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23BCAI- N-301 -Java Programming | 3L:0T:0P

BCredits .~

Course Objectives

e To 'int‘r_oduce the 'obj ect-oriented pr_ogralpming concepts,

To understand object-oriented programming congepts, and zippi

:."Maxiﬁiﬁr:nMa_rks:*)’O.; '
- External Examination: 50
- Internal Assessment; 20

* ‘Max. Time: 3 Hrs

Yt.l;e.iﬁ'iﬂ's"biving p_f'o'b_I:é.rhs;. R

*  To introduce the principles of inheritance and polymorphism; and demonstrate how they relate to

the design of abstract classes :

¢ To introduce the implementation of paékages and interfaces :
- & To introduce the concepts of exception handling and multithreading. .
¢ To introduce the design of Graphical User 'Interfac_e;_Ijsing applets.” .

" Note: There shall be nine questions in all. Question no. 1 shall be compulsory, cbr_isi&ting of
eight short answer type questions covering the entire syllabus. T wo questions will be asked
Sfiom each. unit, Students will have to attempt one question from each unit. Each question shall

. carry equal marks.

UnitI

“Object Oriented Programming and Java Fundein;ehtét_lsﬁ Structure of Java programs, CIa_sseS:-énd Obj_ects,'

Data types, Type Casting, Looping Constructs. -

Uniell

Interfaces: Iﬁterfaqe basics; Defining, implementing ém_d e_xtendin_g interfac_éé;_ _'Ilﬁplelﬁe11ti_ng multip'lé o
inheritance using interfaces. Packages: Basics of packages, Crgating and 'at:c_essixlg packages;System I

packages, Creating user defined packages

Unit I

Exception handling using the 111ain keywords of exception handling:ry,

catch, throw, throws and finally;

. Nested try, muitiple catch statements, creating user defined exceptions. File Handling Byie Stream,

Character Stream, File /O Basics, File Operations.

UnitIv

AWT and Event Handling: The AWT class hierarchy, Events, Event sources, Event classes, Event
Listeners, Relationship between Event sources and Listeners, Delegation event model, Creating

GUI applications using AWT. S L

Course Qutcomes

e Able to solve real world problemé using OOP techniques. '

&  Able to understand the use of abstract classes.




* Ableto develop applets for web apphcatlons

o Ableio design GUI based apphcatlons consxstmg of multlpIe classes
N _-' o

Suggested Readings:

Balagurusamy, E., “Programmmg w1th JAVA Tata MeGraw Hlll
The Complete Reference JAVA, TMH Publication.

Beginning JAVA, Ivor Horton, WROX Public,

JAVA 2 UNLEASHED, Tech Media Publications.

Patrick Naughton and Herbertz Schlldt “Java-2 The' Complete Reference” TMH

Bl Sl e



O
| 23BCAI- N-302 . Operating system " {-4L:0T:0P | 4Credits
SN Maﬁciﬁiﬁm Marks:100" -
- _External Examination: 70
V- Internal Assessment: 30:
o o Max.Time: 3Hrs
Course Objectives S T

To understand the basic concepts, functions and types of operating systems. e
‘To understand Processes and Process scheduling ™ -~ e

- Tounderstand the concept of Deadlocks - -~ = © U 0T na e D
-To analyze various memory management schemes. ~ =~

To understand /O management and File systems, -

Note: There shall be nine questions in all. :Question no. 1 slzall be _compi_zlsoty,- consisting of

- eight short answer type questions covering the entire syllabus. Two que.siians will be asked .
from each unit. Students will have to attempt one question from each unit. Eacl question shall .- -
carry equal marks. = ST el g e

Unitl =

Introduction: Introduction to Operating System: Cdncepts '(hlc'ludi_rig Multi'ta._s.l.(.ing', Mult_iprogrammiﬁg;-_ .
Multi User, Multithreading etc.), Types of Operating Systems: Batch" Operating System, Time-Sharing
System, Distributed Operating System, Network Operating System, Real Time Operating S_)_r_sf_:em,:Varjop:s: N

Operating System services, architecture, System Programs and Calls. -

Process Management: Process Concept, Process Scheduling,‘Operations"_on'. EPr.oc_ess_efs;_CI:‘.U. Scheduling, -

Scheduling Criteria, Scheduling Algorithms- First come First Serve (ECFS}), Shortest- Job- First (SIF), . |
Priority Scheduling, Round Robin (RR). =~ =~ .0+ . I N P T
Deadlock: Methods for handling deadlock- Deadlock p_rgyention,_Aii_oidance*-_ L

unitm

Memory Management: Logical & Physical’ Address S_péc'e,.Swapping,.Con_tiguous Memory 'alloc_:.atio'n, -

non-contiguous memory allocation, paging and segmentation techniques; Virtual ‘Memory Man_agement_— .
Demand Paging & Page Replacement Algorithm; Demand Segmentation, - _ Sl ' e
| o Unitiv |
File System: Different types of files and their access methods, diregtory structures, -various ‘allocation’ - -
methods, disk scheduling and management and its aSchia_ted'aigorithim._ SR U DR S

"Course Qutcomes . : , _ T . R
¢ Analyze various scheduling algorithms, T B T

Understand deadlock, prevention and ayoidarice_algorithms.' - SRR

Compare and contrast various memory management schemes.

Understand the functionality of file systems: L



R

Suogested Readings:

Operating System Concepts by S1Iberschatz et al 5th Ed1t10n 1998 Addlson-WesIey

* Modern Operating System by A. Tanenbaum 1992, Prenuce HaII
Operating System By Peterson, 1985, AW. ~
- Operating System By Mllankowk 1990, THM

Operating System Incorporating w1th UHIX & Wlndows by Colm thche 1974 THM



[23BCAI-N303 Internet of Things [ aL.0T0P 7~ BCredis

" Extemal Examination. 50

. Internal Assessment: 20

Course Objectives

L. Students will ;;ndersfand- the éonCépts'__bf 1ntérﬁe_t of 'Thiljgs-'énd"_ﬁaﬁ~: able 't'_q_::buil.d':IBT_ L

applications - N
To learn different applications in IOT; ;=

To learn different protocols used in I0T. PR
To learn the concepts of smart city development inIOT, o

Tolearn how to analysis the data in IOT

bl e

 Note: There shall be rine questions in all, ;,Quesfion;m_i. 1 sk@_z{l .be,'zx'_(':'ampulso.ty,_ cofz's'z_'._s"tif_rg.*"_of o
- eight short answer type questions covering the entire syllabus. Two questions will be asked

Srom each unit. Students will have to attempt one question from each unit. Each qz’:é._stio:i‘ shall

carry equal marks. S

Cunitl

Introduction to ToT: 'Deﬁﬁing_IoT‘,'SCharactcr'iétics.: of "I_o.T,_I_Pl_iniE_alzde_sign:_.bif_,'.IQ_T.,.' ::Logi_-c'é_l_ : :

. design of oT, Functional blocks of IoT, Communication models & APIs; -

~Unitn

Sensors Networks : Definition, Types ' of Se'ris'o_r's',?Types.;_'o'_f Actuators, Examples and’

- Working, IoT Development Boards”: Arduino IDE -and Board- Types, RaspberriPi - )

- Context, The node, Connecting nodé,s,_.Networkin_g Nodes, WSN 'and:,IoT..

Development Kit, RFID Principles and components, Wireless Sensor Networks: History and . -

: L o Unitiit- - . e
ToT&M2M:- Machine to Machiue,-_-Diffgrep_ce:ibetwgen'-.I(_)_T'_taqd_-MzM,;'Sof_t_\g\_f,are_ define .
Network, - - o L B :5_":-.:."-:-1_ {'_ R ;.': R .'.’:: :
Data Handling& Analytics: Intfoduction,.]:"ii.gdata,'» :-Types:.df data, 'Chﬁractériét_iés of Blg |

data, Data handling Technolo gies, Introduction to Hadoop,

CTumtw

*Applications of IoT: Home Automation, Smart Cities, Enelgy, Rétaileanag'emént,:' -

- Ethics, IoT in Environmental Protection. -

Logistics, Agriculture, Health and Lifestyle, Industrial IoT, Legal challen ges, IoT des'_i_gn"' D

| Max. Time:3Hrs |



ECESE RN E

- Understand how the 10T is dlfferent from trad1t10na1 systems B

- Explore various tools and programming paradlgms for l'oT apphcatlons

Course Outcome

Demonstrate the revolution of i internet in moblle and cloud.
Examme the architecture and operation of IoT.

Develop an ToT prototype for real time scenario. N
Undetstand the bulldmg bIocks of IoT and secu11ty aspects S

Suggested Readings:

- 1. Raj Kamal, Intemet of Thmgs, Architecture and Demgn Prmmples, lst edltlon

- McGraw Hill Education, May 2017. . S
- 2, Arsheep Baga and Vljay Madlsettl Internet of Thlngs A Hands On Approach lst S

Edition, Universities press, 2015; _ :
3.J. Biron and.J. Follett, "Foundatlonal Elements of an IoT Solutmn" O'Rellly Medla, )

2016 |



O

23BCAI-N -MDC Discrete Mathematics. e . ..ISL:_OT':QP-, 3 Credits

- 301

© - Maximum Marks:70
' External Examination: 50
Internal Assessment: 20
. - -Max. Time: 3 Hrs
Course Objectives BRI
* To provide students with a solid foundation in rSet-theory;'_IogiC, inference, counting, relations,’ _
- graph theory, algebraic structures, and computability theory, equipping them with the skills to-

solve complex mathematical problems and apply these concepts in computer science.

Note: There shall be nine questions in all, Question no. 1 shall be compulsory, consisting of
eight short answer type questions covering the entire spllabus. Two questions will be asked
Sfrom each unit. Students will have to attempt one question from each unit. Each question shall
carry equal marks, - EORT B

“Unitl"

Sets & Logic: Sets - Visualizing sets, und'érstanding memberéhip, operations on sets (union, intérseCﬁon, R
. difference, complement). Algebra of sets and its laws, Mathematical Induction, Relations, Types of’

Relation- reflexive, symmetric, antisymmetric, Equivalence Relations. _ E _
Logic - Introduction to propositional logic, truth tables, Logical Operations, Conditional Statements

. L unitn

Vectors & Matrix: Vectors - Operations, Column Vectors, Matrices - Matrix Addition, Matrix
Multiplication, Transpose, Square Matrices and Algebra on Square Matrices, Inverse of Square Matrix -

-Functions &. Algorithms:. Functions as Relations, One-to-One, Onto. and Invertible Functions,

Mathematical, Exponential and. Logarithmic Functions, Recursively Defined F_unc_tions-(Examplesk_ljke-.'

- Factorial, Fibonacci), Algorithm and Functions - Polynomial Evaluation’ (Direct Method, S_ynthet_ic'. _ 7

Division), Complexity of Algor_itlnn - Best Case; Worst Case, Avérage Case
Unit il

Counting Techniques: Counting Principles - Sum Rule and Product Rule. Mathematical Functions -

- Factorial Function, Binomial Coefficients. Binomial Theorem - Binomial Coefficients and Pascal's

(combinations), using formulas for common scenarios. Tree Diagram

Triangle. Permutations & Combinations - Understanding arrahgemcnts_'(pennutations)l and selections =

Unitlv

- Graph - Graphs and Multigraphs, Degree o,fé-Vé_rteX, Subgraphs, Iéomorphic Graphs, :Hdmeomorphic_

Graphs, Path, Connected Graph, Labeled Graph, Weighted -Graph, Directed Graph, Undirected Graph,
Complete Graphs, Regular Graphs, Bipartite Graphs, Planar Graph, Maps. & Regions - Euler's Formula,
Representing Graphs in Memory - Adjacency Marix, Linked Representation of a Graph A

“Tree - Tree Graphs, Spanning Trees, Minimum Spanning Trees, Binary Trees, Representing Blnary Trees

- in Memory - Linked & Sequential, Traversing Binary Tree, Binary Serarch Tree. . . ’ o |




,
Q)

Cou.rse Outcomes:

A student will-Be able to:

Understand sets, sequences matrwes and logical operations..

[ ]
¢ Use statements, connectives, and- normal forms i in logic. o
® Apply inference theories in statement and predicate calculus; .
® . Solve problems using permutations, combmatlons and recurrence relations
manipulate relations and digraphs. ;
o. Understand graph theory concepls, Boolean algebras and basm computabili‘ty;_-
explore semi-groups and groups. e
Suggested Readings: _ e _
1. E. Goodaire , “Discrete Mathematics with Graph theory”, PHI ISBN+10 0131679953 2)J K Sharma,_ o
“Discrete Mathematics”, McMillan, ISBN-9780230322301 = S
2. J.P. Tremblay and R. Manohar, “Discrete Mathematical Structure w1th Applleauons to o
- Computer Science”, TMH, ISBN- 0-07-463113-6 . -~ _ S
3. Bernard Kolman, Robert C. Busby and Sharon Ross, “Dlscrete Mathematlcal Structure”
PHI, ISBN- 978- 81-203 -3689-6. : : -
4. C.L. Liu, “Elements of Discrete Mathematlcs” TMH



23BCAI-N-304

Data Analysis u_s_ing Excel = | 2L:0T:0P. - " [.2 Credits i A :

. Basic Data Manipulation- Soi‘_tihg and ﬁlfeljiﬁg'déta; _u's'siqg'téibl.es' in Excel, 'Condit.iqr:ia‘l._fdfmatt_ing, Data e
. validation, Advanced Formulas and Functions- Logical functions: IF; AND, OR; Lookup, fimctions:
VLOOKUP, HLOOKUP, INDEX, MATCH; Text functions: CONCATENATE, LEFT, RIGHT, MID, .

o '_Int_emal_Assess'ment: 15

~ Course Objectives

¢ Understand the fundamental elements of a _das;hboard,' ihcludiﬁg charts, .{abies, and. ﬁisué[s’_, to 

effeciively present data-driven. insights.. .o Lo :
* Develop skills in utilizing advanced data analysis tools to.derive actionable insights and drive.
- data-informed decision-making processes, - ' - : R ;

® Explore methods for linking Excel with databa:s“es:,. 'faciﬁf:atil)g séanilcs’s__déta excliangé _bé:t'\}veen;_'.; _: . "

Excel and external data sources such as Access and SQL Server. ..-; ..

Note: There shall be nine questions in all, Qu_estibn_ no. 1 shall bé'conqn_dsd#y', _co}zsistingi.of .

eight short answer type questions covering the entire syllabus. Two questions will be asked
Srom each unit. Students will have to attempt one question from
carry equal marks. T T et Ty

 unitlc

and formats; Basic formulas and functions. *Data Entry and Cleaning- Data entry techniques, importing

data from various sources (CSV, Text, Web), Data cleaning techniques, removing duplicates, handling . -

missing values,

unien

TRIM, Date and time functions _ S )
' : . Unitlll. -

Data "Analysis Techniques-Descriptive *statistics: mean, ‘median, mode, standard deviation, Using the -

Analysis Toolpack, PivotTables and PivotCharts, Grouping and summatizing data .-

Data Visualization- Creating and formatting charts: bar, line, pie, scatter, Advanced _charﬁhg'techniqués,'_-.

Using Sparklines, Dynamic charts with interactive controls,
) ey
Unit IV S

Introduction to Dashboards- Elements. of a dashboard, .dc'signing_.intt‘_a'rac_ﬁve _c_lashbo_ards,_ Usmg form

- controls and slicers, Linking charts-and tables for dynamic updates.

Advanced Data Analysis Tools- What-If analysis: Scenario Manager, .Goal'Sé_ek, Dat'a-.T'ables_, Solver add-
in for optimization problems, Using Power Query for data extraction and transformation, Integrating Excel-

" with Other Tools-Linking Excel with databases, Exporting and importing data with other software (e.g._,_

Access, SQL Server), Using Excel with cloud services (e.g., Google Sheets, Power BI).:

L -.MaXilﬁumi_Mé;rk:SISO_ :
. External Examination; 35

© - Max. Time: 3'Hrs:

each 'mzit.'Each_ quéstio:{&lmll L

. . Lo LR T
Introduction to Excel for Data Analysis-Overview of Excel interface; Basics of spreadsheets, Data types . =



Course Outcomes

A student will be able to

*  Design and create mteractlve dashboards that effectwely commumcate comp]ex data 1n31ghts to T
stakeholders. o

® Apply techniques hke What-If analyszs optumzatlon and data transfonnanon tasks usmgﬁ B

advanced Excel tools. - - S
¢ ' Demonstrate the ability to 1mport export and mampulate data across dlfferent platt‘orms,» o
~ Improving data interoperability and workflow efficiency. ¢ _
® Apply their understanding of dashboard demgn, advanced data analysm and data mtegratlon to ).
 solve complex business challenges effectively. : : S

Suggested Readings:

1. "Information Dashboard De51gn Dlsplaylng Data for At—a-Glance Momtormg" by Stephen B
~ Few s

2. “Excel 2019 Bible" by Mlchael Alexander and Rlchard Kusledca : '
3. "Power Pivot and Power BI: The Excel User's Guide to DAX, Power Query, Power BI & E '
Power Pivot in Excel 2010-2016" by Rob Collie and Avichal Singh -

4. "SQL Server 2019 Integration Semces Cookbook" by Chnst;an Cote Matga Lah De_]an
Sarka, and Davxd Dye. . .'




Java Programming Lab (Based on 23BCAI-N-301) OLOT:2P - 1 Credits

' Maxinum Marks:30 .

R External Examination: 20 -,

- Internal:Assessment; 10"

Lab 1: Basics

® Write a Java program that prints "Hello, World!" to the console. - CTRCT R
¢ Create a Java program that calculates the factorjal of a given numberusingaloop.

- ® Develop aJava program to print the Fibonacci series up to a given limit, -

‘Lab 2: Interface.

e WAP to find the-é_rea_of'rec.t.angle and ci_rtle..u_s_ing int'erfacé.._: S B |
Lab 3: OOPS o | e R s
Create a class Film with string objects which stores name, language and | ead_actor - - and
category (action/drama/fiction/comedy). Also include an integer data member that stores.

. the duration of the film. Include parameterized constructor, default constructor and

* Define an abstract class ’T:hemepark’."an_d inherit 2 classes ‘Queensland’ and ‘Wonderland” = =

accessory functions to film class. Flim objects can be initialized either using a constructor or . -

accessor functions. Create a class FilmMain that includes a main function. In the'main -

~ function create a vector object that stores the information about the film as objects. Use the
suitable methods of vector class to iterate the vector object to display-the following » The '

English film(s) that has Arnold as its lead actor and that runs for shortest duration. « The .. L

Tamil film(s):with Rajini as lead-actor. All the comedy 'mov_ie"s.. L
Lab 4: OOPS inheritance ' : e o

from the abstract class. In both the theme parks, the entrance fee for adults is Rs..500 and. .
for children it is Rs. 300. If a family buys ‘n’ adult tickets and ‘m’ children tickets, define a

" method in the abstract class to calculate the to_ta!" cost. -Als_o,:'declar_e a_n_‘-abstl*a_ct:m_ethod LI
playGame() which must be redefined in the subclasses. in Queensland, there are a total of
30 games. Hence create a Boolean artay named ‘Games’ of size:30 which initially stores false
values for all the elements. If the player enters any game code that has already been played,

_ awarning message should be displayed and the user should be asked for-another choice. In

Wonderla, there are a total of 40 different games. Thus create an integer array with 40
elements. Here, the games can be _replay_'ed,- until the.user wants to quit. Fina!ly disp!a_y' the: -
total count of games that were repeated and'count of the games which were not played at .

all. \
'Lab 5: Inheritance

Define a superclass Shape with an. abstract method catcu!ateAr'ea(). implement 'su'b_czlasse's._
Circle and Rectangle that inherit from Shape and override the calculateArea(} method to

calculate the area specific to each shape. Create objects of both subclasses and demonstrate S

polymorphism. -

Lab 6: Exception Handling L

' Read the Register Number and Mobile Number of a student. If the Register 3'N_urh.bér- does -

not contain exactlv 9 characters or if the ‘Mobile Number does. not contain: exactlv 10



character other than a 'digit,' raise a NumberFormatException, -l__f't_hé Register _Nu_rhber.
contains any character other than digits and alphabets, throw a NoSu‘chEleme_ntException'.__lf :
‘they are valid, print the message ‘valid else ‘invalid’, . R

. Lab'7: Package L o o LT
Write a program to demonstrate the knowledge of students in w_ork'ing;WEth user-defined - -

packages and sub-packages. Eg., Within the package named ‘primespackage’, define a class =,

Primes which includes a method check For Prime() for checking if the given. number is_prime
or not. Define another class named Twin Primes outside of this package which will display.all
- the pairs of prime numbers whose difference is 2. (Eg, within the range 1 to 10, all possible

twin prime numbers are (3,5), (5,7)). The Twin _ Primes class should make use of the -

checkForPrime(} method in the Primes class. -

Lab 8: File Handling o o o L
Write a program to demonstrate the knowledge of students in File handling: Eg., Define a.
class ‘Donor’ to store the below mentioned details of 3 blood donor. Name, age, Address, -

Contactnumber, bloodgroup, date of last donation Create ‘n"‘objects of this class for all the - '

regular donors at Vellore. Write these objects to a file. .Read these objects from'the fileand

display only those donors’ details whose blood group is ‘A+ve’ and had not donated for the -
- recent six months. ' : IR B T

Lab 9: AWT T | - . o S
® Write AWT program in Java to find. the sum, Muiltiplication and -average of three

~numbers entered in three Text fields by.clicking the corresponding Labeled Button. "
The result should be appearing in fourth text field. A

e Write Java Program to generate -Even numbers and Odd 'Numbers'in.TektF'i'eid“”T'_l o

and T2 respectively” while pressing Button ”E\(en"’-and' “Odd”.



Data 'AnalysisusingExcelLab _OL:OT;;’ZP A R -1.;C_r_edits" o
(Based on 23BCAI-N-304) - - : R | '

1 S T P o Max1mumMarks30.'

External Examination: 20~

e Intemal Assessment 1o
Practicall: Data Entry and Data Cleaning .

e Task: Createa sample dataset wath 10 rows and 5. columns
e Steps: : : :
1, Enter data into the spreadsheet

2. Use Excel's data cleaning tools to remove dupllcates handle mlssang vaIues, e

-and format data.
Practical 2: Sorting-and Filtering Data -

e Task: Sort and fllter a dataset to analyze speaflc data subsets
e Steps: -
1. Sortdata by d!fferent columns
2 -Apply filters to drsplay specrﬂc data subsets based on crlterla

| Practlcal 3: Usmg Formulas and Functlons

e Task: Apply basic and condztlonal functuons toa dataset j' . R
* Steps: BT AR U S,
1. Use basic functrons llke SUM, AVERAGE MIN and MAX
2. Apply conditional funct|ons such as IF, COUNTIF and SUMIF

( Practical4. Data Validation - .

¢ Task: lmplement data valldatlon rules to ensure accurate data entry
. Steps: I . o .
1. Create drop down |JStS : - s
2. Set validation rules for. data entry to ensure: data mtegnty
Pract|caI5 Conditional Formattlng - _' - | ‘ .;‘ R
e Task: Use conditional formattlng to hlghllght data based on: specmc crrterla '_: -
® Steps: ‘ : : : T
1. Haghllght cells based on spemflc cr|ter|a
2. Use color scales, data bars and icon sets for wsual representatlon

Practical 6: Creating and Formatting Tables

e Task: Convert data ranges mto tables and appiy table styles
- Steps: . =
1. Converta range of data |nto an Excel table

] I\nn'u rlvFFnrnh{- +ahln t'l-ulnr -nnrl nranartine far hattar _v'n‘\i-lﬂlf\“ii-_u_.



Practical 7: Charts and Graphs

e Task: Visualize data by creating vanous types of charts -
"~ ®  Steps: L
1. Create bar, Ilne and pie. charts

2. Custom:ze chart elements such as tztles, iabeEs, and Iegends

Practlcal 8: Pwot Tables

[ Task Summarlze and analyze Ia rge datasets using pwot tables

e - Steps: _
1. -Create pivot tables from Iarge datasets e o
2. Analyze data by rearrangmg fields in the plvot table

Practlcal 9; Pwot Charts

® Task: Create and customize. pIVOt charts to wsuallze plvot table data'.'_ - :

® Steps:
‘ 1. Create pivot charts from pivot tab!es
2. Customize pivot chart elements for clanty

_Practlcal 10: VLOOKUP and HLOOKUP Functions

o Task: Retrieve data using VLOOKUP and HLOOKUP funct:ons -
e Steps: - )
1. Use VILOOKUP to fmd data in vertlcai columns
2. Use HLOOKUP to find data in honzontal rows,

' Practlcal 11: Text Functions

& Task: Clean and mampulate text data using text functlons

® Steps
1. Use functions like LEFT R!GHT MID, and CONCATENATE
2. Clean.and format text data as requ:red

Practical 12: Date and Time Functlons

¢ Task: Perform. calculatlons with: date and tlme data
‘e Steps:
1. Use functions !|ke TODAY NOW DATE, and TIME,

2! Calculate differences between dates and times.
1



P pete

| 23BCAI-N-VAC301 [ Environmental Studies | 2L:0T.0P [ 2Crediss

T Maximum Mark&:50
* .7 External Examination: 35
.. Internal Assessmerit: 15

Course Objectives: This cowrse will provide the  fundamental knowledge about <
environment and related issues that have directimpact on human population. e
: © Unitl BRI Y
Water Resources -Management: coordinated development and management of water. land . -
and related resources. Revivalof Water Bodies: enumeration, protection and management of . . .
water bodies in their respective ‘States. Energy & Green chhnologi‘;:s_i Re_rl'eWablc'j and
- Alternative energies such as, Solar, Wind, Tidal etc. e R
. C g
. Waste Management:- S01icl/Liquid/PlaSt_id/C&D/El_ectrohic/B'iq-m'e_:dical/Haza_.rdous wa'sf_e's.g_h'
‘Sanitation & Hygiene: - Methods: Garbage collection, industrial/ - hazardous waste
management, Methods of wastewater treatment and disposal. 0 e o

© . Uniellm . g
Bnvironmental Laws & Policies and Legal Proceedings: Legislation, regulations, policies,

.and permits related to protecting thé.:environment‘such' as The National Green Tribunal Act, - - B

2010, Water Prevention And Control of Pollution Act, 1974, Cess Act, 1:'974, Alrc
Prevention. And Control Of Pollution Act, 1977, Forest ‘Conservation Act,: 1980, . -
Environmental Protection Act, 1986, Puinc"Li_ability Insurance Act 1991_,_:Govern_mcnt
Missionls for Environment Protection & Conservation (as per National Environment Policy )
NEP-2020) and Ministry of Environment-and Forests (MoEF).- =~ ]

S Unit-IV .. 3 - - -

. Wildlife Protection & Conservation: habitat conservation, endangered and keystone species |
protection, ex-situ efforts, and poaching prevention. Environmental Impact Assessment: -
Water Environment, Biological Environment, Land Environment, Air En'vironmenﬂ Noise '
Environment, Socio-economic and Health Environment. Environincnt-Manag_emant Plan, " =

- Course outcomes (CO):

The students will understand the envitonmental chaIIenges; réal_iz;'n'g fﬁheir role’ and o
-motivated to protect the environment. These learning will prepare the students to develop

 their queries and ideas for a healthy environment.

CO1. Understanding the water resource management and the concept of green ener_g‘_y._'. e

CO2. Understanding the different types of wastes and their management. . -
CO3. To develop awareness with the environmental laws and policies.
COA4. Understanding the wildlife protection and environmental impact assessment. -



List of Recommended Books : ' '
1. Fundamentals of Ecology: E. P. Odum, W.B. Saunders Co USA : o
2. Concepts of Environmental Science- (2017) Sugandha Mishra, Dh1rendra Kumar
Rajesh Publication, Delhi, India : o
Environmental Sczence (6th ed) (1997); Ir. G T. Mlller Wadsworth Pub. Co ' o1

3. '
4. Fundamentals of Environmental Science: G. S. Dhahwal G S Sangha and.P. Ki' il

-+ Raina, Kalyani Publication -

5. Envu"onmental Science, Systems & solutlons M.L. Mac-Kmney, & RM Schoch
. Web-enhanced edition.

6. Enwronmental Chemlstry A. K De, Wlley Eastern Ltd



23BCAI-N-AEC- | Probability Theory ] 2L0TOP [ 2Credts

: Maximum Marks:50
- External Examination: 35
Internal Assessment; 15

. [ . . .

~ Course Objectives: The obJectwe of the paper 1s to undelstand the apphcatlon of
. Probability in real time problems.. ' E : o -

Unlt 1

Basic Pr obablhty Random Expenments Sample Space Events The Concept Oof

Probability, The Axioms Of Probability, Some Tmportant Theorems On Probablhty,'
. Assignment Of Probability, Conditional Probablhty, Theorems On Condmonal Probabxhty,'

Independent Events, Baye's Theorem, :

E Unit 2

Random Variable And Probablllty Distribution: Random Varlable Dlscrete Probablhty
Distribution,, - Distribution Functions For Random Variables, DlStI‘lbllthl‘l Functions. For = -
Discrete Random Variables, Continuous Random Variables, Graphical Interpretatlons J omt_ |
Dlstnbutlons Independent Random Vanables Change Of Var:ables o

Unit; 3 v

Mathematical Expectatxon Definition Of Mathemancal Expectatlon Functlons Of Random '

Variables, Some Theorem On Expectatzon The Variance And- Standard Deviation, Some .

Theorem In Variance, Standardized Random Varlable Moments, ‘Moment Generatlng Factor,

Some Theorem On Moment Generatmg Factor, Characterlstlcs Func‘uons Variance Of J oinit
" Distribution-Covariance

| Unit:4

| Special Probability Distribution: The Binomial Distribution, Some Properties Of Binomial
Distribution, The Law Of Large Number For Bernoulli Trials, The Normal Dlstrlbunon :
Some Properties Of Normal DlStIlbLIthn Relation Between Binomial And Normal .
Distribution, The Poisson Distribution, Some Properties Of P01sson Distribution, Relation -

Between B1n01mai And Poisson Dlstnbutlon Relation Between Pozsson And Normal

D1str1but10n ' _ _ - B S R Loy

Course outcomes (CO):

-On completion of the course, students should be able to:



(1968). Introduction to Probablhty Theory and Its Apphcatlons Vol. 1 and

- CO2: Ident1fy the apphcatlons of various moment 111equahtles R

CO3 : Explain the concept of convergence and check for the of convergence of a ':' '

given sequences of random variables. ' : R =y

CO4 : Find the expressions for the characterlstlc functlon of a random vanable and
. verify its properties. ‘ : :

CO5 : Apply the various laws of Iarge numbers to sequences of random varlables

Llst of Recommended Book5' |

L. Cacoullos T. (1989). Exercise in Probablhty, Spnnger—Verlag, '_ ew-York 2 Fel]erW

2, John Wliey, New York.

~ 3. Gnedenko, B.V. (1969). The Theory of Probablhty, er Pubhshers Mosko

4. Loeve, M. (1968) Probablhty Theory Allied East-West Press
5. Mukhopadhyay, P. (2011). An Introductlon to the Theory of Probablhty, World Scuentiﬁc

Pubhshmg Company
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- [ 23BCA-N-401. | Data Structure - [sLoTop T3cCredts B

. Maximum Marks:70-
External Examination: 50
- Internal Assessment; 20 -
R - Max. Time: 3Hrs -
- Course Objectives | - IR

e The Purpose of the course is to introduce the principles and paradigms of 'pr_bgra'rrim_iﬁg* l'ahgu_ages”
for design and implement the sqftwa_re-intensive_systems.-- B L I

Note: There shall be nine questions in all. Question no. 1 shall be compulsory, consisting .of
eight short answer type questions covering the entire syllabus. Two questions will be asked - _
Sfrom each unit. Students will have to attempt one question from each unit. Each question shall

_ carry equal marks, R L O T A S

UnitI. )

Data Structure Definition, Data Type vs. Data Structure, Classification of Data Structures, Data Structure
. Operations, Applications of Data Structures, R R AP o
Algorithm Specifications: Performance -Analysis- and Measurement (Time. and Space Analysis of
Algorithms- Average, Best and Worst Case Analysis). _ o S o o
- Arrays: Introduction, Linear Arrays, Representation of Linear Array in Memory, Two Dimensional and
Multidimensional Arrays, Sparse Matrix and:its Representation, Operations on-Array: Algorithm for =~
Traversal, Selection, Insertion, Deletion and its implementation, R e LT

. S

' Unit IT .
String Handling: Storage of Strings, Operations on Strings _ViZj.',L_éD_gﬂl, -Concatehdtion;_ SubSt:iﬁg,_ g
Insertion, Deletion, Replacement,Pattern Matching R B S e

. Linked List: Introduction, Array vs. linked list, Representation of linked lsts in Memory, Traversiilg a

Linked List, Insertion, Deletion,Segrching into a Linked list, Type of Linked List. . -

Unit ITT

* Stack: Array Representation of Stack, Linked List Representation of Stack, Algorithms for Push and Pop, -
Application of Stack: Polish Notation, Postfix Evaluation Algorithms, Infix to Postfix. Conversion, .. . -
Infix to Prefix Conversion, Recursion. o T JERRNES
Introduction to Queues: Simple Queue, Double Ended -Queue, Circular Queue,. Priority Queue,
Representation of Quenes as Linked List and Array, Applications of Queue, Algorithm on Insertion and
Deletion in Simplé Queue and Circular Queue. Priority Quetes. T R -

UnitIv
. Tree: Definitions and Concepts, Representation of Binary Tree, Binary Tree Traversal (_Inorde_r, postoi‘dér,
preorder), Binary Search Trees — Definition, Operations viz., searching, insertions and deletion; Searching

- and Sorting Techniques, Sorting Techniques: Bubble sort, Merge sort, Selection sort, Quick sort, Inse'r*:i'ogl
Sort. Searching Techniques: Sequential Searching, Binary Searching. o :



:'(\\

- A student will be able to;

e Understand and analyze the baslc concepts of compIex1ty ofan aIgorlthm ‘ : o

® Describe how arrays, linked lists, stacks, queues; trees, and graphs are Iepresented in memory,_ ‘
used by the algorithms and their common applications. :

* Design & Analyze the searching and sortmg algorithms. _

¢ Implement the Graphs and also perform various operations on this data structure

®  Understand & Implement the various. concepts of stacks and queues o

Suggested Readings: _ _ _ _
1. - Lipschutz, “Data Structures” Schaum s Outline Series, Tata McGraw-hﬂi Education (Indla) Pvt. o
- Ltd, :

2. Tharc_ga “Data Structure Usmg c” Oxford H1ghcr Educatlon S

3. Aaron M. Tenenbaum, Yedidyah Langsam and Moshe J. Augenstem “Data Structures Usmg C T
and C++”, PHI Learning Private Limited, Delhi India- o

4.

Horowitz and Sahani, “Fundamcntals of Data Structures” Galgotla Pubhcauons Pvt Ltd Delhl
india.’ . ..

- :..'l.-' S



*

23BCAI- N-402 Linux and Shell.  _ | 3L:0T:0P = ;3Cre'dit$ -

Programming

AT Maximum :Marks:fi'o -
~ . External Examination: 50 -
..~ Internal Assessment: 20
: i Max. Time: 3Hrs
Course Objectives Lo .

e The Purpose of the course is to _intrddﬁce the Umx/Lmux operating system and shell programminé I;.va's'i_cs =
and knowledge of Unix/Linux tools for file handling, ' - S

. Note: There shall be nine questions in all. Question no. 1 shall be compulsory, consisting of -
eight short answer type questions covering the entire spllabus. Two questions will be asked .
Jrom each unit. Students will have to attempt one question from each unit. Each question shall .-~
carry equal marks, I LS e '

| Unit I
_Introduction to Linux: Linux distributions, Overview of Linux operating “system, Linux

architecture, Features of Linux, Accessing Linux. system, Starting and. shuttiﬁg'dpwrn, system, .

Logging in and Logging out, Comparison of Linux with other operating systems.. Tl
CUnitm - PR

Commands in Linux: General-Purpose commands, File oriented commands, directory oriented
commands, Communication-oriented commands, process oriented commands, etc. Regular
expressions & Filters in Linux: Simple filters viz. more, w, diff, sort, uniq, grep; Introducing
regular expressions. . S - C T

Unit IIT

_ Linux file system: Linux files, inodes and ,_st'r'ucture and file system, file system components, . -

- standard file system, file system types. Processes in Linux: Starting and Stopping Processes,
Initialization Processes, Mechanism of process creation, Job control in linux using at, batch, cron
& time, _ : . e e T e

UnitIv _ -

Shell Pi‘ogralmning-: vi editor, shell variables, /O in shell; 'contfol_‘s'tr_ucm‘rés_,-'I'(_)ops, subprqgram'_s‘,. '

creating & executing shell scripts in lnux. P

Course Outcomes

A student will be able to:

¢  Understand the Unix/Linux operating system, installation procedures, basic utilities -command and
basics of shell programming, L o _ - ' :

e Organize & handle the files or records through various Unix/Linux tools by using' regular
eXpression. . _ o : : = CoL

¢ Analyze C/C++ environment, Makefile, libraries, linking, debugging methodologies and apply the

~ advantages of Python programming. = - e " R

& Assess the nrocesees and manase the networks secirelv in Limmx. CO3: Analvze nrocess maninulation 3

.."



Suggested Readings:

1. John Goerzen: Linux Programfning Bible, IDG Books, New Delhi; 2000 Neil. -«
2. Matthew, Richard Stones: Beginning Linux Programming, Wrbx—Sl}_rOff,_ZOW _



. [23BCAIN403[BackEndEnginosrng [aLoroP ——  [icwam ]

. Maxlmum Mark$:70 -
External Examination: 50°

In_temaIKAsses‘s_mcnt: 200

Co L -+ Max, Time:3 Hrs - .
Course Objectives ) A

- @ The Purpose of the course is to mﬁ'dduéé the cdncept:s of Bﬁék.e__r'ld.-.Engi'ueering. _

Note: There shall be nine questt_'ons'in all. Question no, 1 .sha_ﬂ be compulsory, co:zSistirxg 'of_ ) .

~ eight short answer {ype questions covering the entire syllabus. Two questions will be asked
Srom each unit. Students will have to attempt one question from each unit. Each question shall.

carry equal marks. .

) Unltl _ : A
Client Server Architecture: Introduction to client Server Afch‘itecﬁne’, Understanding Server: _a_r_xd how

request is handled, Understanding Nodejs, advantages ahd'disadvantages; Folder structure and basic Node - o

server and understanding modules o o s . R R T
Creating basic node server, handling request, creating endpoints, Modules, import modules Handling static ™ -

pages with file stream, Handling exception, callback and other methods of fendp_o'in_is, o
Unith
Express and Routing: Introduction to Express- :Requ_eét lifecycle in ._EXPI'ICSS_,__hd\%f Tequest travels in
-express, blocking vs non:blocking code, Handling static file. SRR LT =
Routing and different type like Static, Dynamic. '
. T ..:-:l..!l'li'tl.l_lx o

-Middlewares and Client Server Managémeﬁt;'_ _Ihtro t:(.)_'MiddIewafc;s.;"Middl'ewérg'lifécyblez, ser._{:fe_- stagié ‘
files, Body parser, Introduction to Multer Disk storage and File Filter handling in Multer .

- Client state management Introduction, Client state management using session module, Different _Wayé-_of, L
managing session, Node style async eror handling. . - . - . T RN P
Authentication: Authentication, ~Authorization,, Handling Exceptions during - authorization . And
authentication = SRET e w e L e
SSR - How to use EJS to template your Node.js application, Create the EJS Partials, Pass Data to Views | . ..
and Partials : ST e T T AR
| Counitiv RPN
Databﬁse: Introduction to databa.se,s, S,QL; and 'No,'SQLﬁDafabaées,..MongoDB Shell. and MongoDB -

Compass Installation, MongoDB Shell and commands, Applying .CR_UD ;Op'el‘?lﬁOI_lS-:on database and e
creating Pages using EJS ' o ST Tl S T

Course Outcomes
. s

A student will be able to:

Understand Backend technolo'gies with Nodgjs 'and: MongoDB‘. o ‘ _
Understand and Create Nodejs server, handling request, creating éndp:oints_,.. o
-Understand and applying Sessiont Management and Routing, Lo

R e LY PUSRES o\ » JONE U KNI o ' B s oS TURURIPE SIS NI, L



data analysis tasks _
SuggestedReadmgs : S e | ‘_:,”.

1. Eloquent JavaScnpt by Margn Haverbeke No Starch Press 3rd edltlon (2018)
2, Mastering Node.js by Sandro Pasquali, Packt Pubhshmg Ltd Second Edition -
3. MongoDB Basics by Peter Membrey, Dawd Hows and Eelco PIugge Apress Ist Edmon



L23BCA|.N.404 | Cloud Computing - NS_L:O'E':OP" 3 : ._ _3Cre:dits:,_" : -

; _ _ = .77 - Maximum Marks: 70 B

. C sl i w7 External Examination: 50

‘ PR - S0 Internal Assessment: 20
: Lol L ‘Max. Time: 3 Hrs.
Course Objectives S IR

e The Purpose of the course is to ﬁndf_:rStand the evolution of computer networks using.the'léyércd- '
network architecture S g RIS SR SR N

Note: There shall be nine questions.in all, Question no. 1 shall be c'o'mpulsmj;,"édnsi.&éi;_ig _"f o

eight short answer type questions covering the entire syllabus. Two questions will be asked

- Jrom each unit, Students will have to attempt one question from each unit. Ench question shall
« carry equal marks. EE e

U Unitl

Cloud Computing — Definition of Cloud — Evolution of Cloud Computing — Underlying Principles .

~of Parallel and Distributed, History. of Cloud Computing - Cloud Architecture - Types of Clouds -
Business medels around Clouds ~ Major Players in Cloud Computing Issues in Clouds -~ .+
Eucalyptus - Nimbus - Open-Nebula, CloudSim. : SRR : :

 Unitn -

ervice Platform as a Service —Infrastructure as a Servicel- - -
+ Database as a Service - Monitoring as a Service —Communication as services. Service providers- .
Google, Amazon, Microsoft Azure, IBM, Sales force, S3 Storage. S
Case Study: Creating EC2 Instances of Windows and Linux in AWS,Creating-and Accessing -
'Relational Database Services in AWS. ' _ R Sl

Types of Cloud services: Software as a'S

~ Unifu

Email Communication over -the Cloud - CRM. Management — Project Management-Event
Management - Task Management — Calendar - Schedules - Word Processing ~ Presentation —-
- Spreadsheet - Databases — Desktop - Social Networks and Groupware. . - .
‘Case Study: CRM Management:Setting up & Salesforce Account and customizing dashboards &
reports in CRM Tools o Ny B A C -
Need for Virtualization — Pros and cons of Virtualization - Virtualization and Cloud -Types.of =~
Virtualizations —~System VM, Process ‘VM, Virtual ‘Machine monitor — Virtual machine = = . -
properties - Interpretation and binary translation, HLL VM - supervisors — Xen, KVM, VMware} .
Virtual Box, Hyper-V. A S ROt :
Case Study: Installing and configuring Hyper-V/ KVM for installation of a Guest Operating = -+ - =
System. . Sl D :
“Security in Clouds: Cloud security challenges — Software as a Service Security, Common RR
-Standards: The Open Cloud Consortium — The Distributed Management Task Force — Standards for
Application Developers Standards for Messaging —Standards for Security, End useraccessto .
cloud computing, Mobile Internet devices and the cloud. P cet e



Course Outcomes

A student will be able to:
e Illustrate the evolution and issues in Cloud Computing.
" Demonstrate the different services of Cloud. .
e Analyze different services of ¢loud i in industry prospectlvc
" ® Show the concept of virtualization i in Cloud computmg _ :
o Jilustrate the core issues of cloud computing such as resource management and secunty

Suggested Rendings:

. Haley Beard, “Best Practices for Managmg and Measurmg Processes for On- demand Computmg,
Applications and Data Centers in the Cloud with SLAs”, Emereo Pty Limited, July 2008 '

2. G.J. Popek, R.P. Goldberg, “Formal requ:rements for virtualizable third generation
Architectures, Communications of the ACM”, No.7 Vol.17, July 1974 1 U

3.. David E.Y. Sama, “Implementing and Developing Cloud Application™, CRC press 2011 2. Lee
Badger, Tim Grance, Robert Patt-Corner, J eff Voas, NIST Draft cloud computlng syn0p51s and e
recommendation, May 2011 ' : : :



Data Structure Lab (Based 'OL:OT:ZP' . o ‘\ .1;'Cre'dits. o '

~ on 23BCAI-N-401

...'_.l:: .

—

8.

9.

. Write a program to find' the 2nd maanum element in.an array.. .
‘Given a list of integers, write a program to find out the number that . has the. )

S Makimu.m}Marks:.?’O '
. External Examination: 20
' Internal Assessment 10 :

highest frequency If there are. more than one such numbers output the smal!er'. '
one. L

~ Given two arrays of the sarne srze wnte a program to ﬂnd out :f gwen arrays are

equaj.or not. . :
Note: Two arrays are said to be equal if both of them contam the same set of_‘-

- elements, although arrangements (or permutation) of elements. may be different.-

Given a string, write a program to test the characters for their uniqueness. If all
the characters occur at most 1 time in the string, then prlnt “YES” othervvlse if
some character occurs at least twice i in the string print “NO" L :
Write a program to count the numbers of words in a stnng

A word is defined as text separated by space(' ") or multiple spaces

Write a program to find the smallest and the largest. element of a glven linked list

and move the smallest node to the front and move the targest node to the end of o
“the list. :

Write a program to check whether |t contarns a Ioop or not lf there |s a. Ioop o
return the number of nodes in the loop, otherwise return 0. x -
Write a program to rotate a given-doubly linked list counterclockw:se by k nodes
Write a program to insert in a sorted circular linked fist.

10. Write a program to convert the lanX to postfix expressaon
11. Write a program to implement a queue us:ng a linked list. o
12. Given a binary tree, write a program to print ali paths from root node to leaf nodes N

13. Write a program to print a binary tree with level order traversal

with their respective lengths and total number of paths in it. _:__]_ |

14 Write a program to find the kth smallest element i in the brnary search tree _
15. Given a sorted array of n elements, and. an integer k. Write & program_to- find -

whether there exists any two elements in the array that sums-up fo the glven
va!ue k. If suoh a pair is found then pnnt “Found”, else pr:nt “Not Found”




- Linux and Shell Programming Lab (Based : oL:.oT:2P ; _"I_Credits. A
on 23BCAI- N-402) R S S

" Experiment EXperiment
1 Installation of Red Hat Linux using VMware Worksta'ti.on'or_'o'r__acle Virtual B_dx-- !
2 Demonstrate general purpose comrnan_ds in Linux-_oal_,_ _who,'-date,' ‘ech:o'_.'_b_c, tty. -
3 Demonstrate Dlrectory and Frle Management in Lrnux- mkdtr;'rmdir, cd, pwd, is; |
‘ catrmmvcp L '
4" _ _Demonstrate to handle Flle and Dlrectory permrssnons through Is —I Is —ld
chmod. -~ ' : :
-5 Show use of vi-editor and its v'arious'_ options. P
6 Demonstrate the worklng of all process handl:ng commands ps fg, b'g,_' nice, .y
' - renice, top etc. 4 .. B : N e,
7 Copy Ietclpasswd file from your Ltnux system and demonstrate ftlters in Llnux
more, less, diff, sort Grep and sed E _ .
8 Usang crontab schedule below tasks in your Llnux Server
Run a command at 15 00 on every day from Monday thrcugh Fnday
Run a scnpt every ctay, every hour on the hour from 8 AM through 4 PM '
Run the a script at 9: 15pm on the 1st and 1 5th of every month
Set custom HOME PATH, SHELL and MAtLTO vanables and runa:
command every mmute '
. N : . . '
9 - Use at command to schedule:

To schedule a job for the. comlng Monday at a ttme twenty mrnutes Iater :
than the current time. . -

o schedule a jOb to run at 1 45 on August 12 2024
schedute a JOb to run at 3 PM four. days from the current tlme B

sthedule a iob to shut down the svstemat_ 4:30 PM _todav




10

WAP-that accepts user name and repor'ts'if a user is logged in ornot. If logged:
in, d|sprayagreet1ngforhlm : R R TR

11

Create a shell script th_a.t' checks if a file exists.in the current directory or not. . -

12

. WAP that takes a fllenarne as mput and checks if it is executable, if_ not'make it
© executable R L : e

13

Create a Menu driven shell scnpt which manages users and drsplay foiiowmg SR
‘menu -

create a new user P '

set passwords for new user or update passwords for emstmg users

Lock the user password

locate the-home dlrectory for the user and- create |ts backup flle wath
timestamp - :
5. View all the authentlc users and thelr id

PN

14

Write a shell script that cajculates the su'm_ of integers from 1 to N'using a ioop,

.15

Create a script that searches for a specn‘” ic word in.a file and counts |ts
occurrences. _ R S :




C“ L

Back End Engineering LAB (Based on 23BCALN- | OLOT:2P [ Credits

403) : _ o - S I R

1. Nodejs lnstallatlon and Intro to IVIoduies [uee.r. deflned and. bullt ln] i

2. Creating a basxc HTI’P Server and returnmg dlfferent types of content rn Node 155
3‘.. Handlmg F:Iestream | L - |
4, Creatmga Node server W|th Express . S '
5. _Handllng Static Pages w1th Frlestream - R
6. Handllng Exceptlon |

‘ 7. Example to implement callback and other methods of endpomts i
é; Express: creating server usmg Express _ __:"3“' o ¥ e
9. Statlc Routlng usmg express-_' ‘ |
10. Dynamlc Routmg using express :

1L static and body parser m[ddleware o

‘ 12 Client state mana_gement usmg 'ses_sron nao.d_dle.:.. i
13, Handltné Exceptions du.r'rn'g auth. :and_ a:uthe_ntication.

14 Multer: uploading single fiie_‘ﬁ.' - . SR
1'5. Multer: uploading multiple _file_.;. e "
16. EJS Server. s}de. rendering

17. Create the EJS Partials and Pass Data to Views and Partla[s

18, IVIongoDB command- line Interface creatmg database coflectron di'ffe:rent;-_"_;.'_
_operatnons on Database : . Lo

| 19. Connecting_mongodb with nodejs aoplit‘:a.ti_bn:using srgn 'L_jé;bavge.s ) -
20 Applying CRUD ope_rations'on.databa_se. . o '
21. Login Management using Mong_ooge w1th ATLAS -
2.2. CRUD Operations using Mong.oose:wit.n Qali_dation' i

23, Authentication usinng_oN_ug_,ing”wéb;TokenS-.-  I



23BCAIN- Statistical ~ |200T0P | ZCredis

AEC401 ' | Techniques

) )

© . Maximum Marks:50

_ External Examination: 35

Internal Assessment: 15

. Max. Time::3 Hrs

Course Objectives AR s
o The Objective of the course is to mak

_ ¢ the Students learn the application of Statistical Tools -

and Techniques for Decisions Making, - ) - S : '

Note: There shall be nine questions in all, Question no. 1 shall be-clompalsb\'ry, consisting of

eight short answer type questions-covering the entive syllabus. Two questions will be asked

- from each unit. Students will have fo attempt one question from each unit. Each question shall

- carvy equal marks. B : Lo o : R - PSS
Unitl -

Testing of Hypothesis: Introduction, Null Hypothesis, Level of Significance, Small sampling
Theory, Chi Square distribution, Chi square Test - - cT e R

Unit I

, _Time series of Business Forecastihg; Introdué_tion,. Variation of time sﬁ_erie.s, Methods of
measurements of linear trends, Non linear measurements of trends . S
| Unitlnt
Statistical Quality Control: Introduction, ControI'ChaI.'t, Type of control chart
| Unitlv -
Correlation analysis: Introduction, Types, Coefficient of CeréIation - R _
Regression Analysis: Introduction, Equation of. line of regression, Properties of regression:
coefficient, Multiple Regression : SR S ' SRR T

Course Outcomnes

A student will be able to:

- Suggested Readings: '

- 1. Computer based numerical mefhbds and statistical techniques: P.K.De ‘ :
2. Statistical Analysis : Dr.Rahul Sawlikar and Dr.R.P.Ingol_e;__Payal Prakashan,Nagpur ISBN-




3. Stat;stlcs R.S.N.Pillai and V. Bagavathl S, Chand and Company, New Delhl

4, Standard Problems and Formulae of Statistics : Dr. Rahul Sawllkar Dr. S B: Klshor Das Ganu-:
- Prakashan,Nagpur ISBN- 978-93-81660-24-9
5. Fundamental of Statistics : S. C. Gupta Hlmalaya Publlshmg House S

6. Prob!ems in StattStICS YR Mahajan Pimplapure Publlshers Nagpur :
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70,

30

100
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CL/BL
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‘100 -
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"23BCAI-N-501 | Programming |300T0P _;j;{iC'redit'S-_'__;_;':;ﬁ@ei i

1nPyth011 S IR

Maxu:num Marks 70 e

. .'Externai Examination: 50.
 Internal Assessment; 20 .
_____ -.“;}_'MaX-;Timﬁ:fBHrs: |

Course Objectives

To. understand why Python is a useful scrlptmg Ianguage for developers
- To learn how to design.and program Python applications. .~ -

To learn how to use lists; tuples -and dictionaries in Python programs :
" To leam how to.use exception’ handllng |n F’ython appllcatlons for error handhng

o o 0 0

Note: There shall be nine questtons in all. Questton no. . 1 shall be congpulsary, consxstmg of '
eight short answer type questions covering the entire syllabus. T wo questions will.be asked
Sfrom. each unit. Students will have to attempt one questwn Jrom eaclz unit, Eack questmn shall '-
carry equal marks. o IR LT . :

Unltl }5‘,--_-:__

lntroductlon to Python: Python variables, Python bas1c Operators Understandmg python blocks.
Python Data Types, Declaring and using Numeric data types:‘int, float etc. Python Program Flow
Control Conditional blocks: if, else and else if, Simple for loops in python, For loop, using ranges,
string, list and dictionaries. Use of whlle loops in python, Loop. mampulatlon usmg pass contlnue

. break and else. Programmmg usmg Python condmonal and Ioop blocks R

Unlt It

Python Complex data types Using strmg data type and strmg operatlons Deﬁnmg list and list shcmg, L

Use of Tuple data type. String, List. and chtlonary, Mampulatlons Building blocks of python™
programs, siring manipulation methods, List manipulation. chtlonary manipulation, Programming
~ using string, list and dictionary m-bullt functlons Python Functxons Orgamzmg python codes usmg' -
. functions. : SR '
~ Unit III

Python File Operations: Readmg files, Writing files in python Understandmg read ﬁ.lnctlons, read() . ._
1eadlule() readlines(). Understandmg write functlons wnte() and wntehnes() Mampulatmg file

pointer using seek Proorammmg, using file operations
Unlt v

. Python packages: Snnpie programs usmg the bullt-m funcuons of packages 1natplot11b numpy,' N
pandas etc. GUI Programming: Tkinter introduction, Tkinter and PythonProglamrmng, Tk Wldgets L
Tkinter examples. Pyﬂlon programmmg w1th IDE . S



- Course Qutcomes

A student will be able to:

‘ Suggested Readmgs
1.

Study fundamental concepts of Python e ' -
Understand the concept of packages and file handhng in Python prograrmmng N
Understand and apply COI‘lCEptS related to Graphlcal User Interface (GUI) programmmg in.
Python _ : L : . :

Wesley J. Chun “Core Python Apphcatrons Programmmg” 3rd Edrtron Pearson Educatlon S
2016 : g
2. Lambert, Fundamentals of Python Frrst Programs wrth M1ndTap, 2nd lst edltron

Cengage Learning publication

3. Charles Dierbach, “Introduction to Computer Smence usmg Python” erey, 2015 -
- 4. Jeeva Jose &P.SojanLal, “Introductron to Computmg and Problem Solvmg with

PYTHON”, Khanna Pubhshers, New Delhr o
2016 . R _ . o
5. Downey, A. et al, “How to thmk llke a Computer Screntrst Learmng wrth Python” John B
they, 2015 ' Jie
6. Mark Lutz, “Learning Python” Sth edmon Orelly Pubhcatlon 2013 ISBN 978- :
1449355739 : : SR

* 7. John Zelle, “Python Programmmg An Introductron to Computer Sorence” Second edrtron ':

Course Technology Cengage . - T P NPT

Learning Publications, 2013, ISBN978 1590282410 R A



[23BCAI-N-502 | Computer Network - 37|.4L:0T;:0P_ T |4 Credits |—| :

. Maximum Marks:100 -
External Examination: 70
Internal Assessment: 30
, ' Max. Time: 3 Hrs
- Course Objectives R P

The Purpose of the course is to _ﬁnders.tand the b%folution.of ccf)niputér-iiétwqus'_ using the _la};ere_d G

network architeqture

Note: There shall be nine questions in all. Question no. 1 shall be compulsory, consisting of -

. eight short answer type questions covering the entire syllabus. Two questions will be asked
~ from each unit. Students will have to attempt one question from each unit. Each question shall.

- carry equal marks. : SR O I LRt P

‘Unitl

Introduction to Computer Networks :”'D_ata3 Communication SYsteln_aild its 601npoﬂents; B
Types of computer networks, Wireless and Wired networks, Network topologies, protocols,

interfaces and services, ISO- OSI referencé.model,_TCP/IP architecture. - = R

Physical Layer: Concept of Analog & Digital Signal, Bandwidth, Transmission Multiplexing

. Prequency Division, Time Division, Wavelength Division, FDMA, TDMA, -CDMA,
- Transmission Media: Twisted pair, Coaxial cable, Fiber optics, Witeless transmission (radio,
* microwave, infrared), Switching: Circuit Switching, Message Switching ,Packet Switching. . .

Unitll

Data link layer: Error Control, Types of errors, framing(character and bit stuffing), error =
detection & correction methods; Flow control; Protocols: Stop & wait ARQ, sliding window
protocols, HDLC; ' PRI R LT
Medium access sub layer: Point to point protocol, FDDI, token bus, token ring; Reservation,
polling, Multiple access protocols: Pure ALOHA, Slotted ALOHA, CSMA, CSMA/CD,, - - '.
Traditional Ethernet, fast Ethernet, Network devices-repeaters, hubs, switches, Bridges,
Router, Gateway ' S PR TS IR O o

_ : R ok
CUnitt

Network layer: Addressing : Internet address, sub-nettihg;.,Routing tééh}li'que's',"static','\_rs.
dynamic routing , routing table, DHCP, _ Co ' :

. Routing algorithms: shortest path algorithm, ﬂo'o'ding,' distance vector 'routiﬂg, link state
routing; Protocols: ARP, RARP, IP,_I_PV6_;_ . N S _
| : Unitlv | o |
Transport & Application Layer: Proéés__s to process del_ivéry;'UDP;' -TCP;'_Conge:sti_on.
control algorithm: bucket algorithm$, Quality of service: techniques to improve QoS.: .
Application layer: DNS; SMTP, SNMP, FTP, HTTP & WWW; Firewalls, Bluetooth, Email, -
S/MIME IMAP | S SR TS | R
Network Security: Cryptography, user authentication, security protocols in-internet, public-

“kev encryption algorithm. digital signatures. o
‘ : : e



Course Qutcomes _ _ .
A student will be able to:._ C . )

® Describe the ISQ-OSI reference model- and TCP/AP architecture, -and
demonstrate an understanding of the Pphysical layer, including analog and.

- digital signals, bandwidth, - transmission impairments, multiplexing -
techniques, and different transmission media, -~~~ = . . A

* Analyze the data link-layer ‘and medium ‘access’ sub layer protocols and
techniques for error control, flow control; framing, and multiple access, as
well as knowledge of various network devices.. : o

e Comprehend  and implement network: layer concepts including addreSsin_g,-
-~ routing techniques, routing algorithms, protocols, and standards .~~~
® Understand the functions of the Transport layer, including process-to-process - -
. delivery, UDP, TCP, and congestion control algorithms R
® Analyze and evaluate various security protocols used in. the \internet o ensure data
confidentiality, integrity, and.avai]a.bility._ : - : e
. ) ‘.
Suggested Readings: -
1. Larry L.Peterson, Peter S. Davie, “Computer Net_works_”, Elsevier, Fifth Edition; |
2012 o R e  '-$/ - ::..1,.
2. William Stallings, “Data and Computer Commuriication”, Eighth Edition,Pearson
Education, 2007 _ o : ‘ _
3. Behrouz A, Forouzan, “Data.communi_catidn and Networking”, Tata McGraw Hill, -
- Fourth Edition, 2011. . S AR LTS O AR
- 4. Computer Networks, 4th Edition, Pearson Education by Andrew S. Tanenbau '



. 23BCAI-N-503 °| Artificial Intelligence | 4L:0T:0P _ 4 Credits  ~ .

| Maximum Marks100 -

L External Examination: 70
~Internal Assessment: 30

_ o - Max. Time: 3 Hrs
Course Objectives BT

® . The Purpose of the course is to introduce the prjr_iciples and patadigms of programming languages
for design and implement the software intensive systems. PR B S

Note: There shall be nine questions in all, Question no. 1 shall be compulsory, consisting '_af -

- eight short answer type questions covering the entire syllabus. Two questions will be asked

Sfrom each unit. Students will haye to attei_:':pt one question from each unit. Eq_cit_ question shall :
carry equal marks. o R T . .

Introduction to artificial intelligencé, His'_torical de_V‘elt)pmént and fot_indation :'_areas'_kp'f arti'ﬁc'i'al -
intelligence, - S - o R |

~Tasks and application afeas of artificial intelligence. -

Introduction, types and structure of intelligent agents, Computef ,Vision;_ '_N_a'tural' 'Iangudge prdceésing._

v S Uit

. Introduction, Problem solving by scarching, Searching for sOlutioﬁs;;'Uﬂifonﬁed searching techniques, S

- Informed searching techniques, Local  search . algorithms, Adversarial search methods, Search . -

techniques used in games, AlphaBeta pruning: iPerositiQnal logic, -Prédiéat,e- logic, First b_r'der_logic, —

" Inference in first order logic, Clause form conversion, Resolution.

CUmitIon o

Chaining- concept, forv?ard chaining and backward céhaining,' Utilify theory and -Probabil'isti.é '

- reasoning, Hidden Markov model, Bayesian networks. Introduction, types and application areas,

Statistical leaming methods- Regression Decision trees, Naive Bayes models, Learning with hidden . -

~ data- concept and EM algoﬁhn,'_-Reinfqr¢§m¢nt learning.

o nitv

Introductjon and desigh.princip_les_, Statistical pattern recognition, - =~ -

Parameter estimation methods - Principle component analysis and Linear discrimination analysis, - C
Classification techniques - Neatest neighbour rule and Bayes classifier, K-means clustering, Support

vector machine,




o

- Course Outcomes B L B it

A student will be able to:

Write the meaning of 1nte111gence and study vanous mtelh gent agents

“Apply Al searching algorithms in different problem domams
- Analyze various models for knowledge representations, . ' R LRI
Demonstrate the basic concepts of machine learnmg to analyze and 1mp1ement W1dely SN

used learning methods and algotithms. -
Outline the k.uowledge of pattern recogmnon

Suggested Readmﬂs

. Khemani D., “A First Course in. Art1ﬁ01a1 Intelhgence” McGraW Hlll

Wmston P. H , “Artificial Intelhgence” Pearson Education.

. Thornton C. and Boulay B.,” Artificial Intelligence- Strategies Apphcatlons and.

Models through Search”, New Age International Publishers. - L
Russell S. and Norvig P., “Artificial Intelhgence = A Modern Approac ” Pearson S
Education. : __ :

Rich E. and Knight K., “Art1ﬁ01a1 Intelhgence” McGraw H111 Pubhcatlons SO R
Charnik E. and McDermott D “Introductlon to Art1ﬁ01al Intelhgence” Peaxson -

- Education.



23BCAI.N.504 | Web Security . 3LOT:OP- i 3Cred1ts

R '*Maxmmnarksvo
L External Examinationt 50
Internal Assessment 20-

. Course Objectives

¢ Qain a comprehensrve understandmg of web secunty prmcrples mcludmg the 1mportance of :

confidentiality, integrity, and availability.

- ® " Explore secure authentication mechanisms and session- management best practtces to nntlgate '. o

common vulnerabilities like session hijacking and fixation,

' .. Learn about common web vulnerabilities such as. Cross-Slte Scnptmg (CSS) Cross-Slte Request E

Forgery (CSRF); and SQL Injection, * -~ "7~ 17w 0 e

e Leamn about security testing. methodologles tools and techniques for vulnerabﬂlty assessment and .

penetratlon testing, : .
- B T - : - :.‘.5.:

‘Max, Time; 3Hrs- " -

Note T here shall be nine questmus in all. Questwn no. 1 shall be compulso.' Vs conszstmg o_f -
eight short answer type questions covering the entire syllabus. Two questions will be asked -

from-each unit. Students will have to. attempt one questwu from each umt Each _questmn slmll g
- carry equal nmrks : . _ L , e

“ Unit |

Introductlon to Web Secunty, Importance of web secunty, Bas1c securlty concepts -

- confidentiality, integrity, avarlablhty Overvrew of web apphcatlon archltecture Common.i'i "

security terminology

Types of attackers and their motlves Common attack vectors Case studles of recent Web L

security breaches

Authentication .and Session Management Secure authentlcatron mechamsms Password -
policies and storage techniques; multi-factor authentication, - Session management best_ ;

o practxces, Common vulnerabilities (e g session. hljackmg, ﬁxa‘non)

Umt II

Cross Site Scrlptmg (XSS) Types of XSS: reﬂeoted stored DOM-based Detectlon and' _

exploitation techniques, Preventive measures: input validation, output encoding .

Cross-Site Request Forgery- (CSRF)-Undelstandmg CSRF attacks Defense mechamsms :

anti-CSRF tokens, Same Site cookles

SQL Injection-Basics .of SQL injection, Types of SQL nyectron ln-band rnferennal out—of- :__

: band Detection techmques and toois, Mltrgatxon strategles

--'Unit'lll .
Secure Codmg Practices- Pr1nc1ples of secure codrng, Common codlng ﬂaws and how to

avoid them using secure libraries and frameworks Code reviews and static analysis tools

Qecnritv Tastine and Vnlnerahility Aqqeqqment T\mpq af qer‘nntv teqtma hiar‘k-hmr whtte- :
. . i



)

Tools for security testing (e.g., Burp. Suite, OWASP ZAP)', 'Cdnd'uc’_cing penetration té_sts,'_ o
Reporting and remediating vulnerabilities, e B Lo

~ Unitiv

HTTPS and Secure Communidaﬁdh-_ Importance of H_TTPIS_.;._.HOW SSL/TLS wdrks-,_" .
- Certificate authorities and chain of trust, Implementing HTTPS in web applications,:.Common
pitfalls and best practices, Content. Security Policy (CSP) and Security” Headers, Web

Application Firewalls (WAF) and Security Tools, Machine learning and Al in web security.
Course Out_cqmes . - O Lo

A student will be able to

e Develop a solid understanding of “-wab -Sgcurity- fuudamehtaié,: including c'c;nﬁdentiality,,j '

 integrity, and availability, and their importance in web application development. .
¢ Understand best practices for password policies, storage techniques, and  multi-factor
authentication, ensuring robust security measures in authentication processes. o
& Develop skills in identifying and remediating vulnerabilities throug_h effective'éoding practices,
- testing methodologies, and security tools. _ O
* Apply secure coding practices and conduct security testing using tools like Burp Suite and
OWASP ZAP to identify and address vulnerabilities in web applications, N

| Suggested Reédings:

1. "Web Application Security, A Beginner's Guide" by Bryan, Sullivan and Vincent Liu. .
. "The Web Application Hacker's Handbook: Finding and Exploiting Security Flaws" by -

- Dafydd Stuttard and Marcus Pinto - . S S

3. "Computer Security: Principles and Practice" by William Stallings and Lawrie Brown.



Python Programming Lab ( Based OL:0T:2P - ' 1 Credits
on 23BCAI- N-501) S _ | B

1 . [

e Maxmlum Marks 30
External Exammatlon 20
Internal_Assessment 10

- lab1: Basics ofpython o B " - S '

. erte a Python program to check |f a given year isa leap year or not _
7 Write a Python program to generate the Flbonaca series up ton terms B

Lab 2 BIasics

Declare a varlable hum complex and asmgn |t a complex number Perform .
complex arithmetic operatlons Ilke addltlon, subtractlon, mult[pilcatmn and
division with num complex ' N -

-~ Write a Python program to |mplement the Tower of Hanon problem usmg
- recursion. :

Lab 3: String

Implement a Python program to generate Pascals trlangle up: to a glven '
number of rows.. : S o

erte a Python functlon count vowels that takes a strmg as input and returns.
the count of vowels {both uppercase and Iowerc‘ase) present in the string.
Write a Python. function reverse_ words that takes a sentence as mput and

' returns the sentence with each word reversed. s
- Write a Python function find_max_min that takes a list of numbers as lnbut

Wn’ce a Python functlon remove dupllcates that takes a list as anut and -
returns a new list with dupllcate elements removed whlle preservmg the
original order. : - '

Lab 4: chtlonarles

Write a Python function merge_dicts that takes two dictionaries as input and
returns a new dlctlonary containing the merged ‘key-value pairs from both :
dictionaries. If there are common. keys, pl‘[Ol’ItIZE the values from ‘the second
dictionary. ' : : B
Write a Python function: ﬂatten dlct that takes a nested dlcttonary as’ mput )

~.and returns a flattened dictionary where each key is a: tuple. representing the -

Lab 5: Strings -

nested structure and the value is the correspond;ng value from the origlnal
dictionary. : S :

and returns a tuple conta:nmg the mammum and mm:mum numbers in the ST



Write a Python program that takes a sentente from the user counts the
frequency of each word, and prints the word frequency pairs sorted by
frequency.in descending order..

+ Write a Python program that takes a list of strlngs as. mput converts each

Lab 6: Files

~ Lab 7:Files

-strmg to uppercase, removes any dupllcates, and pnnts the modlfled Irst

Write a Python program that reads the. fil‘St 50 characters from a text flle

named "data.txt" and prints thém to the console, '

Write a Python program that reads. the. contents of a text. file named
"numbers.txt” contamlng mtegers separated by spaces converts them to a._'

list of integers, and prints the sum of the numbers. R _

Modify the program to read the contents of the file. Ilne by Ilne and print the:

sum of each I|ne

-Write a Python program that takes a list of strmgs as mput and wrltes each: .
~ string to a new line in a text file named "strings. txt", '

* . Modify the program to write the list of strmgs as a smgie hne separated by':_

commas in the "strlngs txt" file.

Lab 8: Matp[otllb

Lab 9: Pandas

Write a Python program using Matp!othb to p[ot a sample line graph show:ng
the trend of temperature over a week. Use lists to represent days and

corresponding temperatures.

Extend the program to s_a\(e-_‘ the- plot as. a ZPNQ_; filve_ "n_a'med:;v o

“temperature_plot.png".

- Write a Python program usmg Pandas to read a CSV flle named "data.csv"
containing information about students (e g, ‘name, age grade) and d[splay‘
the first 5 rows of the DataFrame. -

' Modlfy the program to ca[culate the average age of the students and prlnt |t . :

Lab 10: Tkinter Examples

' Lab 11 Tkinter

‘Write a Pytho'n program usmg Tkmter to create a calculator appllcatlon wnth-'-
buttons for digits, arithmetic operatlons, and a display for the result. . '
Write another Python program using Tkinter to create a simple Iogm form

with entry widgets for username and password and a. button to submlt the .

credentlals

Write a Python program usmg Tklnter to create a sim ple wmdow W|th a Iabel
w:dget displaying the text "Hello, Tkinteri". : :

- Add a button widget labeled "Click Me" to the window. o
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