssical  Cryptographic  Algorithms: DES. RC4,

Blowfish. RSA

Unit-II1 ‘ |
Hash Functions: Hash Functions, One Way Hash Function. SHA (Secure Hash

Algorithm).  Authentication: Requirements, Functions, Kerberos, Message

Digital Certificates.

it -1V " ‘
E IP & Web Security Overview: SSL (Secure Socket Layer), TLS (Transport Layer

S ity), SET (Secure Electronic Transaction). IDS (Intrusion detection system):
ecurity),

Statistical Anomaly Detection and Rule-Based Intrusion _

16
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR

(A Govt. Aided UGC Autonomous & NAAC Accredited Institute Affiliated to RGPV, Bhopal)

Unit -V

Phishing: Attacks and its Types, Buffer Oy erflow Attack, Cross Site Scripting, SQL
Injection Attacks, Session Hijacking. Denial of Service Attacks: Smurf Attack, SYN

Flooding, Distributed Denial of Service. Hackef§ Hacking and Types of Hackers, Foot
Printing, Scanning: Types: Port, Network, Viilnerability)|sniffing in Shared And

Switched Networks, Sniffing Detection & Prevention, Spoofing

RECOMMENDED BOOKS

Cryptography and Network Security, William Stallings, Pearson Education.

Cryptography and Network Security, Atul Kahate, McGraw Hill Education.

Incident Response and Computer Forensics, Kevin Mandia, Chris Prosise, Tata

McGraw Hill

COURSE OUTCOMES

After completion of the course students would be able to

COl.
CO2.
CO3.
CO4.

. predict the attacks and controls associ

explain cryptographic algorithms, hash algorithms and authentication mechanisms.

illustrate fundamentals of number theory, attacks and security principles.

and various algorithms to achieve principles of security

apply number theory
attacks and describe the working of

analyze the cause for various existing network

available security controls

. examine the vulnerabilities in IT infrastructure.

ated with 1P, transport-level, web and ¢-mail

security.
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MADHAYV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR

(A Govt. Aided UGC Autonomous & NAAC Ac credited Institute Affiliated to RGPV, Bhopal)

MOBILE COMPUTING
150613 (DE-1)

COURSE OBJECTIVES

* To introduce the basic concepts and principles in mobile computing.
* To provide a computer systems perspective on the converging arcas of wireless
networking, mobile devices, and network protocols.
* To introduce wireless- communication and networking principles, that support 2

connectivity to cellular networks, wireless internet and sepsor devices.

Unit-1
Review of Personal Communication Services (PCS): Basic Concepts of Cellular
Systems, Global System for Mobile Communication (GSM), Protocols, Handover, Data

Services, and Multiple Division Techniques.

Unit-11 -
General Packet Radio Services (GPRS): GPRS Architecture, GPRS Network Nodes.
Mobile Data Communication: WILANs (Wireless LANs) IEEE 802.11 Standard
Mobile IP.
Unit-111 .
Wireless Application Protocol (WAP): Mobile Internet Standard. WAP Gateway
and Protocols, (Wireless Markup Languages (WML).
Unit-1V
Third Generation (3G) Mobile Services:

Introduction to Intermational Mobile
Telecommunications 2000 (IMT 2000) Vision, e Division Multiple
Access (W-CDMA), and CDMA 2000, Quality of Services in 3G
Unit-V
Wireless Local Loop (WLL): Introduction to WLL Architecture, WLL Technologies

Global Mobile Satellite Systems#Case Studies of IRIDIUM and GLOBALSTAR

RECOMMENDED BOOKS

¢ Mobile communications, J, Schiller, Pearson Education.

* Wireless and Mobile Networks Architecture, by Yi —

Bing Lin, John Wiley & Sons.
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MADHAYV INSTITUTE OF TEC

{A Govt. Aided UGC Aut

HNOLOGY & SCIENCE, GWALIOR

onomous & NAAC Accredited Institute Affiliated to RGPV, Bhopal)

* Mobile & Personnel Communication Systems and Services, Raj Pandya, Prentice Hall
India.

e Wireless Communication- Principles and Practices. Theodore S. Rappaport, Pearson
Education

-

The Wireless Application Protocol, Singhal & Bridgman, Pearson Education.

COURSE OUTCOMES
After completion of the course students would be able to:

COL. explain the basic concepts of mobile telecommunications system.
CO2. demonstrate the infrastructure to dev clop mobile communications system.
CO3. classify the different generations and technology for mobile communications.

CO4.

examine the working of different protocols of wircless mobile communication
) technology.
. COS. determine the importance of each technology suitable for different situation of mobile
and wireless communications.

CO6. develop protocols for adhoc and infrastructure based wircless networks.




MADHAYV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
(A Gowvt. Aided UGC Autonomous

& NAAC Accredited Institute Affiliated to RGPV Bhopal)

AGILE METHODOLOGY
160613 (DE-1)

COURSE OBJECTIVES

To understand the background and driving forces for taking an a

gile approach to
software development.

To understand the business value of adopting agile approaches.

® To understand the agile"development practices

Unit -1

Fundamentals of Agile: The Genesis of Agile, Introduction and Background, Agile
' Manifesto and Principles, Overview of Scrum, Extreme Programming, Feature Driven
Development, Lean Softw are, Developmenfy Agile Project Management. Design and
Development Practices in Agile"Projects, Test Driven Development, Continuous

Integration, Refactoring, Pair P

.") Agile Tools.

rogramming, Simple Design, User Stories | Agile Testing.

Unit- 11

Agile Scrum Framework: Introduction to Scrum, Project Phases. Agile Estimation.

Planning Game, Product Backlog, Sprint Backlog,

Iteration Planning, User Story
De

finition, Characteristics and Content of User Stories, Acceptance Tests and Verifying
Stories, Project Velocity, Burn Down Chart, Sprint Planning and Retrospective, Daily
Scrum, Scrum Roles - Product Owner, Scrum Master, Scrum Teani, Serum Case Study .

Tools for Agile Project Management

Unit- 111

Agile Testing: Agile I ifecycle and its Impact on Testing, Test-Driven Development
(TDD), Xunit Framework and Tools for TDD, Testing User Stories - Acceptance Tests
and Scenarios, Planning and Managing Testing Cycle, Exploratory Testing, Risk Based
Testing, Regression Tests, T¢SAROMAtON 10018 10 Support Agile Teste:

Unit- IV
Agile Software Design and Development: Agile Design Practices. Role of Design

Principles Including Single Responsibility Principle, Open Closed Principle, Liskov

Substitution Principle, Interface Segregation P

ninciples, Dependency Inversion Principle
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MADHAYV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR

(A Govt. Aided UGC Autonomous & NAAC Accredited Institute Affiliated to RGPV, Bhopal)
in Agile Design, Need and Significance of Refactoring, Refactoring Techniques!
Continuous Integration, Automated Build Tools Mersion Control.

Unit -V
Industry Trends: Market scenario and Adoption of Agile, Agile ALM, Roles in Agile
Project, Agile applicability, Agile in Distributed Teams, Business Bencfits, Challenges
> in Agile, Risks and Mitigation, (Agile Projects on Cloud, Balancing Agility with
> Discipline, Agile Rapid Development Technologics

RECOMMENDED BOOKS

* Agile Software Development with Scrum, Ken Schawber, Mike Beedle, Pearson.

* Agile Testing: A Practical Guide for Testers and Agile Teams, Lisa Crispin, Janet
Gregory, Addison Wesley.

* Agile Software Development, Principles, Patterns and Practices, Robert C. Manin._

Prentice Hall.

¢ Agile Software Development: The Cooperative Game, Alistair Cockburn, Addison

Wesley.

*  User Stories Applied: For Agile Software, Mike Cohn, Addison Wesley.

COURSE OUTCOMES

After completion of this course, the students would be able to:

CO1. demonstrate scrum release planning, and scrum sprint planning.
CO2. apply user stories into tasks and ideal day estimates.
CO3. classify a sprint with sprint reviews and sprint retrospectives
’ CO4. examine the scrum with multiple team or distributed project teams.
COS. design test driven and agile principal based software.

CO6. develop any application using agile methodology.
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MADHAYV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR

(A Govt. Aided UGC Autonomous & NAAC Accredited Institute Affiliated to RGPV, Bhopal)

CLOUD COMPUTING
150614/ 160614(DE-1)

COURSE OBJECTIVES

¢ To introduce the broad perceptive of cloud architecture and model.
e To understand the concept of Virtualization.

e To apply different cloud programming model as per need.

Unit- 1
Cloud Architecture and Model: Technologics for Network-Based System, System
Models for Distributed and Cloud Computing, NIST Cloud Computing Reference
Architecture. Cloud Models:- Characteristics, Cloud Services, Cloud models (TaaS,

PaaS. SaaS). Public vs Private Cloud, Cloud Solutions Cloud ecosystem, Service

management, Computing on demand.

Unit- 11
Virtualization: Basics of Virtualization, Types of Virtualization, Implementation
Levels of Virtualization, (Virtualization Strucfiifesy, Toolssafid Mechanisms,

N
Virtualization of CPU, Memory, O Devices. Virtual™Cltsters and Resource

management, Virtualization for Data-center Automation.

Unit- 111
Cloud Infrastructure: Architectural Design of Compute and Storage Clouds, Layered

Cloud Architecture Development, Design Challenges, Inter Cloud Resource

Management, Resource Provisioning and Platform Dspln)‘mcm.“G_lo‘bﬁl‘ﬁxAA'__'»:"&
Cloud Resources.

Unit -1V

Programming Model: P
and Tterative MapReduce, Hadoop Library from Apache, Mapping
Amazon AWS, Cloud

arallel and Distributed Programming Paradigms- MapReduce,

Twister
Applications, Programming Support. Google App Engine,

) - 7 SISt 1) A O o, tos
Software Environments, Eucalyptus| Open Nebula, Ope

Unit -V
Security in the Cloud: Sccurity Overview, Cloud Security Challenges and Risks,

Software-as-a-Seryice Security, Security Governance, Risk Management, Security ‘

“** Monitoring, Security Architecture Design, Data Sccurily,_ ‘
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MADHAYV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR

(A Govt. Aided UGC Autonomous & NAAC Accredited Institute Affiliated to RGPV, Bhopal)

RECOMMENDED BOOKS

* Kai Hwang, Geoffrey C Fox, Jack G Dongarra, "Distributed and Cloud Computing,
From Parallel Processing to the Internet of Things", Morgan Kaufmann Publishers,
2012.

e John W Rittinghouse and James F.Ransome, "Cloud Computing: lmplcmcnla!.mn,

_ Management, and Security", CRC Press, 2010. T .

e e G SR D N e

o Toby Velte, Anthony Velte, Robert Elsenpeter, "Cloud Computing, A Practical
Approach”, TMH, 2009.

e Kumar Saurabh, " Cloud Computing insights into New-Era Infrastructurc”,
Wiley India, 2011

* George Reese, "Cloud Application Architectures: Building Applications and
Infrastructure in the Cloud” O'Reilly

» James E. Smith, Ravi Nair, "Virtual Machines: Versatile Platforms for Systems and

Processes"”, Elsevier/Morgan Kaufmann, 2005

COURSE OUTCOMES

After completion of this course, the students would be able to

CO1. define various basic concepts related to cloud computing

]
-
!
;
l
li
|
!e

CO2. identify the architecture, infrastructure and delivery models of cloud computing
CO3. apply suitable virtualization concept

CO4. choose the appropriate programming models and approach

COS. analyse various sccurity issues in cloud computing

CO6. compose virtualization, security and programming module in cloud computing solutions
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Annexure-I1

Syllabi of
Open Category (0OC) Courses
B.Tech VI Semester
(Computer Science & Engineering /
Information Technology)

Under Flexible Curriculum
[ITEM CSEIT -6/

AR



DATA STRUCTURES
900106 (OC-1)

COURSE OBJECTIVES

* To be familiar with the use of data structures as the foundational base for computer

solutions to problems.

* To understand various techniques of searching and sorting.
. Tq understand basic concepts about stacks, queucs, lists. trees and graphs.
Unit-1
Introduction to Data Struciures: Algorithms & their Characteristics, Asymptotic
Notations. Arrays and its Representations, Index to Address Translation. Linked List:
Introduction, Implementation of Linked List, Operations, Circular Linked List, Doubly
Linked List, Polynomial Manipulation using Linked List.
Unit-1I
Stacks: Concepts and Implementation of Stacks. Operations on Stack, Conversion of
Infix to Postfix Notation, Evaluation of Postfix Expression, Recursion.
Queues: Concepts and Implementation, Operations on Queues, Dequeue, Prionty
Queues '
Unit-111

Trees: Types, Terminology, Binary Tree -Representations, Traversal, Conversion of
General Tree to Binary Tree, Binary Search Tree, Threaded Binary Tree and Height

Balanced Tree.

Unit-1V wzs
Graphs: Background, Graph Theory Terminologies, Representation of Graphs-

Sequential & Linked Representation, Path Matrix, Graph Traversals- BES, DES,

Spanning Trees, (Applications of Graph

g- I i ry Sort, 2 llL\.(lUl\ Sort,
se.lcl““ & So' tin Llll(.m Se‘"Ch. lll"a Scal\’h, Buhhlc SOT NCIC
g g

Ill361 tnon So,l, Qule So' lv l'lel ¢ : ’ p‘ son bel\ cen
g So,'v Ilﬂdlx SO" a"d llcap 50” (Ul" ANS O Wi

Sorting Techniques (Hashing and Collision Resolution Techniques.
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MADHAYV INSTITUTE OF TECHNOLOGY & SCIENCE E, GWALIOR

(A Govt. Aided UGC Autonomous & NAAC Accredited Institute Affiliasted to RGPV, Bhopo

RECOMMENDED BOOKS

Data Structures, Algorithms and Applications in C4 +, Sartaj Sahni, 2™ Cdition
An Introduction to Data Structures with Applications, Jean-Paul Tremblay, Mcgraw hill

Data Structures & Algorithms, Aho, Hopcroft & Ullman, original edition, Pearson

Publication.

COURSE OUTCOMES

After completion of this course, the students would be able to:

CoO1.
CO2.
CO3.
CO4.
COs.
CO6.

outline the basics of algorithms and their performance criteria

explain the working of lincar/non-linear data structures

identify the appropriate data structure to solve specific problems

analyze the performance of various data structures & theirapplications

evaluate the time/space complexities of various data structures & their applications

design the optimal algorithmic solutions for various problems




MADHAYV INSTITUTE OF TE

(A Govt. Aided UGC Autonomous & N

CHNOLOGY & SCIENCE, GWALIOR
e A

AAC Accredited Institus fliliated 10 RGPV, Bhopal)
PYTHON PROCRAM.\IING
900107 (OC-1)

COURSE OBJECTIVES

.
§
>
v
~

research-based problems.

To plot data using appropriate python visu

Introduction to Python: Setting Up Programming Env

ironment, Runuing Python
Programs from a Terminal, V.

anables and Simple Data Types: Variables, Strings,
Numbers and Maths, Comments, Conditional Statements

» Introducing Loops, Working
of Input Function.

Unit 11 -

Tuples and Lists: Tuples, Lists, List Operations,

Organizing a List, Working with Lists: Looping through Entire List, Making Numeric
Lists, Working with Part of List.

Using If Statements with Lists,

Dictionaries and Sets: Simple Dictionary, Looping

Through a Dictionary, Nesting, Example with a Dictionary. Fibonacci and Dictionaries,

Global Variables, Defining a Set, Set Operations.

Unit 111

Functions: Defining a Function. Passing Arguments, Retum Values, Passing a List,

Passing an Arbitrary Number of Arguments, Storing Functions in Module. In- Built
Functions, Lambda Functions. Classes and Inheritance:  Object  Oriented
Programming, Creating and using a Class, Working with Class Instances. Methods,

Inheritance, Importing Classes, Python Standard 1 ibrar Y.

Unit IV

Files and Exceptions: Reading from a File, Writing to a File, File Operations,

Assertions, Exceptions, Exception cxnmplc.—

Unl't.V
Data Visualization: Installing Matplotlib, Plotting a Simple Line Graph, Random
w.]ks, M aking Histogram. Graphical User Interfaces: Event-Driven Programming

21
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
(A Govt. Aided UGC Autonomous &

CAoutdnulnuunneAEbneduaRGPV Bhopal)

Paradigm; Tkinter Module,

Creating Simple GUI: Buttons, Labels, Entry Fields, Dialogs;
Widget Attributes - Sizes,

Fonts, Colors, Layouts, Nested Frames.

RECOMMENDED BOOKS
* Python Crash Course: A Hands-On, Project-Based lnlroducuon to Programming, By

Eric Matthes.

¢ Learn Python the Hard Way: 3rd Edition.

¢ TR. Padmanabhan, Programming with Python, Springer, Ist Ed., 2016.

* Kenneth Lambert, Fundamentals of Python: First Programs, Cengage Leaming, Ist Ed.,
2012.

COURSE OUTCOMES
After completion of this course, the students would be able to:

CO1. explain the numbers, math, functions, strings, list, tuples and dictionaries in python.
CO2. apply different decision- -making statements and functions.
“CO3. identify the object-oriented programming in python.
CO4. analyze thedifferent file handling operations.
COS. design GUI applications in python and evaluate different database operations.

develop client-server network applications using python.
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SOFTWARE ENGINEERING
900108 (OC-1)

Bhopal)

COURSE OBJECTIVES

* To understand the nature of software development and software life cycle process

models, agile software dev elopment, scrum and other agile practices.

* To understand project management and risk management associated with various types

of projects. e

* To know basics of testing and understanding concept of software quality assurance and

software configuration management process.

Unit-1

Introduction to Software Engineering: Dcfinition, Sofiware Engincering-Layered
Technology, Software Characteristics and Components, Software Model: Software
Development of Life Cycle Model (SDLC), Waterfall Model, Iterative Waterfall
Model, Prototyping Model, Spiral Model, RAD Model. Selection Criteria of Model:
Charzacteristics of chuircmcnls,ﬁi_ﬂtus of Development Team, Users Participation.
Type of Project and Associated Risk

Unit - 11

Requirement Engineering: Definition. Requirement Engineering Actiy ity . Types of
Requirement- Functional and Non-Functional Requirements, User and System

Requirements, Requirement Elicitation Methods, Requirement Analysis Methods,

tion (SRS), Requircment  Validation, Requirement

Unit - TII
Design Concept, Principle and Methods: Design Fundamentals, Design Principles,

Effective Modular Design, Design Representations. Architectural Design, Procedural

ry 3 5

Design, Data Directed Design, (|

Unit -1V

Software Metrics, Project Management and Estimation: Metrics in Process and

Project Domains, Software Measurement, Software Quality. Metrics, Project

Manngemexit- Basics-People, Product, Progess, Project, Estimation- Software Project

Estimation, (RSN IES: Function Poit Estimation, Line of Codc

29
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(LOC) Based Estimation, Empirical Estimation, COCOMO Model. Project Scheduling
Techniques.

Unit-V
Software Testing: Definitions, Software Testing Life Cycle (STLC), Test Case Design,
Strategic Approach to Software Testing- Verification & Validation , Strategic Issues,
Criteria for Completion of Testing. Unit Testing, Integration Testing, Validation
Testing, System Testing, Black Box Testing Techniques, White Box Testing

Techniques (Acceptance Testing.

RECOMMENDED BOOKS
e Software Engineering, Sommerville, Pearson
* Software Engineering: A Practitioner’s Approach, Roger S. Pressman, McGraw Hill.
e Software Engineering, K.K. Agrawal & Yogesh Singh, New Age Publication

e Software Engineering, Rajib Mall, PHI.

COURSE OUTCOMES

After completion of this course, the students would be able to:

CO1. explain the various fundamental concepts of software engincering.

CO2. develop the concepts related to software design & analysis

CO3. compare the techniques for software project management & cost estimation
CO4. choose the appropriate model for real life software project

COS5. design the software using moderu tools and technologies

CO6. test the software through different approaches.

L e e sxIIVEE
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MADHAYV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR

(A Govt. Aided UGC Autonomous & NAAC Accredited Institute Affiliated 1o RGPV, Bhopal)
Department of Computer Science & Engineering and Information Technology

DATA MINING & WAREHOUSING
(0C-1)

COURSE OBJECTIVES

¢ To understand the significance of data mining in real-world perspective.

< : 4 : ; o toole:
» To gain understanding of data mining techniques, algorithms and commonly used tool

ili i ini for solv ~al-world
¢ To develop ability for applying data mining techniques and tools for solving real-wc

problems.

Unit -1
Introduction: Motivation, important, Data type for Data Mining: Relational Databases,
Data Ware-Houses. Transactional Databases,| Advanced Database System and lts
Applications, Data Mining Funcliona_ljiics Concept/Class Description, Association
Analysis Classification & Prediction, Cluster Analysis, Outliner Analysis Classification

of Data Mining Systems{ Major Issues in Data Mining.

Unit - 11
Data Warehouse and OLTP Technology for Data Mining: Differences between
Operational Database Systems & Data Warchouse, Multidimensional Data Model,
Data Warehouse Architecture, Data  Warehouse Implementation, Data Cube

Technology, Emerging Scenario of Pattern Warchousing System

Unit - 111
Data Pre-processing: Data Cleaning, Data Integration and Fransformation, Data
Reduction Discretization and Concept Hierarchy Generation. Data Mining Primitives
Languages and System Architectures, Concept Description| Characterization and

A7 $h o -

ytical Characterization.

Unit - 1V
Mining Association Rules in Large Databascs: Association Rule Mining: Market
Basket Analysis, Basic Concepts, Mining Single Dimensional Boolean Association
Rules from Transactional Databases: The Apriori Algorithm, Generating Association
Rules f"rqm Frequent Items, Improving the Efficiency of Apriori, other Algorithms &
their  Comparison, Mining Multilevel  Association Rules, Ailnllulimcnsio,m

Association Rules, Constraint Based Association Rule Mining,
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Unit-V

Classification & Predication and Cluster Analysis:_

(@Predicatioh, Different Classification Methods, Predication, Cluster Analysis, Major

RECOMMENDED BOOKS

* Data Mining: Concepts and Techniques, Han and Kamber, Morgan Kaufmann
Publications. A )

* Data Mining Techniques, A. K. Pujari, Universities Press Pvt. Ltd.

-

COURSE OUTCOMES

After completion of this course, the students would be able to:

Col1. explail; various data mining tasks.

CO2. classify various databases systems and data models / schemas of data warehouse.

€O3. compare various methods for storing & retrieving data from different data
sources/repository.

apply pre-processing techniques for construction of data warchouse.

72

analyze data for knowledge discovery & prediction using appropriate algorithms.
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MADHAYV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR

(A Govt. Aided UGC Autonomous & NAAC Accredited Institute Affiliated to RGPV, Bhopal)

COMPILER DESIGN
150601/160601 (DC-12)

COURSE OBJECTIVES
* To leam finite state machines and context free grammar.
* To leam, various phases of compiler

* To understand process of compiler implementation.

-

Unit-1

Overview of Translation Process: Introduction to Compiler, Major Data Structures in

Compiler, Other Issues in Compiler Structure, BOOT Strapping and Porting, Compiler

Structure: Analysis-Synthesis Model of Comiilation. Various Phases of a Ccmpiler.

Unit-11

Lexical Analysis: Input Buffering, Symbol Table, Token, Recognition of Tokens,
Lexeme and Patterns, Difficulties in Lexical Analysis, Error Reporting and

Implementation. Regular Grammar & Language Definition, Transition Diagrams,

Unit-111

Syntax Analysis: Context Free Grammars (CFGs), Ambiguity, Basic Parsing
Techniques: Top Down Parsing. Recursive Descent Parsing, Transformation on the

Grammars, Predictive Parsing LL(1) Grammar, Bottom-UP Parsing, Operator

Precedence Parsing, LR Parsers (SLR, CLR. LALR), (36Sighiof 8 Ty pical PARCHUSI:

Unit-IV
Semantic Analysis: Compilation of Expression, Control, Structures, Conditional
Statements, Various Intermediate Code Forms, Syntax Directed Translation, Memory
Allocation and Symbol Table Organizations. Static and Dynamic Array Allocation,
String Allocation, Structure Allocation etc.

Routines or Printing Various Lexical, Syntax and Semantic Errors.

S4
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Unit-V
asic Blocks and Flow Graphs,
Register Allocation, Code Generation, DAG Representation of Programs, Code

Generation from DAGS, Pecp-hole Optimization,

Specification of Machine. Code Optimization:

- Code Improving Transformations, .Dcaling with Aliases, Data Flow
Analysis of Structured Flow Graphs. ‘

RECOMMENDED BOOKS

* Compilers: Principles, Techniques and Tools, V. Aho, R. S_clhi and J. D. Ullman,
Pearson Education.
*  Compiler Construction: Principles and Practice, K.C. Louden. Cengage Learning.

COURSE OUTCOMES

After completion of this course, the students would be able to:

COL1. define the concepts of finite automata and context free grammar‘.
CO2. build the concept of working of compiler.

CO3. examine various parsing techniques and their comparison.

CO4. compare various code generation and code optimization techniques.
COS. analyze different tools and techniques for de§igning a compiler.

CO6. design various phases of compiler.

2 al—m
123 S o A
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MADHAYV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR

(A Govt. Aided UGC Autonomous & NAAC Accredited Institute Affiliated to RGPV, Bhopal)

COMPUTER NETWORKS
150602/160602 (DC-13)

COURSE OBJECTIVES

¢ Familiarize the student with the basic taxonomy and terminology of the computer
networking.

Provide detail knowledge about various layers, protocols and devices that facilitate

-

networking. S

* Enable students to deal with various networking problems such as flow control, error

control and congestion control.

Unit-1

Introduction: Computer Network, Types- LAN,MAN & WAN, Data Transmission
Modes- Serial &.Parallcl. Simplex, Half Duplex & Full Duplex, Synchronous &
Asynchronous Transmission, Transmission Mediun- Guided & Unguided, Cables-
Twisted Pair, Coaxial Cable & Optical Fiber, Nétworking Devices-Repeaters, Hub,
Switch, Bridge, Router, Gateway and Modem, Performance Criteria- Bandwidth,

Throughput,

Unit-I1
Physical Layer: Network topologies- Bus, Ring, Star & Mesh, Line Coding- Unipolar,
Polar and Bipolar, Switching- Circuit Switching, Message Switching & Packet

Unit-111

Data Link Layer: Introduction, ljcsign Issues, Services, Framing, Error C ontrol, Flow

Control, ARQ Strategies, Error Detection and Correction. Pariti Bits, C‘iclic ii“iil

CUnitly )
Network Layer & Transport Layer: Introduction, Design Issues, Services, Routing-

Distance Vector Routing, Hierarchical Routing & Link State Routing, Shortest Path
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—
BucketAlgrim. Connetion Onined s Comnctoniss Sevc, P Adressing.

Unit-V

Presentation, Session& Application Layer: Introduction, Design Issues, Presentation
Layer- Translation, Encryption-  Substitutions and Transposition  Ciphers,

Compression- Lossy and Lossless. Session Layer —, Dialog Control, Synchronization.

RECOMMENDED BOOKS

B e o

¢ Data Communication and Networking, Behrouz A. Forouzan, McGraw Hill.
¢ Computer Networks, Andrew S, Tancnbaum, Pearson Education India.

> ¢ Computer Networks and Internets, Déuglas E. Comer. Pcarson India.

COURSE OUTCOMES

After completion of this course, the students would be able to:
CO1. explain the fundamental concepts of computer network.
: CO2. illustrate the basic taxonomy & terminologies of computer network protocols.
CO3. develop a concept for understanding advance computer network.
CO4. build the skill of IP addressing and routing mechanism.
COS. predict the performance of computer network in congestion and internet.
CO6. construct the network environment for implementation of computer networking

concept.

i 1 eeane .
BE USRI A SO E AT 8 ST NTATA St N Ly e
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MADHAYV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR

(A Govt. Aided UGC Autonomous & NAAC Accredited Institute Affiliated 10 RGPV, Bhopaij)

DESIGN & ANALYSIS OF ALGORITHMS
150401/160401 (DC-5)

COURSE OBJECTIVES

* To introduce the topic of algorithms as a precise mathematical concept.

To study the techniques like recursion, divide and conquer, dynamlc programming,
greedy approach, backtracking and branch and bound. L

* To practice their skills on many well-known algorithms and data sti'uctnm designed to
solve real-life problems.

Unit-1

Introduction to Computational Model: RAM, Turing machine. Circuit model. PRAM.
Bulk synchronous parallel (BSP) Model, Algorithms and its Importance, Recurrences
and Asymptotic Notations, Mathematical Analysis of Non-Recursive and Recursive

= Algorithm, Review of Sorting & Scarching Algorithms, Basic Tree and Graph
Concepts: Binary Search Trees, Height Balanced Trees, B-Trees and Traversal

) Techniques.
- Unit-IT
' Divide and Conquer Method: Introduction and its Examples such as-
|
b iBinary Search, Merge Sort, Quick Sort_and Strassen’s Matrix
b Multiplication.
; Unit-111

Greedy Methoa: Introduction, Characteristics, Examples of Greedy Methods such as
Smgle~80ume Shortest Paths, Minimum Cost Spanning Trees : Prims’s and Kruskal's
gorithi Kmpsack Problem, Dijkstra’s single source shortest path alsonlhm-

Dy 2

Methods such as - 0/1 Knapsack, Traveling salesman problem,
Path, Longest Common Subsequence and Reliability Design,
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Unit-V

ranch & Bound:

Introduction and its Examples like -

-

RECOMMENDED BOOKS

Fundamentals of Computer Algorithms, Horowitz & Sahani, Universities press.
Introduction to Algorithms, Coremen Thomas, Leiserson CE, Rivest RL, PHL
Design & Analysis of Computer Algorithms, Ullmann, Pearson.

Algorithm Dcsglgn. Michael T Goodrich, Robarto Tamassia, Wiley India.

COURSE OUTCOMES

After completion of this course, the students would be able to:

COl. tell the basic features of an algorithm.
5 CO2. demonstrate a familiarity with major algorithms and data structures.

CO3. apply important algorithmic design paradigms and methods of analysis.

CO4. analyze the asymptotic performance of algorithms.

COS. compare different: design techniques to develop algorithms for computational
problems.

CO6. design algorithms using greedy strategy, divide and conquer approach, dynamic
programming, backtracking and branch n bound approach.

o) e Y i [ 5
R O N Ly T R S R T R LA T A e A Mgt
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DATABASE MANAGEMENT SYSTEM
150402/160402 (DC-6)

COURSE OBJECTIVES

* To understand the different issues involved in the design and implemcntation of a

database system.

gy To study the physical and logical database designs, database mcdeling, relauonal
-
' hierarchical and network models.

To understand and use data manipulation language to query, update and manage a
database.

Unit-1

DBMS: Concepts & Architecture, Introduction of File orgamzanon TCChnlqu(;S
Database Approach v/s Traditional File Approach, Advmtanes of Database Syslem
Schemas, Instances, Data Independence, Functions of DBA, Entitics & Attributes,
Entity types, Value Sets, Key Attributes, Relationships, E-R Diagram.

Data Models: Hierarchical Data Model, Network Data Model & Relational Data Model,

Unit-TT
Relational Data Models: Domains, Tuples, Attributes, Relations, Characteristics of
Relations, Keys, Attributes of Relation, Relational Database, Integrity Constraints.
Query Languages: Relational Algebra & Relational Calculus, Relational Algebra

operations like Sclect, Project, Division, Intersection, Union, Division, Rename, Join

etc.

‘)  Unit-TTI
SQL:

ctc . Overview of Tuple Oriented & Domain Oriented Relational Caleulus & Operations.

Unit-lV
) Danbue Design: Introduction to Normahznuon Various Normal Fonn-
Functional Dependency, Attribute closure, Decomposition, Dependency
& PERGD .

MADHAYV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
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Preservation, Loss Less & Lossy Join, Problems with Nu

Il Valued & Dangling Tuple,
Multivalued Dependencies.

Unit-V

Transaction Processing Concepts:

ransactionl, Types 6f Transaction, Ser

Introduction, State Diagram, Properties of
1alizability:(Conflict and View Serializability.
Y Control: Concepts, Techniques, Concurrent operation of Databascs.
#Introduction, Types of Recovery

Overview of Distributed Databases:

Protection, Security & Integrity Constraints.
Relational Database Management Systems: Oracle & Microsoft Access Tools. Basic

Concepts of Object Oriented Database System & Design.

RECOMMENDED BOOKS

* Database System Concepts,Abraham Silberschatz Henry F. Korth S. Sudarshan,
McGraw-Hill 6" Edition. <

* Database Management System. Raghu Ramakrishnan Johannes Gehrke, McGraw Hill
3" Edition.

¢ Fundamentals of Database System, Elmasri&Navathe, Addison-Wesley Publishing.
Sth Edition. ' :

* An Introduction to Database Systems, Date C. J. Addison-Wesley Publishing, 8th
Edition. :

COURSE OUTCOMES

After successful completion of the course students will be able to:

COIl. tell the terminology, features, classifications, and characteristics embodied in database
systems.

CO2. explain different issues involved in the design and implement
CO3.

ation of database system.
apply transaction processing concepts and recovery methods over redl time data.

CO4. analyze database schema for a given problem domain.

COS.  justify principles for logical design of databases, including the e-r method and
normalization approach.

CO6. formulate, using relational algebra and sql, solutions to a broad range of query

problems.

S
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MADHAV INSTITU

(A Govt Alded UGC Autonomous & NAAC Accredited Institute AlTi

OPERATING SYSTEM
150403/160403 (DC-7)

COURSE OBJECTIVES

ating system structures and functioning.

L B R4 SF =

T'o provide basic knowledge of computer oper
to memory management, file managem

-
entand

e Tocompare several different approaches
process management =
e To understand various problems related to concurrent operations and their solutions

Unit 1
Basics of Operating System: Generations
tion and Security

Types, Structure (SCPVIEESS System Calls,

System Boot, System Programs, Protec

Unit H

Process Management: Process Control Block.

Process Concepts, Process States,

and their Evaluation,(Threads, Threading

Scheduling-Criteria, Scheduling Algorithms

Unit 11
Process Synchronil:ﬂion: Background, ( ‘ritical-Section Problem, Peterson's Solution,

Semaphores,  Classic (PTOBIEMSTOF Synchronization,

Synchmm/ulinn Hardware,

Deadlock: System Mode

1. Deadlock Characterization, Deadlock Prevention, Detection

form Deadlock.

2L

and Avoidanceg

Unit IV
Memory Management: M
Suructure of Page Table, Segmentation, Virtual Memory. Demand Pag

ain Memory, Swapping, Contiguous Memory Allocation,

ing, Page

Paging,
Replacement Algorithms, Allocation of F”""“"‘i-W‘

Unit V
Storage Management: Mats-Storage Structure,

W‘ilc System Interface: The Concept of a File, Access

Overview. Disk Structure, (@
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Mcthods. Directory Structure, (File System Structure, Allocation Methods, Free-Space
Management.

RECOMMENDED BOOKS

» Operating System Concepts, Silberschatz, Ninth Edition, Willey Publication.
» Operating Systems, internals and Design Principles, Stallings, Seventh Edition,Pearson
Publication.

* Modern Operating Systems, Tanenbaum, Fourth Edition. Pearson Publication.

COURSE OUTCOMES

After the successful completion of this course, the student will be able to:

COLl. tell the basic concept of operating systems.

CO2. explain the working of operating system. -
CO3. develop the solution of various operating system problems/issucs.

CO4. analyze the various operating system problems/issues.

COS. measure the performance of various scheduling/allocation approaches.

COG6. test the working of various scheduling/allocation approaches.
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COMPUTER SYSTEM ORGANIZATION
150404/160404 (DC-8)

COURSE OBJECTIVE

To provide the fundamental knowledge of a computer system and its processing units.

To provide the details of input & output operations. memory management and

“~+ ~ performance measurement of the computer system.

* To understand how computer represents and manipulate data.

Unit -1

Introduction: Von Newman Mode (Vafios Subsysiems, CPUL Memory, 0L Sysie

Buffers, Bus and Memory Transfers,
Operation, Shift Micro-Operation Register Transfer Micro Operations, Arithmetic
Micro-Operations, Logic Micro-Operations and Shift Micro-Operations.

Unit- 11
Computer Arithmetic: Addition and Subtraction with Signed-Magnitude.
Multiplication Algorithm, Division Algorithm, Division Algorithms, Floating-Point

Arithmetic Operations.

Central Processing Unit (CPU): General Purpose Register Organization, Stack

Organization, Instruction Formats, Addressing Modes, Data  Transfer and

Unit -TTT
Microprocessors: Introduction of 8085 Microprocessor: Architecture, Instruction Set,

Addressing Modes, Interrupts and Basic Assembly Language Programming.

Unit -1V ,
Input-Output Organization: Peripheral Devices, VO Interface, Asynchronous Data

Transfer, Modes of Transfer, Priority Interrupt, DMA (DMA Controller, DMA

. J 3¢
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— » |

Unit-V

Memory Organization: Memory Hierarchy, Main Memory, Auxiliary Memory,
Associative Memory,

RECOMMENDED BOOKS

e Computer System Architecture, Morris Mano, PHI. :

® Microprocessor Architecture, Programming and Applications with the 8085, Gaonkar,

Penram International Publishing (India) Pvt.Lid.
* Computer Organization, Carl Hamacher, THM.

Computer Architecture and Organizaliop, J.P Hayes, Mc-Graw Hills, New Delhi.

COURSE OUTCOMES

After completion of the course students would be able to:

CO1. recall the basic building blocks of computer Architecture,

CO2. compare different memories.

CO3. apply the concept of memory mapping, multiprocessor and pipelining in solving real
world problems.

CO4. analyze various modes of Input-Output data transfer,

CO5. evaluate the arithmetic related to the number system.

CO6. develop the skill of writing low level programming.
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Y & SCIENCE, GWALIOR

(A Govt. Aided UGC Autonomous & NAAC Accredited Institute affiliated to RGPV, Bhopal)

INTRODUCTION TO COMPUTER PROGRAMMING
230102

COURSE OBJECTIVES

To familiar with program readability/understanding including program style/formatting
and self-documenting code.

To familiar with debugging process.

To design and implement basic programming solutions including statements, control
structures, and methods.

Introduction to Programming, Machine Level Languages, Assembly Level Languages, High
Level Languages, Program Execution and Translation Process, Problem solving using
Algorithms and Flowcharts. Introduction to C Programming: Data Types, Constants,

Keywords, Operators & Expressions, Precedence of operators and input/output functions.

Unit 11

Control Statements and Decision Making: The goto statement, The if statement. The if-else
statement, Nesting of if statements, The conditional expression, The switch statement, The

while loop, The do...while loop, The for loop, The nesting of for loops, The break and

continue statement.

Unit 111

Arrays, Strings & Pointers: One dimensional Arrays, Passing Arrays to Functions.
Multidimensional Arrays, Strings, Basics of Pointers & Addresses. Pointer to Pointer,

Pointer to Array, Array of Pointers, Types of pointers, Pointer to Strings.

Unit IV

Functions & Structures: Function Basics, Function Prototypes, Passing Parameter by value
and by reference, Passing string to function, Passing array to function, Function returning
-
address, Recursion, Structures & Union, Pointer to Structure, Self-Referential Structures,
5 3

Dynamic memory allocation by malloc/calloc function, Storage Classes.

b




MADHAYV INSTITUTE OF TEC

HNOLOGY & SCIENCE, GWALIOR
(A Govt. Aided UGC Autonomous & NAA

C Aczredited Institute affiliated to RGPV, Bhopal)

Unit V

File Handling: Defining and Opening a file, Closing Files. Input/output Operations on Files.,
Predefined Streams, Error Handling during /O Operations, Command Line Arguments.

RECOMMENDED BOOKS -
Brian W. Kernighan and Dennis M. Ritchie, The C Programming Language, Prentice Hall
of India.

¢ Paul Deitel and Harvey M. Deitel , How to Program. Pearson Publication.

Yashavant Kanetkar ,LetUs C, BPB publication.

E. Balagurusamy, Programming in ANSI C, Tata McGraw-Hill.

* Byron Gottfried, Schaum's Outline of Programming with C, McGraw-Hill.

COURSE OUTCOMES

After completion of the course students would be able to:

COI: identify situations where computational methods and com uters would be useful
y p p

CO2: describe the basic principles of imperative and structural programming.

CO3: develop a pseudo-code and flowchart for a given problem.

CO4: analyze the problems and choose suitable programming techniques to develop solutions.
COS: design, implement, debug and test programs.

CO6: design computer programs to solve real world problems.

=3
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DATA STRUCTURES
160211 (DC-1)

COURSE OBJECTIVES

* To be familiar with the use of data structures as the foundational base for computer

solutions to problems.

* To understand various techniques of searching and sorting.
* To understand basic concepts about stacks, qucues, lists, trees and graphs.
Unit-I

Introduction to Data Structures: Algorithms & their characteristics. asymptotic
notations. -arrays and its representations, index to address translation. Link list:
Introduction, implementation of linked list, operations, circular link list, doubly linked list,

polynomial manipulation using linked list.

Unit-I1
Stacks: Concepts and implementation of stacks, operations on stack, conversion of infix
to postfix notation, evaluation of postfix expression, recursion.

Queues: Concepts and implementation, operations on queucs, dequeue, priority queues,

Unit-111
Trees: Types, terminology, binary tree -representations, traversal, conversion of general

*  tree to binary tree, binary search tree, threaded binary tree and height balanced tree.

Unit-1V
Graphs: Background, graph theory terminologies, representation of graphs- sequential &

linked representation, path matrix, graph traversals- BFS, DES, spanning trees,
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Unit-y

Searching & Sorting: Linear search, binary

Sort, quick sort, mer

le sort, selection sort, inserti
8¢ son, radix sort and heap son,ﬁ

el e e YW

search, bubb

* Data Structures, Algorithms and Applications in C4+. Sartaj Sahni, 2™ Edition.

* An Introduction to Data Structures with Applications, Jean-Paul Tremblay, Mcgraw hill.

* Data Structures & Algorithms, Aho, Hopcroft & Ul

man, original edition, Pearson
Publication.

COURSE OUTCOMES .
After completion of this course, the students would be able to:

COl. outline the basics of Algorithms and their performance criteria’s.

CO2. explain the working of linear/Non Linear data structures.

CO3. identify the appropriate data structure 1o solve specific problems.

CO4. analyze the performance of various Data Structures & their applications.

COS5. evaluate the time/space complexities of various data structures & their applications.

COG6. design the optimal algorithmic solutions for various problems.
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(A Govt. Aided UGC Autonomous & NAAC s SCIENCE’ GWALIOR

Accredited Institute affiliated to RGPV, Bhopal)

OBJECT ORIENTED PROGRAMMING AND METHODOLOGY
160212 (DC-2)

COURSE OBJECTIVES

* To study about the concept of object oriented programming.

- L . -
L create C++ programs that leverage the object oriented features of the C++ Language.
-
. 7 A e s 5 .
To apply object oriented or non-object oriented techniques to solve bigger computing
problems.
Unit-1

Introduction to C++ and Object Oriented Concepts: Basics of C++, Tokens, /O

Statements, Structure of Program, Opecrators and Expressions, Flow of Control, Arrays,

Structures. Functions and its type, Function Prototyping, _

Programming Techniques: Unstructured & Structured Programming, Object Onented
Paradigm, Features of Oops,

O

perator.

Unit-11
Classes & Objects: Specification of Class, Visibility Modes: Private, Public, Protected,
Defining Member Functions, Creating of Objects, Characteristics of Object, Static Data
Member, Static Member Function, Array of Objects, Object as Arguments, Inline Function,
Default Arguments, Friend Function, Recursion.
Constructors and Destructors: Introduction, Types of Constructors- Default Constructor,
User Defined Constructor, Parameterized Constructor, Copy Constructor, Constructor with

Default Arguments, Rules of Constructor Definition and Usage, Destructors.

Unit-111

Polymorphism: ‘ | '
Run Time Polymorphism, Function Overloading, Operator Overloading: Binary

Introduction, Type of Polymorphism: Compile Time Polymorphism &

&%
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ous & NAAC Accredited Institute affiliated to RGPV, Bhopal)

Unit-IV
Inheritance: Introducti .
10n to Code Reuse, Visibility Modes, Types of Inheritance: Single

Level, Multilevel, Multi . .
ultiple, Hybrid, Multipath. Virtual Base Classes, Abstract Classes,

C.o;'nainership: Classes with in Classes Function Ov

erriding.

»
) J
.
5
;
>
~

Unit-V
Pointer & File C e )
Pitind ile Concept: Pointers Overview, Pointers to Objectss Fhis PoINERIPOIBIETSIO
n .Classes, Vi : 3 :

oa Virtual Functions & Pure Virtual Function, Association, Type of
Associauon, Aggregation, File Concépts, Study of Various Files and Streams, Openifig and
CIGSIg ORFilEsunctions Gei(). Getline(). Put() (OPENNE THE FHles USIng FFunEiion
Open(), File Manipulator Function

RECOMMENDED BOOKS

e C++ How to Program, H M Deitel and P J Deitel. Prentice Hall.

e Programming with C++, D Ravichandran, TM_H.

e Computing Concepts with C++ Essentials, Horstmann, John Wiley.
e The Complete Reference in C++, Herbert Schildt, TMH.

e Object-Oriented Programming in C++, E Balagurusam.

e Fundamentals of Programming C++, Richard L. Halterman.

COURSE OUTCOMES

After completion of this course, the students would be able to:

CO1. tell the concepts of classes & objects and their significance in real world.

C0O2. explain the benefits of object oriented design

CO3. build C++ classes using appropriate encapsulation and design principles.

CO4. analyze the utilization of inheritance and polymorphism in the solution of problems

COS5. choose appropriate object orient programming concepts for solving real world problems.

ating usage of control structures, modularity, /O

CO6. develop solutions to problems demonstr

and other standard language constructs
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DIG]
TAL ELECTRONICS
160213 (pC.3)
COURSE OBJECTIVES
* To perform the analysis and d
L 1 €s1gn of varioys digital electronic circuits
arious number g
5 Tk ystems, boolean algebra and logic gates.
¢ lounderstand the ¢ -
; oncept of counters, latches and flip*flops
R T
Introduction to Digital Electronics,
Binary Numbers, 0 . o :
= y 3 ctal and Hexadecimal Numbers, Conversions, Complement s, Signed
inary Numbers, Bing i
y Numbers, Binary Arithmetic S, Binary Codes: BCD. ASCII Codes.
Unit-11
Basic Theorems and Properties of Boolean Algebra, Boolean Functions, Boolean Relations,
Digital Logic Gates, De Morgan’s Theorem, Kamaugh Maps and simplifications.
Unit-111 .
Combinational Circuits, Half Adder. Full Adder, Binary Adder-Subtiactor, Binary
Multiplier, Comparator, Decoders. Encoders. Multiplexers.
Unit-_IV
Sequential Circuits, Latches, Flip-Flops: RS Latches. Level Clocking. D Latches. Edge-
triggered D Flip-flop, Edge-triggered JK Flip-flop, JK Master-slave Flip-flop: Registers,
Shift Registers, Counters, Ripple Counters, Synchronous Counters.
Unit-V

Introduction to Memory, Memory Decoding, —

Programmable Logic Array, Programmable Array Logic. Sequential Programmable
Devices, rcul
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COURSE OUTCOMES

COl.
co2.
CO3.
CO4.
COs.
CO6.

MADHAYV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR

(A Govt. Aided UGC Autonomous & NAAC Accredited Institute affiliated to RGPV, Bhopal)

RECOMMENDED BOOKS

 Digital Design, Morris Mano M. and Michael D. Ciletti, IV Edition, Pearson Education.

 Digital Electronics: Principles, Devices and Applications, Anil K. Maini, Wiley.

After completion of the course students would be able to:

explain the computer architecture for defining basic component and functional unit.
recall different number system and solve the basic arithmetic operations.

develop the understanding of combinational circuits.

analyze the basic concept of sequential circuits.

compare various memories.

solve the boolean functions using logic gates.
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MADHAYV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR

(A Govt. Aided UGC Autonomous & NAAC Accredited Institute affiliated to RGPV, Bhopal)

INTRODUCTION TO INTERNET OF THINGS (IoT)
230101 (DC)

COURSE OBJECTIVES

¢ To understand basic terminology of Internet of Things.

* To understand technology behind interaction between things

* * To understand basic terminology of Internet of Things

Unit I
Internet-of things (IoT) : Introduction, Evaluation of IoT concept, Definitionf Key features
‘and components. IoT Building block,oT Characteristics, Advantages and Disadvantages.
Unit 11

IoT Applications, ToT application structures and driver technologies collection,
transmission, processing, managing, utilization phase, Telematics and Telemetry,

Telematics vs [oT, Machine-to-Machine communication{ M2M vs IoT, IoE, HoT, V2V,

Unit 11

BandUsofiware, Study of loT Sensors. @ctuators, Wearable electronics.

Standard devices, Concept of Cloud, Edge, Fog and Roof computing in loT, Introduction
to communication, Components of communication system, Modes of communication,

Types of data transmission. loT communication models : Device-to-Device. Device-to

Cloud, Device-to-Gateway, and Back-End Data-Sharing, loT Comemim;ﬁ

Unit IV

Introduction to Internet and Networking Protocol, loT protocols, Types of lo'l Networks,

Introduction of
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(A Govt. Aided U

ECHNOLOGY & SCIENCE, GWALIOR
GC Autonomous & NAAC Accredited Institute affiliated to RGPV, Bhopal)
Unit v ;

IoT Challenges-

lmcropcrabilily. Precision, Data volume
connectivity,

and scalability, Internet

RECOMMENDED BOOKS

Internet of Things from Hype to Reality, The Road to Dj

gitization, Ammar Rayes and
Samer Salam, Second Edition, Springer

Intemet of Things (loT) Technology, Economic View And Technical Standardization.
Eticnne Schneider, Version 1.0, ILNAS

Intemet-of-Things (IoT) Systems Architectures, Algorithms, Mecthodologies, Dimitrios
Serpanos and Marilyn Wolf, Springer

Data Communications and Networking,

Behrouz A Forouzan, Fourth Edition, McGraw
Hill Education

COURSE OUTCOMES

After completion of the course students would be able to:

CO1: explain basic terminology of Internet of Things.

CO2: illustrate the role of communication in loT.

CO3: identify and use various protocols devices that are used in loT.

CO4: classify networking, cloud and fog computing concept for data management.
COS: investigate challenges, security and privacy.

CO6: discusg different [oT enabled techniques behind interaction between things.
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MADHAYV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
(A Govt. Aided UGC Autonomous & NAAC Accredited Institute affiliated to RGPV, Bhopal)

INTRODUCTION TO ARTIFICIAL INTELLIGENCE
240101 (DC)

COURSE OBJECTIVES

* To provide the most fundamental knowledge to the students so that they can understand
what the Al is.

¢ To present the basic representation and reasoning paradigms used in AL

* To investigate applications of Al techniques in intelligent agents, expert systems, artificial

necural networks and other machine learning models.

Unit I
Artificial Intelligence: Introduction, History of AI, Al Problem, Approaches. Goals.
Purpose, Scope, Terminology, and Application Areas, Industrialization and its Impact,
Cyber-Physical System, Evolution of Industry, Data Availability, Relation between
Artificial Intelligence, Machine Learning, Deep Learning and other Related Fields.

Unit IT

Conventional Vs Machine Learning Programming , Data/Information/Knowledge, Type of
Data: Structure, Non Structure, Semi Structure, Images, Video, Temporal, Real Time, ete,
Data Types: Categorical/Nominal/Ordinal, Etc..., Data Types Conversion, Model,
Algorithm, Model Development Life Cycle, Leamning, Training, Testing, Validation,
Importance of Data, Al Tools for Implementation.

Unit 111
Introduction to Machine Learning: Basic Concepts of Machine Learning, Types of

Learming: Superviscd, ‘Unsupervised and Reinforcement Leaming,  Categorical and

Introduction to Optimization: Evolutionary Algorithms, Genetic Algorithms: Basic

Concepts, Optimization, Need for Optimization, Membership Functions.

Unit IV
Introduction to Intelligent Agent, Characteristics and functionalities, Introduction to Expert
System, Roles of Expert Systems, Logic and Reasoning in Al Introduction to Logic, Basic
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MADHAV_ INSTITUTE OF TECHNOLOGY & SCI ENCE, GWALIOR
(A Govt. Aided UGC Autonomous & NAAC Accredited Institute affiliated to RGPV, Bhopal)

of Boolean Algebra, Logic Gates, Propositional and Predicate Logic: Interpretation of
Formulas, Syntax and Semantics of an Expression, Inference Rules.

Unit Vv
Artificial Intelligence in Real World: Speech Processing, Natural Language Processing,

Planning, Engineering and Expert Systems, Fuzzi Sitemsl Models if Bill ml '

——

RECOMMENDED BOOKS

* Artificial Intelligence A Modern Approach by Stuart J. Russell and Peter Norvig, Prentice
Hall.

* Fundamentals of Artificial Intelligence by K. R. Chowdhary, Springer.

COURSE OUTCOMES

After completion of the course students would be able to:

COI: definc basic concepts of Artificial Intelligence.

CO2: relate various computer components used in Artificial Intelligence.

CO3: identify different logical and reasoning techniques used in Al

CO4: analyze the general approach of optimization, intelligent agent and expert system.
COS: analyze the general approach of machine learning.
COG6: build Al enabled intelligent procedures for solving real world problems.
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MADHAY INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR.
(A Govt. Aided UGC Autonomous & NAAC Accredited Institute Affiliated to RGPV, Bhopal)

Department of Computer Science & Engineering and Information Technology

COMPUTER GRAPHICS & MULTIMEDIA
160303 (DC-3)

COURSE OBJECTIVES

e To provide an introduction to the theory and practice of computer graphics.

e To give a good exposure related to Computer Graphics algorithms and to design various
graphics primitives.

e To enhance the proficiency in programming skills related to animation and graphics object

design.

Unit-1
Introduction to Computer Graphics: Interactive Computer Graphics, Application of
Computer Graphics, Random and Raster Scan Displays, Storage Tube Graphics Display,
Calligraphic Refresh Graphics Display, Flat Panel Display, Refreshing, Flickering,

Interlacing, Resolution, Bit Depth, Aspect Ratio etc.

Unit-I1
Scan Conversion Technique: Image Representation, Line Drawing: DDA, Bresenham’s
Algorithm. Circle Drawing: General Method, Mid-Point, DDA, Bresenham’s Circle
Generation Algorithm, Ellipse Generation Algorithm, Curves: Parametric Function,

Bezier Method, B-Spline Method.

Unit-111

2D & 3D Transformations: Translation, Rotation, Scaling, Reflection, Shearing, Inverse
Transformation, Composite Transformation, World Coordinate System, Viewing
Transformation, Representation of 3D Object on Screen, Parallel and Perspective
Projections: Clipping: Point Clipping, Line Clipping, Simple Visibility Line Clipping
Algorithm, Cohen Sutherland Line Clipping Algorithm etc, Polygon Clipping, Convex
and Concave Polygon, Sutherland Hodgeman Polygon Clipping Algorithm etc, Area
Filling, Hidden Surface Elimination: Z- Buffer Algorithm and Painter’s Algorithm.

A\
\V\/ : 111 SEMESTER

A



dell
Highlight

dell
Highlight

dell
Highlight


FEEEEEEXXFFFE EFYFFEEFEENENEER 2 B B N b N B B I

MADHAYV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR.
(A Govt. Aided UGC Autonomous & NAAC Accredited Institute Affiliated to RGPV, Bhopal)

Department of Computer Science & Engineering and Information Technology

Unit-1V
Basic Illumination Models: Diffuse Reflection, Specular Reflection, Phong Shading,
Gouraud Shading, Color Models like RGB, YIQ, CMY, HSV etc.

Unit-V
Multimedia  System: Introduction, Multimedia ~Hardware, Multimedia System
Architecture. Data & File Format Standards. i.e(RTF, TIFF, MID], JPEG, DIB, MPEG,
Audio: Digital Audio, MIDI, Processing Sound, Sampling, Compression.
Video: Avi, 3GP, MOV, MPEG, Compression Standards, Compression through Spatial

and Temporal Redundancy. Multimedia Authoring.

. RECOMMENDED BOOKS

e Donald Hearn and M.P. Becker: Computer Graphics, PHI Publication.

e FoleyVandam, Feiner, Hughes: Computer Graphics Principle and Practice.
e Rogers:Principles of Computers Graphics, TMH.

e Sinha and Udai: Computer Graphics, TMH.

e Digital Image Processing by Gonzalez.

COURSE OUTCOMES

After completion of the course students will be able to:

COL1. explain interactive computer graphics, various display devices and explore applications of
computer graphics.

CO2. illustrate various line generations, circle generation, curve generation, shape generation
algorithms and storage technique.

CO3. apply various 2-dimensional, 3-dimensional transformations and projections on images.

CO4. classify methods of image clipping and various algorithms for line and polygon clipping
and different multimedia storage extensions.

CO5. choose appropriate filling algorithms, hidden surface elimination algorithm and apply on
various images.

CO6. discuss various color models, shading methods, animation and digital image processing.
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MADHAYV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR.
(A Govt. Aided UGC Autonomous & NAAC Accredited Institute Affiliated to RGPV, Bhopal)

Department of Computer Science & Engineering and Information Technology

OBJECT ORIENTED PROGRAMMING AND METHODOLOGY
150304/160304 (DC-4)

COURSE OBJECTIVES

To study about the concept of object oriented programming.
To create C++ programs that leverage the object oriented features of the C++ Language.

To apply object oriented or non-object oriented techniques to solve bigger computing

problems.

Introduction to C++ and Object Oriented Concepts: Basics of C++, Tokens, 1/O
Statements, Structure of Program, Operators and Expressions, Flow of Control, Arrays,
Structures, Functions and its Type, Function Prototyping, Pointers, Pointer Variables;
Pointers and Arrays, Array of Pointers, Pointers and Structures, Dynamic Memory
Allocation. .

Programming Techniques: Unstructured & Structured Programming, Object Oriented
Paradigm, Features of OOPs, ‘Comparison with Procedural Oriented Programming &
Object Oriented Programming, Abstract Data Types, Reierence Variable, Scope

Resolution Operator.

Unit-II

Classes & Objects: Specification of Class, Visibility Modes: Private, Public, Protected,
Defining Member Functions, Creating of Objects, Characteristics of Object, Static Data
Member, Static Member Function, Array of Objects, Object as Arguments, Inline
Function, Default Arguments, Friend Function, Recursion.

Constructors and Destructors: Introduction, Types of Constructors- Default
Constructor, User Defined Constructor, Parameterized Constructor, Copy Constructor,
Constructor with Default Arguments, Rules of Constructor Definition and Usage,

Destructors.

Unit-11T

Polymorphism: Introduction, Type of Polymorphism: Compile Time Polymorphism &

Run Time Polymorphism, Function Overloading, Operator Overloading: Binary

‘\))\( Q\%\/ III SEMESTER
{/ R/ s
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MADHAY INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR.
(A Govt. Aided UGC Autonomous & NAAC Accredited Institute Affiliated to RGPV, Bhopal)

Department of Computer Science & Engineering and Information Technology

Operators, Arithmetic Assignment Operators, Unary Operators, Rules for Operator

Overloading, Pitfalls of Operator Overloading,/Data Conversion, Type Casting.

Unit-1V
Inheritance: Introduction to/Code Reuse, Visibility Modes, Types of Inheritance: Single
Level, Multilevel, Multiple, Hybrid, Multipath. ¥irtual Base Classes, Abstract Classes,
Constructors in Derived Classes, Nesting of Classes, Overriding Member Function.

Containership: Classes with in Classes, Function Overriding.

Unit-V
Pointer & File Concept: Pointers Overview, Pointers to Objects, This Pointer, Pointers
to Derived Classes, Virtual Functions & Pure Virtual Function, Association, Type of
Association, Aggregation, File Concepts, Study of Various Files and Streams, Opening
and Closing of Files- Functions Get(), Getline(), Put(), Opening The Files Using Function
Open(), File Manipulator Function.

RECOMMENDED BOOKS

e C++ How to Program, H M Deitel and P J Deitel, Prentice Hall.

e Programming with C++, D Ravichandran, T.M.H.

e Computing Concepts with C++ Essentials, Horstmann, John Wiley.
e The Complete Reference in C++, Herbert Schildt, TMH.

» Object-Oriented Programming in C++, E Balagurusam.

e Fundamentals of Programming C++, Richard L. Halterman.

COURSE OUTCOMES

After completion of this course, the students would be able to:

CO1. tell the concepts of classes & objects and their significance in real world.

CO2. explain the benefits of object oriented design.

CO3. build C++ classes using appropriate encapsulation and design principles.

CO4. analyze the utilization of inheritance and polymorphism in the solution of problems.

COS5. choose appropriate object orient programming concepts for solving real world problems.

\‘)y/ @ 111 SEMESTER
- '\
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MADHAY INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR.
(A Govt. Aided UGC Autonomous & NAAC Accredited Institute Affiliated to RGPV, Bhopal)

Department of Computer Science & Engineering and Information Technology

CO06. develop solutions to problems demonstrating usage of control structures, modularity, I/O

and other standard language constructs.

Nk~

W

I SEMESTER
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MADHAYV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR.
(A Govt. Aided UGC Autonomous & NAAC Accredited Institute Affiliated to RGPV, Bhopal)

Department of Computer Science & Engineering and Information Technology

HARDWARE LAB
150305/160305 (DLC-1)

COURSE OBJECTIVES

e To understand various number systems, boolean algebra, logic gates.
e To acquire the knowledge of a computer system, motherboard and its processing unit.

e To be aware of different memories, 1/0 devices, windows installation and SMPS.

Unit -1
Number System, Basic Theorems and Propetties of Boolean Algebra, Boolean Functions,
Boolean Relations, Digital Logic Gates, De Morgan’s Theorem, Karnaugh Maps and

Simplifications.

Unit-11
Combinational Circuits, Half Adder, Full Adder, Binary Adder-Subtractor, Binary

Multiplier, Comparator, Decoders, Encoders, Multiplexers.

Unit -11T
Sequential Circuits, Latches, Flip-Flops: Edge-Triggered D Flip-Flop, Edge-Triggered JK
Flip-Flop, JK Master-Slave Flip-flop, Registers. Integrated Circuits.

Unit-1V
Introduction of Motherboard, Types of Motherboard, Integrated Motherboards, Non-
Integrated Motherboards, Desktop Motherboards, Server Motherboards, Laptop
Motherboards, Factors of Motherboard, Components of a Motherboard,(Manufacturers of

Motherboards, Bus Architecture.

Unit -V
Introduction to Memory, Types of Memory, Installation and Partition of Hard Disk,
Working of Hard Disk. Basics of I/O Devices, Introduction to Ports, Identify the
Difterent Ports, Ports Troubleshooting, Windows Installation, SMPS (Switch Mode
Power Supply).

111 SEMESTER
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RECOMMENDED BOOKS

e Digital Design, Morris Mano M. and Michael D. Ciletti, IV Edition, Pearson Education.
e Digital Electronics: Principles, Devices and Applications, Anil K. Maini, Wiley.
o The Indispensable PC Hardware Book, Hans-Peter Messmer, Third Edition.

COURSE OUTCOMES

After completion of the course students would be able to:

COLl. illustrate the concept of number system and boolean algebra.

CO2. demonstrate installation of windows and connections through ports at basic level.
| CO3. build various circuits and inspect their working.

CO4. examine the ICs specifications and their functioning.

CO5. explain the concept of memory, motherboard, bus, and SMPS.

CO6. choose appropriate logic gates to design combinational & sequential circuits.
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DESIGN & ANALYSIS OF ALGORITHMS
150401/160401 (DC-5)

COURSE OBJECTIVES

e To introduce the topic of algorithms as a precise mathematical concept.

* To study the techniques like recursion, divide and conquer, dynamic programming,
greedy approach, backtracking and branch and bound.

e To practice their skills on many well-known algorithms and data structures designed to

solve real-life problems.

Unit-1
Introduction to Computational Model: (RAM, Turing Machine, Circuit model,
PRAM, Bulk Synchronous Parallel (BSP) Model, Algorithms and its Importance,
Recurrences and Asymptotic Notations, Mathematical Analysis of Non-Recursive and
Recursive Algorithm, Review of Sorting,&. Scarching Algofithins, Basic Tree and
Graph Concepts: Binary Search Trees, Height Balanced Trees, B-Trees and Traversal

Techniques.

Unit-1I
Divide and Conquer Method: Introduction and its examples such as' finding the
Maximum and Minimum, Binary Search, Merge Sort, Quick Sort and Strassen’s Matrix

Multiplication.

Unit-HI
Greedy Method: Introduction, Characteristics, Examples of Greedy Methods such as
Single-Source Shortest Paths, Minimum Cost Spanning Trees : Prims’s and Kruskal’s
Algorithm, Knapsack Problem, Dijkstra’s Single Source Shortest Path Algorithm,
Optimal Storage on Tapes.

Unit-T1V
Dynamic Programming: Introduction, Principle of Optimality, Examples of Dynamic
Programming Methods such as — 0/1 Knapsack, Traveling Salesman Problem, Floyd’s

All Pairs Shortest Path, Longest Common Subsequence and(Reliability Design.
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Unit-V

Backtracking: Concept and its examples like 4-Queen’s Problem, Knapsack Problem
Hamiltonian Circuit Problem, Graph Coloring Problem etc. Branch & Bound:
Introduction and its examples like - Traveling Salesperson Problem etc. (NP-
Completeness: Introduction, Class P and NP, Polynomial Reduction, NP-Hard and NP-

Complete Problems.

RECOMMENDED BOOKS

Fundamentals of Computer Algorithms, Horowitz & Sahani, Universities Press.
Introduction to Algorithms, Coremen Thomas, Leiserson CE, Rivest RL, PHL
Design & Analysis of Computer Algorithms, Ullmann, Pearson.

Algorithm Design, Michael T Goodrich, Robarto Tamassia, Wiley India.

CoOe.

COURSE OUTCOMES

After completion of this course, the students would be able to:
CO1.
CcoO2.
CO3.
CO4.
COs.

tell the basic features of an algorithm.

demonstrate a familiarity with major algorithms and data structures.

apply important algorithmic design paradigms and methods of analysis.

analyze the asymptotic performance of algorithms.

compare different design techniques to develop algorithms for computational
problems.

design algorithms using greedy strategy, divide and conquer approach, dynamic

programming, backtracking and branch n bound approach.
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DATABASE MANAGEMENT SYSTEM
150402/160402 (DC-6)

COURSE OBJECTIVES
e To understand the different issues involved in the design and implementation of a

database system.

e To study the physical and logical database designs, database modeling, relational,

hierarchical and network models.

e To understand and use data manipulation language to query, update and manage a

database.

Unit-1
DBMS: Concepts & Architecture, Introduction of File Organization Techniques,

Database Approach v/s Traditional File Approach, Advantages of Database System,
Schemas, Instances, Data Independence, Functions of DBA, Entities & Attributes,
Entity Types, Value Sets, Key Attributes, Relationships, E-R Diagram.

Data Models: Hierarchical Data Model, Network Data Model & Relational Data Model,

Comparison between Models.

Unit-11
Relational Data Models: Domains, Tuples, Attributes, Relations, Characteristics of
Relations, Keys, Attributes of Relation, Relational Database, Integrity Constraints.
Query Languages: Relational Algebra & Relational Calculus, Relational Algebra

Operations like Select, Project, Division, Intersection, Union, Division, Rename, Join

etc.

Unit-II1
SQL: Data Definition, Data Manipulation in SQL, Update Statements & Views in SQL
Query & Subquery, Query by example Data Storage Definition, Data Retrieval Queries,
Set Operations, Aggregate functions, Nested Sub-Querics, Data Manipulation

Statements etc . Overview of Tuple Oriented & Domain Oriented Relational Calculus &

Operations. \\\W
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Unit-1V

Database Design: Introduction to Normalization; Various Normal Forms: INF, 2NF,

e Closure, Decomposition, Dependency

3NF, BCNF, Functional Dependency, Attribut
th Null Valued & Dangling Tuple,

Preservation, 12088 Less & Lossy Join, Problems wi

Multivalued Dependencies.

Unit-V
Transaction Processing Concepts: Introduction, State Diagram, Properties of

Transaction, Types of Transaction, Serializability: Conflict and View Serializability,

Concurrency Control: Concepts, Techniques, Concurrent Operation of Databases,

Recovery: Introduction, Types of Recovery.

Overview of Distributed Databases: Protection, Security & Integrity Constraints.

Relational Database Management Systems: Oracle & Microsoft Access Tools. Basic

Concepts ofiObject Oriented Database System & Design.

RECOMMENDED BOOKS
Database System Concepts, Abraham Silberschatz Henry F. Korth

McGraw-Hill 6™ Edition.
e Management System, Raghu Ramakrishnan Johannes Gehrke, McGraw Hill

S. Sudarshan,

e Databas
3 Edition.

e Fundamentals of Database System, Elmasri & Navathe, Addison-Wesley Publishing,
5th Edition.

e An Introduction to Database Systems, Date C. J, Addison-Wesley Publishing, 8th

Edition.

COURSE OUTCOMES
After successful completion of the course students will be able to:

COL1. tell the terminology, features, classifications, and characteristics embodied in database

systems.

CO2. explain different issues involved in the design and implementation of database system.

CO3. apply transaction processing concepts and recovery methods over real time data.

CO4. analyze database schema for a given problem domain.
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COS5. justify principles for logical design of databases, including the E-R method and

normalization approach.
CO6. formulate, using relational algebra and SQL, solutions to a broad range of query

problems.
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OPERATING SYSTEM
150403/160403 (DC-7)

COURSE OBJECTIVES

e To provide basic knowledge of computer operating system structures and functioning.
e To compare several different approaches to memory management, file management and
process management.

¢ To understand various problems related to concurrent operations and their solutions.

Unit I

Basics of Operating System: Generations, Types, Structure, (ServicesJSystem Calls,

System Boot, System Programs, Protection and Security.

Unit I1

Process Management: Process Concepts, Process States, Process Control Block,
Scheduling-Criteria, Scheduling Algorithms and their Evaluation, Threads, Threading

Issues.

Unit 111
Process Synchronization: Background, Critical-Section Problem, Peterson's Solution,
Synchronization Hardware, Semaphores, (Classic Problems of Synchronization;
Monitors.
Deadlock: System Model, Deadlock Characterization, Deadlock Prevention, Detection

and Avoidance, Recovery form Deadlock.

Unit IV
Memory Management: Main Memory, Swapping, Contiguous Memory Allocation,
Paging, Structure of Page Table, Segmentation, Virtual Memory, Demand Paging, Page

Replacement Algorithms, Allocation of Frames, Thrashing.

Unit vV
Storage Management: Mass-Storage Structure, Overview, Disk Structure, Disk
Attachment, Disk Scheduling.
File System Interface: The Concept of a File, Access Methods, Directory Structure,

File System Structure, Allocation Methods, Free-Space Management.
X 1V SEMESTER
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Department of Computer Science & Engineering and Information Technology

RECOMMENDED BOOKS

Operating System Concepts, Silberschatz, Ninth Edition, Willey Publication.

Operating Systems, internals and Design Principles, Stallings, Seventh Edition, Pearson

Publication.

Modern Operating Systems, Tanenbaum, Fourth Edition. Pearson Publication.

COURSE OUTCOMES

After the successful completion of this course, the student will be able to:

COl.
CO2.
COa3.
CO4.
COs.
CO6.

tell the basic concept of operating systems.

explain the working of operating system.

develop the solution of various operating system problems/issues.
analyze the various operating system problems/issues.

measure the performance of various scheduling/allocation approaches.

test the working of various scheduling/allocation approaches.
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COMPUTER SYSTEM ORGANIZATION
150404/160404 (DC-8)

COURSE OBJECTIVE

To provide the fundamental knowledge of a computer system and its processing units.
To provide the details of input & output operations, memory management and
performance measurement of the computer system.

To understand how computer represents and manipulate data.

Introduction: Von Newman Model, Various Subsystems, CPU, Memory, I/O, System
Bus, CPU and Memory Registers, Program Counter, Accumulator, Register Transfer
and Micro Operations: Register Transfer Language, Register Transfer, Tree-State Bus
Buffers, Bus and Memory Transfers, Arithmetic Micro-Operation, Logic Micro-
Operation, Shift Micro-Operation Register Transfer Micro Operations, Arithmetic

Micro-Operations, Logic Micro-Operations and Shift Micro-Operations.

Unit- II

Computer Arithmetic: Addition and Subtraction with Signed-Magnitude,
Multiplication Algorithm, Division Algorithm, Division Algorithms, Floating-Point

Arithmetic Operations.

Central Processing Unit (CPU): General Purpose Register Organization, Stack
Organization, Instruction Formats, Addressing Modes, Data Transfer and
Manipulation, Program Control, Reduced Instruction Set Computer (RISC). Hardwired

and Microprogrammed Control.

Unit -111

Microprocessors: Introduction of 8085 Microprocessori Architecture, Instruction Set;

Addressing Modes, Interrupts and Basic Assenibly Language Programming.

Unit -1V

Input-Output Organization: ‘Peripheral Devices, 1/0 Interface, Asynchrono‘s Data
Transfer, Modes of Transfer, Priority Interrupt, DMA (DMA Controller, DMA

Y%
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Transfer), Input-Output Processor (IOP), Data Transfer- Serial/Parallel, Simplex/ Half
Duplex/ Full Duplex.

Memory Organization: Memory Hierarchy, Main Memory, Auxiliary Memory,
Associative Memory, (Cache Memory- Organization and Mappings, (Memory

Management Hardware, Introduction to(Pipelining & Multiprocessors.

RECO

MMENDED BOOKS

Computer System Architecture, Morris Mano, PHIL

Microprocessor Architecture, Programming and Applications with the 8085, Gaonkar,
Penram International Publishing (India) Pvt. Ltd.

Computer Organization, Carl Hamacher, THM.

Computer Architecture and Organization, J P Hayes, Mc-Graw Hills, New Delht.

COURSE OUTCOMES

After c

COl.
Cco2.
COa3.

CO4.
COsS.
COe6.

ompletion of the course students would be able to:

recall the basic building blocks of computer architecture.

compare different memories.

apply the concept of memory mapping, multiprocessor and pipelining in solving real
world problems.

analyze various modes of Input-Output data transfer.

evaluate the arithmetic related to the number system.

develop the skill of writing low level programming.

U

s
N -
¥

IV SEMESTER


dell
Highlight

dell
Highlight

dell
Highlight

dell
Highlight


Department of Computer Science & Engineering and Information Technology
CYBER SECURITY
100004 (MC-2)
COURSE OBJECTIVES

» To provide an understanding of cyber security fundamentals.

To analyze various cyber attacks and their countermeasures.

To provide basics of Internet and networking.

To identifv various cyber security threats and vulnerabilities.

To apply forensic science to investigate a cyber crime.

Unit-1
Introduction- Overview of Cyber Security, Cyber Crime, Cyber Warfare, Cyber
Terrorism, Cyber Espionages Cyber Vandalism (Hacking), Cyber Stalking, Internet Frauds
and Software Piracy.

Unit-11
‘ Basics of Internet & Networking- Wired and Wireless Networks, Internetworking
Devices, Topologies, Web Browser, Web Server, OS] Model, IP Addressing,(Firewall, E-

Commerce, DNS, NAT, VPN, HTTP & HTTPS.

Unit-II1
Cryptography and Network Security- Security Principles, Attacks, Cryptography,
Steganography, Cryptanalysis, Symmetric key and Public key cryptography, Digital
Signature, Intrusion Detection System, Secure Socket Layer(SSL) & Secure Electronic

Transaction(SET).

Unit-1V
Cyber Security Threats and Vulnerabilities- Hacker, Types of Hacker- White, Gray and
black, Malicious Software’s- Virus, Worm, Trojan Horse, Backdoors and Spywares.

Sniffers, Denial of Service Attack and Phishing.
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Unit-V

Cyber Crime Investigation and Legal Issues: Intellectual property, privacy issues; 1T
Act 2000, Basics of Cyber Crime Investigation- Cyber Forensics, Electronic Evidences

and its Types.

RECOMMENDED BOOKS

Cryptography and Network Security, 4/E, William Stallings, 4" edition, Pearson

.
publication.
o Computer Security: Principles and Practice, Stallings William, Pearson publication.
e Investigating Network Intrusions and Cybercrime, EC-Council Press.
e Network Forensics, Tracking Hackers through Cyberspace, Sherri Davidoff, Jonathan
Ham, Prentice HAil.
° Crypt.ography and Network Security, 3e, Atul Kahate, McGraw Hill publication.
COURSE OUTCOMES

After
COl.

CO2.
CO3.

completion of this course, the students would be able to:

Tell the basic terminologies of Cyber Security.

Explain the basic concept of networking and Internet.

Apply various methods used to protect data in the internet environment in real world
situations. |

Discover the concept of IP security and architecture.

Compare various types of cyber security threats/vulnerabilities. |

Develop the understanding of cyber crime investigation and IT ACT 2000.
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PROGRAMMING LAB
(JAVA PROGRAMMING)
150405/160405 (DLC-3)

COURSE OBJECTIVES
e To understand fundamentals of object-oriented programming in java, including
defining classes, invoking methods, using class libraries, etc.
e To acquire the ability to write a computer program to solve specified problems.

e To be able to use java SDK environment to create, debug and run simple java programs.

Unit-I
Introduction to Java programming: Overview and Characteristics of Java, Java

Virtual Machine, Installing Java, Java Program Development, Java Source File
Structure, Compilation, Executions. Packages, Package Access, Variables and Data

Types, Conditional and Looping Constructs, Arrays.

Unit-11
Object-Oriented Programming with Java Classes and Objects: Fields and Methods,

Constructors, Overloading Methods, Nested Classes, Overriding Methods,

Polymorphism, Making Methods and Classes Final, Wrapper Classes.

Unit-111
Extending Classes and Inheritance: Types of Inheritance in Java, Abstract Classes

and Methods, Interfaces, Use of ‘Super’; Polymorphism in Inheritance. Garbage

Collection in Java.

Exception handling: Try=Catch; Throw, Throws, Finally constructs, Exception class.

Unit-1V
String Package and Multithreading: Operation on String, Mutable & Immutable

String, Tokenizing a String, Creating Strings using String Butfer Class.
Understanding Threads: Needs of Multi-Threaded Programming,(Thread Life-Cycle,

Thread Priorities and Synchronizing Threads.
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The I/0 Package: Input Stream and Output Stream classes, Reader and Writer classes,
Basics of AWT, Swing and Applets: Layout Managers, Event Handling, Classes for
Various Controls such as Label, Choice, List, Checkbox, etc.,Dialogs and Frames using
Menus.

Basic Concepts of Networking: Working with URLs, Concepts of URLs and Sockets.
Basics of Database Connectivity with JDBC.

RECOMMENDED BOOKS

Programming with JAVA: A Primer, E. Balagurusamy, Tata McGraw Hill.
JAVA: The Complete Reference, Herbert Schildt, McGraw Hill Education.
JAVA-2: The Complete Reference, Patrick Naughton, Herbert Schidt.

COURSE OUTCOMES

After completion of this course, the students would be able to:

COl1.
co2.
COa3.
CO4.
COsS.

COe6.

tell the available features in Java programming language.

illustrate Java programming constructs in solving problems.

make use of Java programming language for creating databases.

test for bugs in a software application written in Java programming language.
determine different ways for handling exception, memory management, file handling,
I/0 management and internet based application development.

build a project for application development using Java programming language.
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SOFTWARE ENGINEERING
150502/160502 (DC-9)

COURSE OBJECTIVES

To understand the nature of software development and software life cycle process
models, agile software development, SCRUM and other agile practices.

To understand project management and risk management associated with various types
of projects.

To know basics of testing and understanding concept of software quality assurance and

software configuration management process.

Unit -1

Introduction to Software Engineering: Definition, Software Engineering-Layered
Technology, Software Characteristics and Components, Software Model: Software
Development of Life Cycle Model (SDLC), The Waterfall Model, Iterative Waterfall
Model, Prototyping Model, Spiral Model, RAD Model. Selection Criteria of Model:
Characteristics of Requirements, Status of Development Team, Users Participation,

Type of Project and Associated Risk.

Unit - 11

Requirement Engineering: Definition, Requirement Engineering Activity , Types of
Requirement- Functional and Non-functional Requirements, User and System
Requirements, Requirement Elicitation Methods, Requirement Analysis Methods,
Requirement Documentation (SRS), Requirement Validation, Requirement

Management.

Unit - 111

Design Concept, Principle and Methods: Design Fundamentals, Design Principles,
Effective Modular Design, Design Representations, Architectural Design, Procedural

Design, Data Directed design, Real Time Design, Object Oriented Design, Coupling
and Cohesion. \Qj(m/
W @/\ V SEMESTER
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Unit - TV

Software Metrics, Project Management and Estimation: Metrics in Process and
Project Domains, Software Measurement, Software Quality Metrics, Project
Management- Basics-People, Product, Process, Project, Estimation<Software Project
Estimation, Decomposition Techniques- Function Point Estimation, Line of Code
(LOC) Based estimation, Empirical Estimation, COCOMO Model, Project Scheduling

Techniques.

Unit -V

Software Testing: Definitions, Software Testing Life Cycle (STLC), , Test Case
Design, Strategic Approach to Software Testing- Verification & Validation , Strategic
Issues, Criteria for Completion of Testing, Unit Testing, Integration Testing, Validation
Testing, System Testing, Black Box Testing Techniques, White Box Testing

Techniques, Acceptance Testing.

RECOMMENDED BOOKS

Software Engineering, Sommerville, Pearson.

Software Engineering: A Practitioner’s Approach, Roger S. Pressman, McGraw Hill.
Software Engineering, K.K. Agrawal & Yogesh Singh, New Age Publication.
Software Engineering, Rajib Mall, PHI.

COURSE OUTCOMES

After completion of this course, the students would be able to:

COl.
CO2.
CO3.

explain the various fundamental concepts of software engineering.
develop the concepts related to software design & analysis.

compare the techniques for software project management & estimation.

CO4. choose the appropriate model for real life software project.

COS. design the software using modern tools and technologies.

CO6. test the software through different approaches.
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THEORY OF COMPUTATION
150503/160503 (DC-10)

COURSE OBJECTIVE

e To understand computability, decidability, and complexity through problem solving.

e To analyse and design abstract model of computation &amp; formal languages.

e To understand and conduct mathematical proofs for computation and algorithms.

Unit-1
Introduction of Automata Theory: Examples of Automata Machines, Finite
Automata as a Language Acceptor and Translator, Moore Machines and Mealy

Machines, Composite Machine, Conversion from Mealy to Moore and vice versa.

Unit-I1
Types of Finite Automata: Non Deterministic Finite Automata (NDFA),
Deterministic Finite Automata Machines, Conversion of NDFA to DFA, Minimization
of Automata Machines, Regular Expression, Arden’s Theorem. Meaning of Union,

Intersection, Concatenation and Closure, 2 Way DFA.

Unit-111
Grammars: Types of Grammar, Context Sensitive Grammar, Context Free Grammar,
Regular Grammar. Derivation Trees, Ambiguity in Grammar, Simplification of Context
Free Grammar, Conversion of Grammar to Automata Machine and Vice Versa,
Chomsky Hierarchy of Grammar, Killing Null aqnd Unit Productions. Chomsky

Normal Form and Greibach Normal Form.

Unit-IV
Push DOWN Automata: Example of PDA, Deterministic And Non-Deterministic
PDA, Conversion of PDA into Context Free Grammar And vice versa, CFG Equivalent

to PDA, Petrinet Model.

Unit-V
Turing Machine: Techniques for Construction. Universal Turing Machine Multitape,
Multihead and Multidimensional Turing Machine, (N-P Complete Problems.

Decidability and Recursively Enumerable Languages, Decidability, Decidable
V SEMESTER B/
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Languages, Undecidable Languages, Halting Problem of Turing Machine & The Post

Correspondence Problem.

RECOMMENDED BOOKS

Introduction to Automata Theory Language & Computation, Hopcroft & Ullman,
Narosa Publication.

Element of the Theory Computation, Lewis & Christors, Pearson.

Theory of Computation, Chandrasekhar & Mishra, PHI.

Theory of Computation, Wood, Harper & Row.

Introduction to Computing Theory, Daniel I-A Cohen, Wiley.

COURSE OUTCOMES

After completion of this course, the students would be able to:

COl1.
Cco2.
CO3.

CO4.
COS.

COe6.

explain the basic concepts of switching and finite automata theory & languages.
relate practical problems to languages, automata, computability and complexity.
construct abstract models of computing and check their power to recognize the
languages.

analyse the grammar, its types, simplification and normal form.

interpret rigorously formal mathematical methods to prove properties of languages,
grammars and automata.

develop an overview of how automata theory, languages and computation are
applicable in engineering application.
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MICROPROCESSOR & INTERFACING
150504/160504 (DC-11)

COURSE OBJECTIVES

e To understand different processors and basic architecture of 16 bit microprocessors.
e To understand interfacing of 16 bit microprocessor with memory and peripheral chips
involving system design.

e To understand 8051 microcontroller.

Unit-I
Microprocessors: Introduction to x86 Microprocessors,(RISC and CISC Processors,
8086 Architecture-Functional Diagram, Register Organization, Memory Segmentation,
Programming Model, Memory Address, Physical Memory Organization, Minimum and
Maximum Mode Signals, Bus Cycle and Timing Diagrams, Instruction Formats,

Addressing Modes, Instruction Set, Interrupts of 8086.

Unit-11
Basic Peripherals and Interfacing: 8212, 8155, 8255, 8755, Interfacing with LED’s,
ADC, DAC, Stepper Motors and I/O & Memory Interfacing.

Unit-111

Special Purpose Programmable Peripheral Devices and Interfacing: 8253, 8254
- Programmable Interval Timer, 8259A Programmable Interrupt Controller and 8257

DMA Controllers, Keyboard and Display Interfacing.

Unit-IV
Serial and Parallel Data Transfer: Serial and Parallel Data Transmission, Types of

Communication System, Baud Rate RS-232C, Modem and various Bus Standards,
USART — 8251A.

Unit-V
Introduction to Microcontrollers: 8051 Microprocessor and its Architectures, Pin

Description, Input-Output Configurations, Interrupts, Addressing Modes, Overview of

‘“/ V SEMESTER
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Department of Computer Science & Engineering and Information Technology

RECOMMENDED BOOKS

The Intel Microprocessors, Architecture, Programming and Interfacing, B.B. Brey,
PHI.

Microprocessor 8086: Architecture, Programming and Interfacing, Sunil Mathur, PHI.
Advanced Microprocessor and Interfacing, D.V. Hall, Mc-Graw Hill.

Advanced Microprocessor and Peripherals — Architecture, Programming and
Interfacing, A.K. Ray & K.M. Bhurchandi, Tata McGraw Hill.

Interfacing Techniques in Digital Design with Emphasis on Microprocessors, R.L.

Krutz, John Wiley.

COURSE OUTCOMES

After completion of this course, the students would be able to:

COl.

CO2.

COa3.
COA4.
COs.
CO6.

compare the architecture and feature of different 16-bit microprocessor interfacing
chips & microcontrollers.

develop programming skills in assembly language of 8086 microprocessor and 8051
microcontroller.

demonstrate the concept of interfacing with peripheral devices.
make use of different interrupts and addressing modes.
design an interfacing for I/O devices.

build a system based on 8086 microprocessor and 8051 microcontroller.
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COMPILER DESIGN
150601/160601 (DC-12)

COURSE OBJECTIVES

e To learn finite state machines and context free grammar.

e To learn, various phases of compiler

e To understand process of compiler implementation.

Unit-1
Overview of Translation Process: Introduction to Compiler, Major Data Structures in
Compiler, Other Issues in Compiler Structure, BOOT Strapping and Porting, Compiler
Structure: Analysis-Synthesis Model of Compilation, Various Phases of a Compiler,

Tool Based Approach to Compiler Construction.

Unit-1I
Lexical Analysis: Input Buffering, Symbol Table, Token, Recognition of Tokens,
Lexeme and Patterns, Difficulties in Lexical Analysis, Error Reporting and
Implementation. Regular Grammar & Language Definition, Transition Diagrams,

Design of a Typical Scanner using LEX.

Unit-111
Syntax Analysis: Context Free Grammars (CFGs), Ambiguity, Basic Parsing
Techniques: Top Down Parsing, Recursive Descent Parsing, Transformation on the
Grammars, Predictive Parsing LL(1) Grammar, Bottom-UP Parsing, Operator
Precedence Parsing, LR Parsers (SLR, CLR, LALR), Design of a Typical Parser Using
YACC.

Unit-1V

Semantic Analysis: Compilation of Expression, Control, Structures, Conditional
Statements, Various Intermediate Code Forms, Syntax Directed Translation, Memory

Allocation and Symbol Table Organizations, Static and Dynamic Array Allocation,

NG v
@ VI SEMESTER
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Department of Computer Science & Engineering and Information Technology

String Allocation, Structure Allocation etc., Error Detection Indication and Recovery,

Routinésror Printing Various LexicalySyntax-and.Semantic Errors.

Unit-V
Code Generation and Code Optimization: Issues, Basic Blocks and Flow Graphs,
Register Allocation, Code Generation, DAG Representation of Programs, Code
Generation from DAGS, Peep-hole Optimization, Code Generator Generators,
Specification of Machine. Code Optimization: Source of Optimizations, Optimization
of Basic Blocks, Loops, Global Data Flow Analysis, Solution to Iterative Data Flow
Equations, Code Improving Transformations, Dealing with Aliases, Data Flow

Analysis of Structured Flow Graphs.

RECOMMENDED BOOKS

e Compilers: Principles, Techniques and Tools, V. Aho, R. Sethi and J. D. Ullman,
Pearson Education.

e Compiler Construction: Principles and Practice, K.C. Louden, Cengage Learning.

COURSE OUTCOMES

After completion of this course, the students would be able to:

CO1. define the concepts of finite automata and context free grammar.
CO2. build the concept of working of compiler.

CO3. examine various parsing techniques and their comparison.

CO4. compare various code generation and code optimization techniques.
COS5. analyze different tools and techniques for designing a compiler.

CO6. design various phases of compiler.

v
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MADHAYV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR.
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Department of Computer Science & Engineering and Information Technology

COMPUTER NETWORKS
150602/160602 (DC-13)

COURSE OBJECTIVES

e Familiarize the student with the basic taxonomy and terminology of the computer
networking.

e Provide detail knowledge about various layers, protocols and devices that facilitate
networking.

e Enable students to deal with various networking problems such as flow control, error

control and congestion control.

Unit-I

Introduction: Computer Network, Types- LAN,MAN & WAN, Data Transmission
Modes- Serial & Parallel, Simplex, Half Duplex & Full Duplex, Synchronous &
Asynchronous Transmission, Transmission Medium- Guided & Unguided, Cables-
Twisted Pair, Coaxial Cable & Optical Fiber, Networking Devices-Repeaters, Hub,
Switch, Bridge, Router, Gateway and Modem, Performance Criteria- Bandwidth,
Throughput, Propagation Time & Transmission Time,(Network Standardization- OSI
Reference Model & TCP/IP Reference Mode.

Unit-11
Physical Layer: Network topologies- Bus, Ring, Star & Mesh, Line Coding- Unipolar,
Polar and Bipolar, Switching- Circuit Switching, Message Switching & Packet
Switching, Multiplexing: FDM - Frequency Division Multiplexing, WDM —
Wavelength Division Multiplexing & TDM — Time Division Multiplexing.

Unit-IT1
Data Link Layer: Introduction, Design Issues, Services, Framing, Error Control, Flow
Control, ARQ Strategies, Error Detection and Correction, Parity Bits, Cyclic Redundant
Code (CRC), Hamming Codes, MAC Sub Layer- Channel Allocation Problem, Pure
ALOHA ,Slotted ALOHA, CSMA ,CSMA/CD, IEEE 802.3, IEEE 802.4 and IEEE

802.5.
' g8’
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MADHAYV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR.
(A Govt. Aided UGC Autonomous & NAAC Accredited Institute Affiliated to RGPV, Bhopal)

Department of Computer Science & Engineering and Information Technology

Unit-1V

Network Layer & Transport Layer: Introduction, Design Issues, Services, Routing-
Distance Vector Routing, Hierarchical Routing & Link State Routing, Shortest Path
Algorithm- Dijkstra's Algorithm & Floyd—-Warshall's Algorithm, Flooding, Congestion
Control- Open Loop & Closed Loop Congestion Control, Leaky Bucket & Token

Bucket Algorithm. Connection Oriented & Connectionless Service, IP Addressing.

Unit-V
Presentation, Session& Application Layer: Introduction, Design Issues, Presentation
Layer- Translation, Encryption- Substitutions and Transposition Ciphers,
Compression- Lossy and Lossless. Session Layer — Dialog Control, Synchronization.

Application Layer- Remote Login, File Transfer & Electronic Mail.

RECOMMENDED BOOKS

Data Communication and Networking, Behrouz A. Forouzan, McGraw Hill.
Computer Networks, Andrew S. Tanenbaum, Pearson Education India.

Computer Networks and Internets, Douglas E. Comer, Pearson India.

COURSE OUTCOMES

After completion of this course, the students would be able to:

CO1.
Cco2.
CO3.
CO4.
COs.
COe6.

explain the fandamental concepts of computer network.

illustrate the basic taxonomy & terminologies of computer network protocols.
develop a concept for understanding advance computer network.

build the skill of IP addressing and routing mechanism.

predict the performance of computer network in congestion and internet.

construct the network environment for implementation of computer networking

concept.
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Department of Computer Science & Engineering and Information Technology

NETWORK & WEB SECURITY
150611/ 160611 (DE-1)

COURSE OBJECTIVES

To provide conceptual understanding of network security principles, issues, challenges
and mechanisms.

To understand how to apply encryption techniques to secure data in transit across data
networks.

To explore the requirements of real-time communication security and issues related to

the security of web services.

Unit-1

Security: Principles and Attacks, Basic Number Theory: Prime Number,
Congruence’s, Modular Exponentiation, Fundamentals of Cryptography,
Steganography, Cryptanalysis, Code Breaking, Block Ciphers and Steam Ciphers,
Substitution Ciphers, Transposition Ciphers, Caesar Cipher, Play-Fair Cipher, Hill
Cipher, Cipher Modes of Operation.

Unit-1I

Cryptography: Symmetric Key Cryptography, Public Key Cryptography, Principles
of Public Key Cryptosystem, Classical Cryptographic Algorithms: DES, RC4,
Blowfish, RSA, Distribution of Public Keys and Key Management, Diffie-Hellman
Key Exchange.

Unit-IT1

Hash Functions: Hash Functions, One Way Hash Function, SHA (Secure Hash
Algorithm).  Authentication:  Requirements, Functions, Kerberos, Message
Authentication Codes, Message Digest::MDS5, SSH(Secure Shell), Digital Signatures,
Digital Certificates.

Unit -IV

IP & Web Security Overview: (SSL (Secure_Socket Layer), TLS.(Transport Layer

Security), SET (Secure Electronic Transactlonm sion detection system):

DEPARTMENTAL ELECTIVE (DE-1) OFFERED IN VI SEMESTER
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Department of Computer Science & Engineering and Information Technology

Statistical Anomaly Detection and Rule-Based Intrusion Detection, Penetration

Testing, Risk Management. Firewalls: Types, Functionality and Polices.

Unit -V

Phishing: Attacks and its Types, Buffer Overflow Attack, Cross Site Scripting, SQL
Injection Attacks, Session Hijacking! Denial of Service Attacks: Smurf Attacky SYN
Flooding, Distributed Denial of Service. Hacker: Hacking and Types of Hackers, Foot
Printing, Scanning: Types: Port, Network, Vulnerability); Sniffing in Shared And
Switched Networks, Sniffing Detection & Prevention, Spoofing.

RECOMMENDED BOOKS

Cryptography and Network Security, William Stallings, Pearson Education.
Cryptography and Network Security, Atul Kahate, McGraw Hill Education.
Incident Response and Computer Forensics, Kevin Mandia, Chris Prosise, Tata

McGraw Hill.

COURSE OUTCOMES

After completion of the course students would be able to:

CO1.
CO2.
COa3.
CO4.

COS.
COe.

explain cryptographic algorithms, hash algorithms and authentication mechanisms.
illustrate fundamentals of number theory, attacks and security principles.

apply number theory and various algorithms to achieve principles of security.

analyze the cause for various existing network attacks and describe the working of
available security controls.

examine the vulnerabilities in IT infrastructure.

predict the attacks and controls associated with IP, transport-level, web and e-mail

security.

N T
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR.
(A Govt. Aided UGC Autonomous & NAAC Accredited Institute Affiliated to RGPV, Bhopal)

Department of Computer Science & Engineering and Information Technology

IMAGE PROCESSING
150612/ 160612(DE-1)

COURSE OBJECTIVES

e To understand the fundamentals of image acquisition, image processing in various

domains.
To understand image transformation, enhancement and restoration techniques used in
image processing.

e To know image registration and segmentation used in image processing.

Unit- I

Introduction and Fundamentals: Introduction to Image Processing Systems, Digital

Image Fundamentals: Components of Digital Image Processing System, Image Model,

Imaging Geometry, Sampling and Quantization of Images, Classification of Digital

Images, Zooming and Shrinking, Relationship Between Pixels.

Unit- 11

Image Enhancement in Spatial Domain: Introduction, Basic Gray Level Function,

Piecewise Linear Transformation, Contrast Stretching, Histogram Specification,

Histogram Equalization, Local Enhancement using Arithmetic and Logical Operation-

Image Subtraction, Image Averaging Image Smoothing: Smoothing Spatial Filters,

Smoothing Linear Filters, Image Sharpening.

Unit- 1
Image Enhancement in Frequency Dom

Filters: Low Pass and High Pass, Gaussian Filters, Homomorphic Filtering:

ain: Introduction to Fourier Transform,

Image Restoration- Model of Image Degradation/Restoration Process, Noise Models,

Noise Reduction in Spatial Domain and Frequency Domain, Inverse Filtering, Mean

Filters, Least Mean Square(Wiener) Filtering, Fir Wiener Filter.

Unit -IV

Morphological Image Processing: Logic Operation Involving Binary Images.

Dilation And Erosion, Opening and Closing, Morphological Algorithms: Boundary

DEPARTMENTAL ELECTIVE (DE-1) OFFERED IN VI SEMESTER
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Department of Computer Science & Engineering and Information Technology

Extraction, Region Filling, Extraction Of Connected Components, Convex Hull,

Thinning, and Thickening.

Unit -V

Image Registration: Introduction, (Geometric Transformation, Plane to Planc
Transformation, Mapping.

Image Segmentation: Introduction, Region Extraction, Pixel Based Approach,
Multilevel Thresholding, Local Thresholding, Region Based Approach, Region
Growing, Splitting and Merging, Ediction, Corner Detection, Detection
of Discontinuities, Edge Linking and Boundary Detection.

RECOMMENDED BOOKS

e Digital Image Processing, Rafael C Gonzalez, Richard E Woods, Pearson
Education.

e Fundamentals of Digital Image Processing, K. Jain, Pearson Education.

o Digital Image Processing, S. Esakkirajan, S. Jayaraman, T. Veerakumar, Tata

McGraw-Hill Education.

COURSE OUTCOMES

After completion of this course, the students would be able to:

COl.
CO2.
COa3.
CO4.
COs.
COeo.

define different modalities and current techniques in image processing.

classify spatial and frequency domain techniques used in image processing.

apply image processing techniques to enhance visual images. -

analyse the constraints in image processing when dealing with real problems.

evaluate various enhancement, restoration and retrieval techniques of image processing.
design a system using the mathematical models and principles of digital image

processing for real world problems.

(L
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MADHAYV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR.
(A Govt. Aided UGC Autonomous & NAAC Accredited Institute Affiliated to RGPV, Bhopal)

Department of Computer Science & Engineering and Information Technology

AGILE METHODOLOGY
160613 (DE-1)

COURSE OBJECTIVES

* To understand the background and driving forces for taking an agile approach to

software development.
* To understand the business value of adopting agile approaches.

* To understand the agile development practices.

Unit -I

Fundamentals of Agile: The Genesis of Agile, Introduction and Background, Agile
Manifesto and Principles, Overview of Scrum, Extreme Programming, Feature Driven
Development, Lean Software, Development, Agile Project Management, Design and
Development Practices in Agile Projects, Test Driven Development, Continuous

Integration, Refactoring, Pair Programming, Simple Design, User Stories, Agile Testing,

Agile Tools.

Unit- 11

Agile Scrum Framework: Introduction to Scrum, Projéct Phases, Agile Estimation,
Planning Game, Product Backlog, Sprint Backlog, Iteration Planning, User Story
Definition, Characteristics and Content o User Stories, Acceptance Tests and Verifying
Stories, Project Velocity, Burn Down Chart, Sprint Planning and Retrospective, Daily
Scrum, Scrum Roles — Product Owner, Scrum Master, Scrum Team, Scrum Case Study,

Tools for Agile Project Management.

Unit- III

Agile Testing: Agile Lifecycle and its Impact on Testing, Test-Driven Development
(TDD), Xunit Framework and Tools for TDD, Testing User Stories - Acceptance Tests
and Scenarios, Planning and Managing Testing Cycle, Exploratory Testing, Risk Based

Testing, Regression Tests, Test Automation, Tools to Support Agile Tester.

, {04
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Unit- IV

Agile Software Design and Development: Agile Design Practices, Role of Design
Principles Including Single Responsibility Principle, Open Closed Principle, Liskov
Substitution Principle, Interface Segregation Principles, Dependency Inversion Principle
in Agile Design, Need and Significance of Refactoring,(Refactoring Techniques,

Continuous Integration, Automated Build Tools, Version Control.

Unit -V

Industry Trends: Market scenario and Adoption of Agile, Agile ALM, Roles in Agile
Project, Agile applicability, Agile in Distributed Teams, Business Benefits, Challenges
in Agile, Risks and Mitigation, Agile Projects on Cloud, Balancing Agility with
Discipline, Agile Rapid Development Technologies.

RECOMMENDED BOOKS

Agile Software Development with Scrum, Ken Schawber, Mike Beedle, Pearson.
Agile Testing: A Practical Guide for Testers and Agile Teams, Lisa Crispin, Janet
Gregory, Addison Wesley.

Agile Software Development, Principles, Patterns and Practices, Robert C. Martin,
Prentice Hall.

Agile Software Development: The Cooperative Game, Alistair Cockburn, Addison
Wesley.

User Stories Applied: For Agile Software, Mike Cohn, Addison Wesley.

COURSE OUTCOMES

After completion of this course, the students would be able to:

CO1.
CO2.
CO3.
CO4.
COSs.
CO6.

demonstrate scrum release planning, and scrum sprint planning.
apply user stories into tasks and ideal day estimates.

classify a sprint with sprint reviews and sprint retrospectives.
examine the scrum with multiple team or distributed project teams.
design test driven and agile principal based software.

develop any application using agile methodology.

DEPARTMENTAL ELECTIVE (DE-1) OFFERED IN VI SEMESTER
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MADHAY INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR.
(A Govt. Aided UGC Autonomous & NAAC Accredited Institute Affiliated to RGPV, Bhopal)

Department of Computer Science & Engineering and Information Technology

DATA STRUCTURES
900106 (OC-1)

COURSE OBJECTIVES

* To be familiar with the use of data structures as the foundational base for computer

solutions to problems.
¢ To understand various techniques of séarching and sorting.

¢ To understand basic concepts about stacks, queues, lists, trees and graphs.

Unit-I
Introduction to Data Structures: Algorithms & their Characteristics, Asymptotic
Notations. Arrays and its Representations, Index to Address Translation. Linked List:

Introduction, Implementation of Linked List, Operations, Circular Linked List, Doubly

Linked List, Polynomial Manipulation using Linked List.

Unit-I1
Stacks: Concepts and ITmplementation of Stacks, Operations on Stack, Conversion of
Infix to Postfix Notation, Evaluation of Postfix Expression, Recursion.

Queues: Concepts and Implementation, Operations on Queues, Dequeue, Priority

Queues, Circular Queues and Application.

Unit-111

Trees: Types, Terminology, Binary Tree -Representations, Traversal, Conversion of

General Tree to Binary Tree, Binary Search Tree, Threaded Binary Tree and Height
Balanced Tree.

Unit-1V
Searching & Sorting: Linear Search, Binary Search, Bubble Sort, Selection Sort,

Insertion Sort, Quick Sort, Merge Sort, Radix Sort and Heap Sort,/Comparison between

Sorting Techniques, Hashing and Collision Resolution Techniques.

N
N2 YA @
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Unit-V
Graphs: Background, Graph Theory Terminologies, Representation of Graphs-
Sequential & Linked Representation, Path Matrix, Graph Traversals- BFS, DFS,
Spanning Trees, Applications of Graph.

RECOMMENDED BOOKS

e Data Structures, Algorithms and Applications in C++, Sartaj Sahni, 2" Edition.
o An Introduction to Data Structures with Applications, Jean-Paul Tremblay, Mcgraw hill.
e Data Structures & Algorithms, Aho, Hopcroft & Ullman, original edition, Pearson

Publication.

COURSE OUTCOMES

After completion of this course, the students would be able to:

CO1. outline the basics of algorithms and their performance criteria.

CO2. explain the working of linear/non-linear data structures.

CO3. identify the aporopriate data structure toy solve specific problems.

CO4. analyze the performance of various data structures & their applications.

COS. evaluate the time/space complexities of various data structures & their applications.

CO6. design the optimal algorithmic solutions for various problems.

\W/ Vt(g//
D @
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MADHAYV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR.
(A Govt. Aided UGC Autonomous & NAAC Accredited Institute Affiliated to RGPV, Bhopal)

Department of Computer Science & Engineering and Information Technology

PYTHON PROGRAMMING
900107 (OC-1)

COURSE OBJECTIVES

e To understand the structure and components of a python program.

e To learn the basic construct of python programming for implementing interdisciplinary

research-based problems.

To plot data using appropriate python visualization libraries for analysis.

Unit I
Introduction to Python: Setting Up Programming Environment, Running Python

Programs from a Terminal, Variables and Simple Data Types: Variables, Strings,

Numbers and Maths, Comments, Conditional Statements, Introducing Loops, Working

of Input Function.

Unit II

Tuples and Lists: Tuples, Lists, List Operations, Using If Statements with Lists,
Organizing a List, Working with Lists: Looping through Entire List, Making Numeric
Lists, Working with Part of List. Dictionaries and Sets: Simple Dictionary, Looping

Through a Dictionary, Nesting, Example with a Dictionary, Fibonacci and Dictionaries,

Global Variables, Defining a Set, Set Operations.

Unit TH
Functions: Defining a Function, Passing Arguments, Return Values, Passing a List,

Passing an Arbitrary Number of Arguments, Storing Functions in Module, In- Built

Functions, Lambda Functions. Classes and Tnheritance: Object Oriented

Programming, Creating and using a Class, Working with Class Instances, Methods,

Inheritance, Importing Classes, Python Standard Library.

Unit IV

Files and Exceptions: Reading from a File, Writing to a File, File Operations,

Assertions, Exceptions, Exception example. Debugging: Programming Challenges.

Classes of Tests, Bugs, and Debugging, Debugging examples. -

OPEN CATEGORY (OC-1) OFFERED IN V1 SEMESTER
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Unit V

Data Visualization: Installing Matplotlib, Plotting a Simple Line Graph, Random
Walks, Making Histogram. Graphical User Interfaces: Event-Driven Programming
Paradigm; Tkinter Module, Créating Simple GUI; Buttons, Labels, Entry Fields, Dialogs;

Widget Attributes - Sizes, Fonts, Colors, Layouts, Nested Frames.

RECOMMENDED BOOKS

e Python Crash Course: A Hands-On, Project-Based Introduction to Programming, By
Eric Matthes.

Learn Python the Hard Way: 3rd Edition.

T.R. Padmanabhan, Programming with Python, Springer, 1st Ed., 2016.

Kenneth Lambert, Fundamentals of Python: First Programs, Cengage Learning, 1st Ed.,
2012.

COURSE OUTCOMES

After completion of this course, the students would be able to:

CO1. explain the numbers, math, functions, strings, list, tuples and dictionaries in python.
CO2. apply different decision-making statements and functions.

CO3. identify the object-oriented programming in python.

CO4. analyze the different file handling operations.

COS5. design GUI applications in python and evaluate different database operations.

CO6. develop client-server network applications using python.
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SOFTWARE ENGINEERING
900108 (OC-1)

COURSE OBJECTIVES

e To understand the nature of software development and software life cycle process
models, agile software development, scrum and other agile practices.

e To understand project management and risk management associated with various types
of projects.

e To know basics of testing and understanding concept of software quality assurance and

software configuration management process.

Unit -1
Introduction to Software Engineering: Definition, Software Engineering-Layered
Technology, Software Characteristics and Components, Software Model: Software
Development of Life Cycle Model (SDLC), Waterfall Model, Iterative Waterfall
Model, Prototyping Model, Spiral Model, RAD Model. Selection Criteria of Model:
Characteristics of Requirements, Status of Development Team, Users Participation,

Type of Project and Associated Risk.

Unit - 11
Requirement Engineering: Definition, Requirement Engineering Activity , Types of
Requirement- Functional and Non-Functional Requirements, User and System
Requirements, Requirement Elicitation Methods, Requirement Analysis Methods,
Requirement Documentation (SRS), Requirement Validation, Requirement

Management.

Unit - ITI
Design Concept, Principle and Methods: Design Fundamentals, Design Principles,
Effective Modular DesigngDesign Representations, Architectural Design, Procedural

Design, Data Directed Design, Real Time Design,(Object Oriented Design, Coupling

: Q20 s
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and Cohesion.
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MADHAYV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR.
(A Govt. Aided UGC Autonomous & NAAC Accredited Institute Affiliated to RGPV, Bhopal)

Department of Computer Science & Engineering and Information Technology

Unit - TV

Software Metrics, Project Management and Estimation: Metrics in Process and
Project Domains, Software Measurement, Software Quality Metrics, Project
Management- Basics-People, Product, Process, Project, Estimation- Software Project
Estimation, Decomposition Techniques- Function Point Estimation, Line of Code
(LOC) Based Estimation, Empirical Estimation, COCOMO Model, Project Scheduling

Techniques.

Unit-V

Software Testing: Definitions, Software Testing Life Cycle (STLC), Test Case Design,
Strategic Approach to Software Testing- Verification & Validation , Strategic Issues,
Criteria for Completion of Testing, Unit Testing, Integration Testing, Validation
Testing, System Testing, Black Box Testing Techniques, White Box Testing

Techniques, Acceptance Testing.

RECOMMENDED BOOKS

Software Engineering, Sommerville, Pearson.

Software Engineering: A Practitioner’s Approach, Roger S. Pressman, McGraw Hill.
Software Engineering, K.K. Agrawal & Yogesh Singh, New Age Publication.
Software Engineering, Rajib Mall, PHI.

COURSE OUTCOMES

After

COLl.
CO2.
CO3.
CO4.
COsS.
COe.

completion of this course, the students would be able to:

explain the various fundamental concepts of software engineering.

develop the concepts related to software design & analysis.

compare the techniques for software project management & cost estimation.
choose the appropriate model for real life software project.

design the software using modern tools and technologies.

test the software through different approaches.
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