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;-” ';,‘ode' MCSEDSingI:se Title: Data Warehouse and Data Minin
s L=
/; yumber of Lecture Hours: 50 = Examination Scheme
xternal 54
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qurse Objectives ®) 0] Tutorial D | 0| Total Credits | 3

'} To understand the concepts, architecture, and applicati
; ) L pplications of Data W, j
/ ) ;o }axplore th; t;chmques and tools of Data Mining for knawf!edge disi;iﬁousmg.
, j Tz :z;; ge;n 3 ;‘i{;); data p?epr}cessing, transformation, and visuaiizan'a;y |
ement classification, clusterin jati i
- ssification, g, and association rule mining algori
5. To evaluate mining results using different metrics and visualization rechniques.g R

Course Content

No. of Teaching Hours |

UNIT 1

10 Hrs

o Architecture and Components.

¢ Introduction to Data Warehousing

o ETL Processes, OLAP: Concepts, Types and Operations

Data Modeling and Star, Snowflake Schemas

UNIT 2 | 12 Hrs

Data Cleaning, Integration, Transformation, and Reduction
Discretization and Concept Hierarchy Generation
Association Rule Mining: Apriori, FP-Growth Algorithms
Evaluation of Association Patterns

L ]
L ]
®
L ]
[ UNIT 3 | 12 Hrs

Prediction Techniques: Linear
Model Evaluation Techniques:

Classification: Decision Tree, Naive Bayes, k-NN, SVM

& Logistic Regression
Confusion Matrix, Precision, Recall, F1-Score

UNIT 4 | 14 Hrs

Web Mining, Text Mining. Ap

Clustering: k-Means, Hierarchical Clustering, DBSCAN
Outlier Detection and Anomaly Mining

plications of Data Mining in Business and Scientific Domains

( Books:

Techniques", Jiawei Han, Micheline Kamber, Jian Pei 3rd

1. "Data Mining: Concepts and
Edition, Morgan Kaufmann
7. "Data Warehousing Fundamentals”, Paulraj Ponniah, Wiley
3. "Mastering Data Mining", Michael J. Berry, Gordon S. Linoff, Wiley
4. "Building the Data Warehouse", W.H. Inmon, Wiley
5. "Introduction to Data Mining", Pang-Ning Tan, M. Steinbach, V. Kumar, Pearson Education
Course Outcomes:
After successful completion of the course, the students will be able to:
1. Understand the architecture and components of data warehouses
2. Apply data preprocessing and transformation techniques for data mining
3. Analyze and implement classification, clustering, and association algorithms
4 Evaluate the results of data mining using appropriate metrics
5. Apply mining techniques to real-world datasets using appropriate t0ols
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C itle:
ourse Title: Web Search & Information Retrieval

/e MCSEDSB324
v'Co [
ﬁmt"m Hours: 50 Examination Scheme\!
._ | External 54
/,.MW \ 3 ‘ Practical (P) ‘ 0 J i Internal 2 1
sc Objectives utorial (T) | 0 [ Total Credits [ 3

1" 10 inroduce fundamental conce, .
/. pls and techniques in ' :
,  To explore models of document indexing, rerrfgva[, an;n{ z;z_‘;;o" Retrieval (IR) and Web Search.

Y To understand web-scale search engi
/3 . engines, crawling, and link-b ' '
4 To provide hands-on understanding of IR evaluation and pers::ciﬁzr;?:;ﬂg algorihm:

—

Cours g
e Co;ﬂent No. of Teaching Hours
UNIT 10 Hrs

Introduction to Information Retrieval

Introducti :
][Lkenizalt?zn tgt IR \;nd Search anmes, Components of an IR System, Document Representation:
, Stop Words, Stemming, Term Frequency and Weighting Schemes (TF, TF-IDF)

UNIT 2
Retrieval Models ] SLE
Boolearf Retne\:'al Model, Vector Space Model, Probabilistic IR Models, Language Models for IR, Latent
Semantic Indexing (LSI)

UNIT 3
Web Search and Architecture
Web Crawling and Indexing, Link Analysis: PageRank and HITS, Duplicate Detection and Near Duplicate

Detection, Metadata, Structured Data, and Semantic Search, Search Advertising and Monetization Models
UNIT 4

Evaluation and Personalization

IR Evaluation Metrics: Precision, Recall, F-Measure, MAP,

Relevance Feedback and Query Expansion, Personalization Techniques an

Ethics, Bias, and Privacy in Web Search

Recommended Books

|. Introduction to Information Retrieval —

Schiitze (Cambridge University Press)

2. Search Engines: Information Retriev

(Pearson)

3. Mining the Web:

Course Outcomes

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

1. Understand core concepis of information retrieval and document representation.

2. Apply and compare IR models such as vector space, probabilistic, and language models.

3. Analyze and implement web search engine components such as crawling, indexing, and ranking.

4. Evaluate IR systems using standard metrics and appl ersonalization and recommendation techniques.

Level of CO-PO Mapping

NDCG, A/B Testing for IR Systems,
d Recommender Systems,

Christopher D. Manning, Prabhakar Raghavan, Hinrich
al in Practice — Bruce Croft, Donald Metzler, Trevor Strohman

hertext Data — Soumen Chakrabarti
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Course Title:
/ode: MCSEDSC324

Database Securi & Access Control

.F;'ur’nbcr of Lecture Hours: 40 Examination Scheme
N External |  §4 |
Jjeeture () 13| Practical®) [0]  Tutorii(n )]

| Ec Objec tives Total Credits K}

[0 -
“he objective of the course is to provide

[} » »
application areas of access control techniques

Jfundamentals of access control lechniques along with

, lyse the struct icati

', Analy ure and application of RBAC models and compare them with DAC and MAC acces,
A

control policies.

Examine integrity a ' ile i
. grity and security models while integrating RBAC into enterprise IT infrastructures

] Exp!ore smart card technolo i rity m ¥ ¥ ¥
2y, s securi j j ]
i ty mechanisms, and eme, ging | ends in data security

Course Content No. of Teaching
H
UNIT 1 mo;r;

%c::s::t i(;ﬁntro}i Modeés of Access Control, an‘d Mechanisms, Recent trends in access control mechanisms,
e C:ryb- Fc_ess orm:ol .(D:AC), Non- Discretionary Access Control, Mandatory Access Control
. Capabilities and Limitations of Access Control Mechanisms: Access Control List (ACL) and

Limitations, Capability List and Limitations.
UNIT 2 | 12 Hrs
Role-Based Access Control (RBAC) and Limitations, Core RBAC, Hierarchical RBAC, Statically

Constrained RBAC, Dynamically Constrained RBAC, Limitations of RBAC. Comparing RBAC to DAC
and MAC Access control policy. Case study of Role-Based Access Control (RBAC) systems-

UNIT 3
Biba’s integrity model, Clark-Wilson model, Domain type enforcement model, mapping the enterprise
view to the system view, Role hierarchies- :nheritance schemes, hierarchy structures and inhf:ntance
forms, using SoD in real system Temporal Constraints in RBAC, MAC AND DAC. Integrating RBAC
with enterprise IT infrastructures: RBAC for WFMSs, RBAC for UNIX and JAVA environments Case
study: Multi-line Insurance Company.
UNIT 4 ‘
Smart Card based Information Security, Smart card operating system fundamentals, df‘fSlgl'l and
implantation principles, memory organization, smart card files, file management, atomic operation, smz;rt
card data transmission ATR, PPS Security techniques- user : dentification, smart card security, quality
assurance and testing, smart card life cycle-5 phases, smart card terminals.
Recent Trends related to data security management, vulnerabilities in different DBMS.

Recommended Books:
7 } | « Computer Security: Principles and Practice” (4th Edition) by William Stallings and Lawrie Brown
e Role Based Access Control: David F. Ferraiolo, D. Richard Kuhn, Ramaswamy Chandramouli. Second
Edition
Course Outcomes
o COI: In this course, the students will be enabled to understand and implement classical models and
algorithms
o CO2: They will learn how to analyse the data, identify the problems, and choose the relevant models
and algorithms to apply.
e CO3: They will learn how to analyse the data, identify the problems, and choose the relevant models
and algorithms to apply.
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4 roduce the fundamental and

ground breakin

OpenFl , g concepls of SDN. L

jues meb Saioiid PrOI.O,COI and the different SDN Confrolf{rs T}f fTﬂdmona,!lne,wor k management
/| geded to become a practitioner or ca - e students will develop the skills

out r jects in thi
ki Py out research projects in this domain,
.Lf*"— Course Content
UNIT 1

No. of Teaching Hours |

10 Hrs
The SDN Approach: Requirements,
king, Comparison of SDN and

SDN and NFV-Related Standards; i
ek o s: Standards-Developing Organizations, Industry Consortia, Open

SDN Background and Motivation: Evolving network requirements-

SDN  Architecture, Characteristics
: ) of Software-Defi
Conventional networks, Hybrid Networks, Hybrid Netwolriegse Ié:sn:: r

SDND ;

Jogical ‘:::w‘:::l':ege‘:gcgpsgzot\:l;lsgi data plane: Data plane Functions, Data plane protocols, Openflow
: e T .

Table- OpenPlow Protocol, ucture, Flow Table Pipeline, The Use of Multiple Tables, Group

\

SDN Control Plane: o i | o

- ntrol Plane: SDN Control Plane Architecture: Control Plane Functions, Southbound Interface,
orthbound 1ntt.=.rface, East/Westbound Interface, Routing, Floodlight/OpenDaylight controllers, REST
APIs, Cooperation and Coordination among Controllers.

Mininet: A si_mulation environment for SDN, Hand-on-experiments in Mininet. SDN network updates,
SDN scalability

UNIT 3 10 Hrs
SDN Application Plane: SDN Application Plane Architecture: Northbound Interface, Network
Applications, User Interface- Network Services Abstraction Layer: Abstractions in SDN, Programming
SDN networks
Traffic Engineering:

verification

Network Measurement, Monitoring and Management, SDN network correctness

UNIT 4 |
SDN Security: Security issues in SDN data plane,

Network Functions Virtualization: Background and Motivation for NFV- Virtual Machines- NFV

Concepts: Simple Example of the Use of NFV, NFV Principles, High-Level NFV Framework, NFV
Benefits and Requirements- NFV Reference Architecture: NFV Management and Orchestration
Recommended Books:

1. T.D.Nadeau and K. Gray, «Software Defined Networking”, O’Reilly.

2. 1. F. Kurose “Computer Networking”, Addison-Wesley.

3. Jim Doherty, “SDN and NFV Simplified”.

4 Rahamatullah Khondoker, “SDN and NFV Security: Security Analysis of Software-Defined

Networking and Network Function Virtualization”, Springer.

5. D.E.Comer, “Internetworking with TCP/IP”

10 Hrs
control plane and management plane.

,Volume 1,2 and 3, PHI.

Course Outcomes:

1. Student will understand the concept of challenges in conventional network addressed by SDN
2. Emulation and evaluation of SDN.

3. Programming, Monitoring, Measurement and Management in SDN
4. SDN complements security and NFV.

Level of CO-PO Mapping




/

Course Title: Cloud Computin

/e Code: MCSEDSE32

4

,ﬂ Number of Lecture Hours: 40

Examination Scheme

External 54
/ : Int
jecture (L) [3 [Practical® | 0 | Tutorial (T) lon elr'l;'zltal S 21 5

Course Objectives

o lo introduce the basic concepts and principles of Cloud Computing, its architecture, and

service models.

o To develop the ability to design and deploy scalable, reliable, and cost-efficient cloud-based

applications.

o To impart knowledge about various cl o
cloud architecture ;iltterns, ious cloud deployment models (public, private, hybrid) and

-

Course Content No. of Teaching Hours

l

UNIT 1 10 Hrs

Overview of Computing

Paradigm: Recent trends in Computing: Grid Computing, Cluster |

Computing, Distributed Computi ili i i

_ ) puting, Utility Computing, Cloud C . i i

business driver for adopting cloud computing s

Ié:trodu'ctlon to Clouq Compqting: Introduction to Cloud Computing (NIST Model), History of Cloud
omputing, Clou_d service ?rowders. Properties, Characteristics & Disadvantages, Role of Open Standards

Cloud Computing Architecture: Cloud computing stack: Comparison with traditional computing

architecture (client/server), Services provided at various levels, How Cloud Computing Works, Role of

Networks in Cloud comp

Infrastructure as a Service (1aaS), Platform as a Service(PaaS), Software as a Service(SaaS) |

uting, protocols used, Role of Web services. Service Models (XaaS):

B

UNIT2 T foms

Deployment Models: Public

Infrastructure as a Service (IaaS): Iaa$ definition, Introduction to virtualization, Differe
virtualization, Hypervisors, Machine Image, and Virtual Machine (VM)

Resource Virtualization:

manageability, storage as a service, Data storage in cloud computing (storage as a service).
Examples: Amazon EC2, Renting, EC2 Compute Unit, Platform and Storage, pricing, Customers

cloud, Private cloud, Hybrid cloud, Community cloud
nt approaches to

Server, Storage, Network. Virtual Machine (resource) provisioning and

UNIT 3 10 Hrs

SaaS

Platform as a Service (PaaS): What is PaaS? Service Oriented Architecture (SOA). Cloud Platform

and Management: Computation, Storage. Examples: Google App Engine, MS Azure
Software as a Service (SaaS): Introduction to SaaS, Web services, Web 2.0, Web OS, Case Study on

UNIT 4 | 10 Hrs

Service Management in C

Managing Data

Case Study on Open Sourc

Comparing Scaling Hardware: Traditional vs. Cloud, Economics of scaling: Benefitting enormously,

Cloud Security: Infrastructure Security: Network level security, Host level security, Application level
security. Data security and Storage: Data privacy and security Issues, Jurisdictional issues raised by Data
location. Identity & Access Management. Authentication in cloud computing.

loud Computing: Service Level Agreements(SLAs), Billing & Accounting,

e & Commercial Clouds: Eucalyptus, Microsoft Azure, Amazon EC2

/ "Recommended Books:

1. Cloud Computing Bible,
2. Cloud Computing: Princi
Goscinski, Wile, 2011

3. Cloud Security: A Comprehensive Guide to Secure Cloud Computing, Ronald L. Krutz, Russell Dean
Vines, Wiley-India, 2010

Barrie Sosinsky, Wiley-India, 2010
ples and Paradigms, Editors: Rajkumar Buyya, James Broberg, Andrzej M.

Course OQutcomes:

1: Explain cloud computing principles and service models.
2: Successfully deploy and manage cloud-based applications.
3: Apply best practices for cloud service management.

4- Assess the economic aspects of cloud computing platforms

Level of CO-PO Mapping
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Code: T
’(?umbef of Lecture Hours: 50 Examination Scheme %

4

e Objectives 0 | Tutorial (T) [0

N

I Course Title: :
Code:MCSEDSF324 itle: Block Chain Technolo

Y

g External | 7
@QJL l 4 \ Practical (P) Internal ] 28 7
—

| Total Credits |3

| aplore vqrious aspects of Blockchain technology like application in vari '
| jearner will have idea about private and public Blockchifn, ;ni:?r:;r‘;a:;?:::ai?mam& L

Course Content

: No. of Teaching Hours |

prob

10 Hrs |

Introduction: Need istri .
for Distributed Record Keeping, Modeling faults and adversariesByzantine Generals

lem Consensus algorithms and their scalability problems. Why Nakamoto Came up with Blockchain

gl S B .

Basic Distributed Computing: Atomic Broadcast, Consensus, Byzantine Models

of fault tolerance

UNIT 2 | 10 Hrs

Blas:c Crypto .primitives: Hash functions, Puzzle friendly Hash, Collison resi
signatures, public key crypto,

Blockchain 1.0: Bitcoin Blockchain,
alternatives to Bitcoin consensus, Bitcoin scripting language and their use

: stant hash, digital
verifiable random functions, Zero-knowledge systems

the challenges, and solutions, proof of work, Proof of stake,

UNIT 3 10 Hrs

Blockchain 2.0: Ethere

and verification challenges, using smart contracts to enforce legal contracts, comparing Bitcoin scripting
vs. Ethereum Smart Contracts

Blockehain 3.0: Hyperledger fabric, the plug and play platform and mechanisms in permissioned
blockchain

um and Smart Contracts, The Turing Completeness of Smart ContractLanguages

UNIT 4 10 Hrs

Blockchain Applications: Cryptocurrency Exchange, Internet of Things, Medical Record Management

System, Domain Name Service, Supply chain and logistics monitoring, future of Blockchain.

Privacy,

anonymi

Recommended Books:

1. A. Narayanan, J. Bonneau, Edward Felten, Andrew Miller and Steven Goldfeder, “Bitcoin and
Cryptocurrency Technologies: A Comprehensive Introduction”, Princeton University Press.

2. Chris Burniske and Jack Tatar, “Cryptoassets”.

3. S. Shukla, M. Dhawan, S. Sharma, S. Venkatesan, _Blockchain Technology: Cryptocurrency and
Applications™, Oxford University Press, 2019.

4. Antony Lewis,”The Basics of Bitcoins and Blockchains”.

5. Elad Elrom, “The Blockchain Developer”.

Course Outcomes:

1. Understanding Block chain fundamentals and creating basic blocks.

2. Able to Develop Block chain Applications in a structured manner

3. Ability to create own crypto currency and get familiarity with future currencies.
4. Able to Evaluate and Analyze Block chain Systems

Level of CO-PO Mapping

Security issues in Blockchain: Pseudo-anonymity Vvs. anonymity, Zcash and Zk- SNARKS for
reservation, attacks on Blockchains—such as Sybil attacks, selfish mining, 51% attacks, etc.
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, Understand the role of bysins
ana

; ——
K nalyze data using statistical gng Jc;:;fs Within gn organization,
a v

: harmaceutical. aerospace efc

‘ Course Cont ' , relail, software
ntent
: , UNIT No. of Teachi
Business analytics: Overview an 1 *1'-;0];!:: .

Business Analytic: A scope of Busines analyi :

e ope analytics, Busine i ionshi
Statistical Too{;: i ;?5218;] organisation, competitive advantages of sguj:il::a]z: Igsnzlrogess, D
estnation Titiats Overviewo?lt';';’inieviw of prob.ability distribution and data myzg::l.ling sampling &
That, situple Liseer Reggeaets ss & Regression Analysis: Modelling Relationships & Trends in

. n. Important R ; ;

Business : s Sl portant Resources, Business Analytics P

\ analytics, Visualizing & Exploring Data, Business Analytics }'I"t:a::sl‘m ::‘;g;mel, Data and models for
i 1 10 Hrs il

Organization : :
lnf%mnation P{?ltir:;mcl)?lst of Busmess a?nalytlcs, Teat_n management, Management Issues, Designing
Minsging G es, Be sourcing, Ensu_rmg Dat.a Quahty, Measuring contribution of Business analytics,
intocks Dhsti P%l - scriptive Aflalytlcs, predictive analytics, predicative Modelling, Predictive analytics
ysis, Data Miming, Data Mining Methodologies, Prescriptive analytics and its step in the business
analytics Process, Prescriptive Modelling, nonlinear Optimization.
| UNIT 3 \ 10 Hrs

Forecasting Techniques: Qualitative and Judgmental Forecasting, Statistical Forecasting Models,
Forecasti.ng Models for Stationary Time Series, Forecasting Models for Time Series with a Linear Trend,
Forecasting Time Series with Seasonality, Regression Forecasting with Casual Variables, Selecting
Appropriate Forecasting Models. Monte Carlo Simulation and Risk Analysis: Monte Carle Simulation

Using Analytic Solver Platform, New-Product Development Model, Newsvendor Model, Overbooking
Model, Cash Budget Model.

UNIT 4 \ 10 Hrs
Decision Analysis: Formulating Decision Problems, Decision Strategies with Outcome Probabilities,
Decision Trees, Value of Information, Utility and Decision Making. Recent Trends in: Embedded &
collaborative business intelligence, Visual data recovery, Data Storytelling & Data journalism.
Recommended Books:

1. Business analytics Principles, Concepts, and Applications by Marc J. Schniederjans, Dara G.
Schniederjans, Christopher M. Starkey, Pearson FT Press.
9. Business Analytics by James Evans, persons Education.

Course Outcomes: After completing this course the students will:

1. demonstrate knowledge of data analytics.

2. demonstrate the ability of think critically in making decisions based on data and deep analytics.

3. demonstrate the ability to use rechnical skills in predicative and prescriptive modeling to support
business decision-making.

4. demonstrate the ability to translate data into clear, actionable insights.

Level of CO-PO Mapping
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.: - Course Title: Industri
R/ VICSEOIS324 ndustrial Safety

;;bér;)_[ e Toani &) - tExamlinatif.m Scheme
- xterna 54
e 3 | Practical (P . Internal 21 J
P Q;L_r (P) |0 Tut .
o [0 ToalCndis 3|
1o pmwde ﬁmdamenlal knowledge of industrial safety measures, accident prevention techniques, and

" Jegal safety frameworks.

‘. o TO ldnrroiuce kr;?mlenance engineering concepts, like cost, wear, corrosion, and prevention strategies.
o Todevelop s s for systematic fault tracing and maintenance of industrial machinery and equipment.

. . (4 e J / /

Course Content No. of Teaching Hours
UNIT 1 10Hrs

. < . ____-_____________________A
Industrial safety: ﬁfCCldBnl, causes, types, results and control, mechanical and electrical hazards, types,
causes and preventive steps/procedure, describe salient points f factories act 1948 for health and safety,
wash rooms, dnnk{ng water layouts, light, cleanliness, fire, guarding, pressure vessels, etc, Safety color
codes. Fire prevention and firefighting, equipment and methods.
UNIT 2 10 Hrs
Fundamentals of maintenance engineering: Definition and aim of maintenance engineering, Primary and
secondary functions and responsibility of maintenance department, Types of maintenance, Types and
applications of tools used for maintenance, Maintenance cost & its relation with replacement economy,
Service life of equipment. Wear and Corrosion and their prevention: Wear- types, causes, effects, wear
reduction methods, lubricants-types and applications, Lubrication methods, Definition, principle and
factors affecting the corrosion. Types of corrosion, COITosion revention methods.
UNIT 3 10 Hrs
Fault tracing: Fault tracing-concept and importance, decision tree concept, need and applications, sequence
of fault-finding activities, show as decision tree, draw decision tree for problems in mac_hine tool.s_,
hydraulic, pneumatic, automotive, thermal and electrical equipment’s like, 1. Any one machine tool, 11-
Pump iii. Air compressor, iv. Internal combustion engine, V. Boiler, vi. Electrical motors, Types of faults 1n
machine tools and their general causes.
UNIT 4 10 Hrs
Periodic and preventive maintenance: Periodic inspection-concept and need, degrf:asing, Cleaning and
repairing schemes, overhauling of mechanical components, overhauling of elect_ncal motor, common
troubles and remedies of electric motor, repair complexities and its use, definition, need, st?:ps and
advantages of preventive maintenance. Program and schedule of preventive maintenance of mechanical and
electrical equipment, advantages of reventive maintenance. Repair cycle concept and importance.
Recommended Books:
1. Maintenance Engineering Handbook, Higgins & Morrow, Da Information Services.
2. Maintenance Engineering, H. P. Garg, S. Chand and Company.
3, Foundation Engineering Handbook, Winterkorn, Hans, Chapman & Hall London.
Course Outcomes: 4 (fier completing this course the students will:
1. Understand the causes, effects, and prevention methods for industrial accidents, and explain relevant
safety regulations.
2. Apply maintenance engineering concepls fo reduce equipment failures and extend service life.
3. Develop and use decision irees for effective fault diagnosis in mechanical, hydraulic, pneumatic,
thermal, and electrical systems.
4. Plan and implement periodic and preventive maintenance schedules for different types of industrial

) equipment.
Level of CO-PO Mapping
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i MCSEOOR324 Course Titk: Operations Researeh
(v
anmh"r of Lecture Hours: 40 T Examination Scheme

¥

'H@ 3 | Practical (P) 0 | Tutorial (T)

- Objectives:

1
}¥ External | 54 j]
l

Internal | 21
[0 T Total Credits__[3 |

W
10 introduce students to math l i
| ematical modellmg and optimization 1 !
n lechniques for decision-making.

o rovide foundational knowledge of li '
Th i i oy ge of linear, non-linear, and dynamic programming problems and

|
3 To develop analytical skills using t
e heary. g tools such as network flow models, scheduling, inventory control, and

4. To enable students to q ,
scenarios using simul ,f?ply operations research techniques in real-life engineering and '
g simulation and algorithmic strategies gineering and comp it

Cours
U; I(;rollteut No. of Teaching Hours
10Hrs

Optimizatio! i :
P n Techniques, Model Formulation, models, General L.R Formulation, Simplex Techniques,

Sensitivi '
methlo:; l_tﬁlﬁ?;;y:lis’ Inve:;tOry ,COmIOI Models Formulation of a LPP - Graphical solution revised simplex
eory - dual simplex method - sensitivity analysis - parametric programming

Nonh ; UNIT 2 10 Hrs
onlinear programming problem - Kuhn-Tucker conditions min cost flow problem - max flow problem -

CPM/PERT
[ B

SChedU!iflg_ a1_1d sequencing - single server and multiple server models - deterministic inventory models -
Probabilistic inventory control models - Geometric Programming.

UNIT 4 10 Hrs _
Competitive Models,Single and Multi-channel Problems, Sequencing Models, Dynamic Programming,
Flow in Networks, Elementary Graph Theory, Game Theory Simulation

Recommended Books:

1. HA. Taha, Operations Research, An Introduction, PHI, 2008

2. J.C. Pant, Introduction 10 Optimisation. Operations Research, Jain Brothers, Delhi, 2008

3. Hitler Libermann Operations Research: McGraw Hill Pub. 2009

4. Pannerselvam, Operations Research: Prentice Hall of India 2010

Course Outcomes: After completing this course the students will:

1. Formulate and solve linear programming problems using simplex, dual simplex, and sensitivity analysis

methods.

e 2. Apply techniques of nonlinear programming, CPM/PERT, to solve optimization problems.

X 3. Analyze inventory, scheduling, & queuing models to optimize resource allocation & service efficiency.
Use advanced topics such as game theory, dynamic programming, simulation, and graph theory 10
model complex decision-making problems.

Level of CO-PO Mapping
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B Course Title:
(ode: MCSEOCE324

qumber of Lecture Hours: 40

- Examination Scheme
g . xternal
,&llr,e’@f) \ 3 l PNM 0 | Internal " 54

arse Objectives

Tutori | 2
utorial 1) | 0 | Total Creditsll 3 ]l

' : ;:::’; F{Oz:d-‘;l‘:;:;ﬂtkn;wledge of strategic cost management & its rol
0 standin its role i — :
" xecution. 8 of cost concepts in decision-mati % ENEECTINg DT ecls.
| exe on-making & their application in project
ec

o To equip students with the skills
or imati
fecyele Jor cost estimation, budgeting, and cost control throughout a project’s

o To introduce tools like ERP, TOM, "
cost management. » TOM, and optimization methods (LP, PERT/CPM) for efficient project and

Course Content
UNIT 1 No. of Teaching Hours

Introduction and Overvi : 10Hrs
iew of the Strategic Cost Management Process Cost concepts in decision-making;

Relevant cost, Differenti
Inventory valt:,aﬁon?ré:;ﬂ Oc:ztf’. llgremema] cost anq Opportunity cost. Objectives of a Costing System;
) a Database for operational control; Provision of data for Decision-Making.

UNIT 2

Project: meaning, Di | 10 P

exejcution' concgé tl?lﬁerent types, why to manage, cost overruns centres, various stages of project
. ption to commissioning. Project execution as conglomeration of technical and

on.techn.lcal activities. Detailed Engineering activities. Project team: Role of each member. Importance
Project site: Data required with si

st | grliflcance. Project contracts. Types & contents. Project execution Project
{ st control. Bar charts & Network diagram. Project commissioning: mechanical and process.

UNIT 3 10 Hrs

Cost Bt?haviour ?.nd Profit Planning Marginal Costing; Distinction between Marginal Costing and
Absorption Costing; Break-even Analysis, Cost-Volume-Profit Analysis. Various decision-making

problems. Standard Costing and Variance Analysis. Pricing strategies: Pareto Analysis. Target costing, Life

Cycle Costing. Costing of service sector. Just-in-time approach, Material Requirement Planning
UNIT 4

Enterprise Resource Planning, Total Quality Management and Theory of constraints. Activity-Based Cost

Management, Bench Marking; Balanced Score Card and Value-Chain Analysis. Budgetary Control;

Flexible Budgets; Performance budgets; Zero-based budgets. Measurement of Divisional profitability

pricing decisions including transfer pricing. Quantitative techniques for cost management, Linear

M Programming, PERT/CPM, Transportation problems, Assignment problems, Simulation, Learning Curve

Recommended Books:

1. Cost Accounting A Managerial Emphasis, Prentice Hall of India, New Delhi

2. Charles T. Horngren and George Foster, Advanced Management Accounting

3. Robert S Kaplan Anthony A. Alkinson, Management & Cost Accounting

4. N.D. Vohra, Quantitative Techniques in Management, Tata McGraw Hill Book Co. Ltd.

Course Outcomes: After completing this course the students will:

4. Understand strategic cos! management principles and various cost concep
making.

Explain phases of project execution & identify causes of cost overruns and control mechanisms.

Apply marginal costing, break-even analysis, & pricing strategies to support managerial decisions.

Implement quantitative techniques such as Linear Programming, PERT/CPM, and simulation for cost
optimization.

Level of CO-PO Mapping
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L= er of Lecture Hours; 4 :
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o |
e
m-m Total “

Credits

", and charactepisy;
Cleristi
' s erent r, cs of com :
.- miliar  Of dif etnfor . osite
. To fa- ize s.rudenrs With manufactyyi Yorcement Materials and thejy ﬁ::;! .
matrix composites, g techniques for metq] ceral 9; A
To impart knowledg mic, polymer, and carbon-
e on mechani . n-carbon
structures hanical behavior Strength analysis, and failure cri
« To enhance students” <k : liure criteria of composite
) ‘ s skills in anglyzi
various engineering applications alyzing the properties and performance of composite materials f
p eriais jor
Course Content
UNIT 1 No. of Teaching Hours
10Hrs

INTRODUCTION: iti :
: Definition - Classification and characteristics of Composite materi

application of composi : ;
mposites. Functional requirements of reinforcement and matrix. Eff o i

(size, shape, distributio t of reinf
» shape, n, volume ; . ect of reinforcement
Preparation-layup, curing, fraction) on overall composite performance. REINFORCEMENTS:

P b, Propytie anlz:imﬁer:'les .and app]icgions of glass fibers, carbon fibers, Kevlar fibers and
oo Bl ok el pplications of whlskers, particle reinforcements. Mechanical Behavior of
S, ln:;;sle rule of mixtures. Isostrain and Isostress conditions.
T2 | 10 Hrs

M 2 . " .

= ::tl;f_actunng of Metal Matnx Con*fposﬂes: Casting — Solid State diffusion technique, Cladding — Hot
e iC pressing, fl’mpem&s fmd applications. Manufacturing of Ceramic Matrix Composites: Liquid Metal

nfiltration - Liquid phase sintering. Manufacturing of Carbon — Carbon composites: Knitting, Braiding,
Weaving. Properties and applications. 7

UNIT 3 I 10 Hrs
Manufacturing of Polymer Matrix Composites: Preparation of Moulding compounds and prepregs — hand
layup method — Autoclave method — Filament winding method — Compression moulding — Reaction
injection moulding. Properties and applications.

[ UNIT 4 \ 10 Hrs |
Strength: Laminar Failure Criteria-strength ratio, maximum stress criteria, maximum strain criteria,
interacting failure criteria, hygrothermal failure. Laminate first play failure-insight strength; Laminate
strength-ply discount truncated maximum strain criterion; strength design using caplet plots; stress
concentrations.

Recommended Books:
1. Material Science and Technology — Vol 1 3 — Composites by R. W. Cahn — VCH, West Germany.

2. Materials Science and Engineering, An introduction. WD Callister, Jr., Adapted by R.

3. Balasubramaniam, John Wiley & Sons, NY, Indian edition, 2007. B
Course Outcomes: After completing this course the students will:

1. Understand the classification, advantages, and functional requirements of composite materials.
2. Analyze the properties and preparation methods of various reinforcement fibers and particles.

3. Evaluate manufacturing techniques for different types of matrix composites and their

applications.
4. Analyze mechanical behaviour and apply rules of mixtures to predict composite performance.

Level of CO-PO Mapping

POs
Cos [ 2 | 3 4 5 6 7 8 9 0 | 11| 12
1 3 2 | 2 1 1 2 2 i | I 1 2
2 | 3 3 3 2 7 | 2 2 I 1 1 1 2
3 | 3 3 3 3 2 2 2 1 1 | 1 2
4 | 3 3 3 3 2 | 2 2 I 1 1 1 2
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aber of Lecture Hours; 49

Pl

A
Tointroduce the fundamenta] ¢opeey,
energy production, PIs and classif;

+ To understand the varios thpm,
energy Conversion from waste

« Toimpa
To impart knowledge ahoy design, construction and

combustors, and big .
) gas plants, operational features of gasi
To analyze and evalyate diff f gasifiers,

s fferent waste-to-
To familiarize students with national bioig 5 g b 0CESSES orsustinableenergy soluions
waste-to-energy technologies ass energy programs and real-world applications of

r Course Content
\ Tntroduch: UNIT 1 No. of Teaching Hours
ntroduction to Ener : — 10H
gy from Waste: Classification of waste as fuel — Agro based, Forest residr:e, Industrial

waste - MSW - Conversi . :
Types, slow fast — M:nrfjlf(:::tizﬁ; z; lnw;emors’ gaSiﬁ°f§, digestors Biomass Pyrolysis: Pyrolysis —
oils and gases, yields and application:,rcoa —Methods - Yields and application - Manufacture of pyrolytic

UNIT 2 ] 10 Hrs

Biomass Gasification: Gasi -

gasiﬁerz ?%g;fs'licanon. Gamﬁ‘ers - Fixed befi system — Downdraft and updraft gasifiers —Fluidized bed

i ol gn, construction and operation ~ Gasifier burner arrangement for thermal heating — Gasifier
8 ngement and electrical power — Equilibrium and kinetic consideration in gasifier operation.

\ UNIT 3 [ 10 Hrs

Biomass Combustion: Biomass stoves — Improved chullahs, types, some exotic designs, Fixed bed

combqstors, Types., inclined grate combustors, Fluidized bed combustors, Design, construction and
operation - Operation of all the above biomass combustors.

\ UNIT 4 | 10 Hrs

Biogas: Properties of biogas (Calorific value and composition) - Biogas plant technology and status - Bio
energy system - Design and constructional features - Biomass resources and their classification - Biomass
conversion processes - Thermo chemical conversion - Direct combustion - biomass gasification - pyrolysis
and liquefaction - biochemical conversion - anaerobic digestion — Types of biogas Plants — Applications -
Alcohol production from biomass - Bio diesel production - Urban waste to energy conversion - Biomass
energy programme in India.

Recommended Books:

1. Non Conventional Energy, Desai, Ashok V., Wiley Eastern Ltd., 1990.

2. Food, Feed and Fuel from Biomass, Challal, D. S., IBH Publishing Co. Pvt. Lid., 1991.

3. Biomass Conversion and Technology, C. Y. WereKo-Brobby and E. B. Hagan, John Wiley & SOH

1996.

Course Outcomes: Affer completing this course the students will:

1. Understand classification of waste and the technologies used for converting waste into energy.

2. Analyze the design and operation of various biomass gasification and combustion systems.

3. Evaluate the construction and working of pyrolysis devices and biogas plants.

4. Compare different biomass conversion methods including thermochemical and biochemical
processes.
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,; E;bef of Lecture Hours: 30

External 36

/ Internal 14
"4y |0 |Practical®) |4 | Tutori
L utorial (T)
ure .
"“trse Objectives

| 0 | Total Credits | 2

2
Examination Scheme |
!

| (0 To implement data preprocessing and transformation methods,

~ To practice data n?in ing algorithms using open-source tools like Weka, Python
3. Toevaluate and visualize mining results effectively.

List of Experiments

. Data Cleaning and Preprocessing using Pandas

. Dimensionality Reduction using PCA ‘

. Implementation of Apriori Algorithm and FP-Growth

. Classification using Decision Tree and Naive Bayes

. Clustering using k-Means and DBSCAN

. Text Classification using NLP

. Data Visualization with Matplotlib and Seaborn
Association Rule Mining using Weka

Predictive Modeling with Logistic Regression

8.
; d to
3 3 - e
*This is only a suggested list of experiments/simulations. The instructor is encourag
familiarize students with additional relevant exercises.
Course Outcomes: ‘ -
After successful completion of the course, the studeqts will be_ablse ;ziaset&
CO1: Perform preprocessing and transformation on variou

CO0?2: Implement and evaluate data mining algorithms 'us_ing tot::z-i s
CO3: Analyze the performance and visualization of mining tec

Level of CO-PO Mapping



To design and implement simp, : cy and TF-IDF
1. To understand and apply cr aﬂ Hntzfairch engines and evaluate (he :

List of Experim,
1. Document Representatj e
g on: |
frequency (TF-IDF), mplement term frequency (TF),

term frequency-inverse document
2. Basic Search Engine: Build
3. Web Crawler: Implement a
4, Text Preprocessing: Apply

removal, and stemming,

: simple search engjne using the vector space model.

imple web cra'wler using Python/Java and parse HTML documents
text preprocessing techniques such as tokenization, stop word

5 g;:zk;ng Algorithms: Implement a basic ranking algorithm using TF-IDF and compare it with

6. Is:ugegank Algorithm: Implement the PageRank algorithm for ranking web pages based on link
cture.

;D Web Search Optimization: Implement query expansion to improve the quality of search results.

Evaluation Metrics: Implement and evaluate Precision, Recall, F-Measure, Mean Average
Precision (MAP).

9. Advanced Ranking Algorithms: Implement algorithms such as HITS or combine with
. personalized search results.

*This is only a suggested list of experiments/simulations. The instructor is encouraged to
familiarize students with additional relevant exercises.

Course Outcomes:

After completing this lab, students will be able to:

1.
1. Implement document representation methods such as term frequency and vector space mode
%‘ 2. Develop simple

search engines and web crawlers.
3. Apply ranking algorithms like PageRank and evaluate IR system performance.
4. Implement personalization techniques and evaluate search results

using standard metrics.

{ Level of CO-PO Mapping J
“ > e T
i EREN 4 | 5| 6| 7 | 8 9 1 | 12
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4 P Course Tiﬂe. Data Se
F. : P
5&'é?61CSEL80324 urity & Access Control Lap

ﬁuiﬁ*’i_’ cr of Lecture Hours: 50

wr‘@’/’_[

y . List of Experiments
; gimulate Access Control Lists (ACLS) ysing p hon di
LI‘ )ontrol (DAC) with Mandatory Access Contrgl (Kzlt,ﬂ?cn)dlc

' 7) Implement simple access contro| poli .

Examination Scheme
External 36

Internal 14
Total Credits |2

tionaries, and compare Discretionary Access

cies usi : . s

requests. S using Python scripts, and test them with simulated user

Simulate Attribute-Based Acc . ) .
z?aditional ACL methods. ess Control (ABAC) using user attributes in Python, and compare it with
4) Analyse a real-world access control imp| i ;

X 2 plementation (e.g.
brief report on its effectiveness. (e.g., in healthcare or government) and prepare a
iillilz;v;;ttfoi .basu: Role-Based Access Control (RBAC) system by mapping users, roles, and permissions
6) Extend the RBAC system to include role hierarchies and permission inheritance for more efficient
access management.

7) Compare the behaviour of RBAC, DAC, and MAC models through simple Python simulations and
discuss their respective strengths and weaknesses.

8) Review a case study of a real-world RBAC implementation (e.g., in a banking environment) and
document its key features in a report.

9) Simulate Biba’s integrity model in Python.
10) Simulate the Clark-Wilson security model using Python

. ; iliarize
*This is only a suggested list of experiments/simulations. The instructor is encouraged to fam
students with additional relevant exercises.

Computing Resources '
e Operating Systems: Windows, Linux (e.g., Ubuntu)

¢ Programming Language: Python
e Virtualization Tools (Optional): VirtualBox or Docker

-




NCSLDSA
¢ Jperof Practical Hours;
ﬂ‘j

J
| "l-’r:r oduce the fundamental concepys of §

i .
j%erem protocols under diverse scengrio

DN, design i imulati
 GESIgN issues, simulations qng performance evaluation of

1. Introduction to mininet, miriedit ang SN ¢ |
7. Configure and demonstrate uge of T ool

3. Tntroductionto OpenFloy raffic monitoring tools such as Wireshark, ethereal, tcpdump, etc.
4. lmplement the SDN scenari ; ,
5. Routing within an SDNWms ond understand the interfacing between different layers.

6. Introduction of followin

: g aspect of SDNs and m :
a.Security b, Fault tolerance eans to achieve

i ¢. Monitoring ¢, Traffic Measurement
% Th};e P;GT\"W“:' of SDN Contro}ler and the introduction of different modules in aNOS
- Mint Froject: Opjpctlves: To implement concepts of next generation networking;
Outcomes of mini project:
1.

The learner will be able to understand, identify, analyze and design the engineering

problems, implement the same using current techniques, skills, and tools and validate the
solution including both hardware and software.

Understand, identify vulnerabilities related to network security and also present and
communicate the countermeasures for the same.

Able to recognize the need of studied tools to exploit/cover networkir}g issues and attacks
with the gained skills and knowledge that is useful for life-long learning

ii.
il

o

*This is only a suggested list of experiments/simulations. The instructor is encouraged to familiarize
Students with additional relevant exercises.
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L e of Lecture Hours:30 Examination Scheme

Ny External 36
& ﬂ l Practical ®) [4 : Internal 14
MTSXN | Tutorial (T) [0 | ITotal Credits | 2
S 11 Virtualbox/VMware W ion with di .
: ig;ti Sidrmonley orkstation with different flavours of linux or windows OS on

9. Install a C compiler in the virtual machine created using virtual box and execute Simple
Programs.

3. Install (.‘roogle App Engine. Create hello world app and other simple web applications using
ython/java.

4. Use GAE launcher to launch the web applications.

5. Simulate a cloud scenario using CloudSim and run a scheduling algorithm that is not present
in CloudSim.

6. Find a procedure to transfer the files from one virtual machine to another virtual machine-
7. Find a procedure to launch virtual machine using trystack (Online Openstack Demo Version)
8. Install Hadoop single node cluster and run simple applications like wordcount.

*This is only a suggested list of experiments/sim

ulations. The instructor is encouraged to
familiarize students with additional relevant exercises.




y ’ﬁlockchain Technology Lab

"~ il CSELSF32
it CSELSF324 Examination Scheme

' ,,’-,‘79--’c r of Lecture Hours:
mbe External

N
¢ Internal

ﬂ Practical (P) | 4 [Tutorial (T) |0 | Total Credits | 2
< Experiments l

st Ereating Merkle tree
* Creation of Block

Block chain Implementation Programming code

Creating ERC20 token

java code to implement blockchain in Merkle Trees

Java Code to implement Mining using block chain

Java Code to implement peer-to-peer using block chain

Creating a Crypto-currency Wallet

I
2
3.
4.
5.
6.
7
8.

*This is only a suggested list of experiments/simulations. The instructor
familiarize students with additional relevant exercises.

is encouraged t0




- Course Title: Dj :
" MCSEPDI34 =eertation-l/ Industrial Project

: ‘:,bcr of Lecture Hours: 30
..__ i

Examination Scheme

External 252
YL Internal 98
fure i
_,:_f__c/fu’ Tutorial (M) [0 [ Total Credits | 14
Description
o

— Dissertation-1. students shall ohe——

H:ethl?terature surve),l so‘; t;[:sc;l:g Ok i topic/area for their dissertation and carry out
; n area. § :

problem or issue/s of societal importance int"dents are encouraged to work towards sereal-life

T . order to ensure relevant h.Each student shall

submit a dissertation report at the end of { ant research, Each student s
the third : e

before the Departmental Committee, The T g Lk s i £

adpa ; dissertation report should also contain the problem
specification and milestones to be achieved in solving theprgblem. ’

At the beginning of the third semester, a supervisor will be assigned to each student. The

Supervisor shall provide a syllabus and plan of study including relevant research papers to the

student. :l'he S?udG_nt shall have to maintain a proper diary reflecting the activities and progress
accomplished in his/her work and update the same regularly.

The Supervisor shall monitor the progress of the student on weekly basis. Out of the 98 marks

stipulated for Internal Semester Evaluation (ISE) of the Dissertation-l, fifty percent shall

be awarded on the basis of continuous assessment by the respective  SuperviSt v: ?“::; ?ﬁz
remaining fifty percent shall be evaluated during the presentation/viva-voce to be held beto
Departmental Committee. | examiner. The
The External Semester Evaluation (ESE) shall be held by an approved externa e

252 marks shall
External Semester Evaluation (ESE) shall be of 252 marks. The break-up of ESE
be as follows:

Presentation: 20% marks .
iva- 1o 40 0/ mal'ks s . . b-l : 40 Cyo mar
gli‘s,:e‘r(t(;:iim wri:ing based on state of art, fundamentals of the top1© and its viabIlity
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