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Preamble

The B.ScComputer Sciencprogrammeocuses on making the students capable for emerging
technological trendand impart industry oriented training. The main objectives of the course are

U to think analytically, creatively and critically in ddgping robust, extensible and highly
maintainable technological solutions to simple and complex problems.

to work effectively as a part of a team to achieve a common stated goal.

to communicate effectively with a range of audiences both technical artéctorical.

to develop an aptitude to engage in continuing professional development.

to be capable of understanding the nuances of the technologies available and use them
efficiently to excel in the professional career.

cC: C: C C:

The syllabus is aimed to achieve the objectives. The syllabus spanning three years covers the
industry relevant courses. The students will be ready for the jobs available in different fields lik

System Administtion
Website development

Data analytics

Ethical Hacking and Security
Game Development

Cloud Technologies
Networking

Artificial intelligence

Cyber Forensics

Software Testing

[ et et ent-RRN ant-ERN et an-AEN RN et et et

The students will also be trained in commuaiicn skills and green technology.
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Eligibility :
Passed 12standard (HSC) of Maharashtra State Board / CBSE /
ICSE boardr equivalentvith Mathematics as one of the subject.

Duration: 3 years

Mode of Conduct

Laboratory practicals / Offline lectures / Online lectures

Program Specific Outcome

Identify, design, and analyze complex computer systems and implement and interpret the res
from those systems. ... Select and apply current techniques, skills, and tools necessary
conputing practice and integrate Compdbased solutions into the user environment
effectively.
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VPM6s B. N. Bandodkar Coll ege of Sci

F.Y.B.Sc. (C.S )

Structure of Programme
CourseCode Course Title IeI\cI:ct)l.Jroefs Credits
BNBUSCS1T1 | Computer Organization and Design 45 2
BNBUSCS1T2 | Programming with Pyther 45 2
BNBUSCS1T3 | Free and Open Source Software 45 2
BNBUSCS1T4 | Database Systems 45 2
BNBUSCS1T5 | Discrete Mathematics 45 2
BNBUSCS1TS Descrlpt!ve Statistics and Introduction to 45 5
Probability

BNBUSCS1T7 | SoftSkills Development 45 2
BNBUSCS1P1 Practical of BNBUSC$T1+BNBUSCS1P 45 2
BNBUSCS1P2 | Practical of BNBUSCS13+BNBUSCST4 45 2
BNBUSCS1P3 | Practical of BNBUSCS1T5+BNBUSCSST 45 2

Total 450 20

CourseCode Course Title Iel\clz?lljgs Credits

BNBUSCS2T1 | Programming with C 45 2
BNBUSCS2T2 | Programming with Pythanll 45 2
BNBUSCS2T3 | Linux 45 2
BNBUSCS2T4 | Data Structures 45 2
BNBUSCS2T5 | Calculus 45 2
BNBUSCS2T6 | StatisticaMethodsandTestingofHypothesis 45 2
BNBUSCS2T7 | Green Technologies 45 2
BNBUSCS2P1 | Practical of BNBUSCS2T1+BNBUSCS2T 45 2
BNBUSCS2P2 | Practical of BNBUSCSP3+BNBUSCS2H1 45 2
BNBUSCS2P3 | Practical of BNBUSCS29+BNBUSCSZ6 45 2

Total 450 20
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Semester |
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Course Code Course Title Credits
BNBUSCS1T1 Computer Organization and Design 2

No. of
lectures

Learning Outcomes:
1 Tolearnabouthowcomputesystemsvorkandunderlyingprinciples
1 To understanthebasicsf digital electronicsieededor computers
1 Tounderstanthebasicofinstructiorsetarchitecturéorreducedndcomplexnstructiorsets
1 Tounderstanthebasicof processostructureandoperation

Unit I:

Computer Abstractions and Technology: History of computers, Charles
Babbage, Generations of Computers, Basic structureand operationof a
computer functionalunitsandtheir interaction.Representationf numbersand
characters.

Logic circuits and functions: Combinationalcircuits andfunctions:Basiclogic
gatesand functions,truth tables;logic circuits andfunctions.Minimization with
Karnaughmaps.Synthesisof logic functions with ad-or-not gates,NAND
gates, nomates. Fafin and fanrout requirementdristatebuffers.Half adder,
full adder,ripple carry adder. (Flip flops) Gated SR and D latches,edge
triggeredD latch. Shiftregistersand registers. Decodersultiplexers.

Sequentiatircuitsandfunctions:Statediagramandstatetable;finite statemachines

and their synthesis.

15

Unit I1:

Instruction set architectures: Memory organization, addressing and operatic
word size, bigendian and little endian arrangements. Instructions, sequenc
Instruction sets for RISC and ClIS@xamples Altera NIOS Il and Freesc
ColdFire). Operand addressing modes; pointaedexing for arrays.Machine
language,assemblylanguage,assemblerdirectives. Function calls, processor
runtime stack, stack frame. Typesof machine instructionsarithmetic,logic, shift,
etc.InstructionsetsRISCandCISCexamples.

15

Unit I11:

Basic Processor Unit: Evolution of Microprocessor, Main component®of a
processorregistersandregisterfiles, ALU, controlunit, instruction fetch unit
interfaces to instruction and data memoriBstapath.Instructionfetch and
execute; executing arithmetic/logic, memory accessand branch instructions;
hardwirecandmicroprogrammedontrolfor RISCandCISC.

Basic 1/0: Accessing/O devicesdatatransferdetweerprocessoandl/O devices.

Interruptsandexceptionsinterruptrequestandprocessing.

15
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Course Code
BNBUSCS1T2

Course Title Credits
Programming with Python- | 2

No. of
lectures

Learning outcomes
1 Studentshouldbeabletounderstantheconcept®f programmindeforeactuallystartingowrite

programs.

1 Studentshouldbeableto developogicfor ProblemSolving.
Studentshouldoemadeamiliarabouthebasicconstruct®f programminguchasdatapoperations,
conditions)oops,functionsetc.

1 Studentsshouldbeabletoapplytheproblensolvingskillsusingsyntacticallysimpldanguagee.
Python (version: 3.X or higher)

Unit I:

Need of writing programs, How to write a Program, Drawing Flow
Charts, Writing Algorithms and pseudocode, Importance of flow
chart, pseudocode and algorithm

Reasonsfor Python as the | e a r rfimstr ggogramming language.
Introduction to the IDLE interpreter (shell) andits documentation.
Expression evaluation: similarities addferencesomparedo acalculator;
expressiongndoperatorof typesint, float, boolean. Buikin function
type. Operatgorecedence.

Enumeration of simple and compound statements.The expression
statement.The asserstatementwhoseoperandis a booleanexpression
(valuestrueorfalse). The assignmergtatementiynamicbindingof names
to values,(typeis associateavith dataandnotwith names)automaticand
implicit declarationof variable nameswith the assignmenttatement;
assigningthe valueNoneto a name. The del (delete) statement.
Input/outputwith print and input functions. A statementist (semicolon
separatedist of simplestatement®n a singleline) asa singleinterpreter
command. Theimport statementfor alreadydefined functions and
constants. The augmented assignmentstatement. The built-inhelp()

function.

Inr;[elrlactive and script modes of IDLE, running a script, restarting
shell.

The compoundstatementlef to definefunctions;therole of indentationfor
delimiting thebody of a compoundstatementgalling a previouslydefined
function. Compounddata types str, tupland list (enclosedin quotes,
parentheses and bracketsspectively).Indexing individual elements
withinthesetypes.Stringsandtuplesare immutabldistsaremutable Built-
in functionsmin, max,sum. Interactivesolutionof modelproblems(e.g.,
finding the squareroot of a numberor zeroof a function), by repeatedly

executinghebodyofaloop(wherethebodyisastatemenist).

15
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Advantages of functions, function parameters, formal parameters, actual
parametersglobal and local variables.

Therangdunction theiterativefor statemeniTheconditionaktatements,
if-else,if-elif-else Theiterativestatementahile,while-elsefor-else.
Thecontinuestatementio skipoveroneiterationof aloop,thebreak
statementoexittheloop. Nestedompoundtatementdictionaries:
concepofkey-valuepairstechniqueto createypdateanddeletedictionary
items.Problemsolvingusingcompoundypesandstatements.

Unit 11: 15

Anonymous functions. List comprehensions. Gentle introductiobject
oriented programmingusingthe built-in dir() function,enumeratehe
methodsof strings, tuples, lists,dictionaries. Using these methods f
problemsolving withcompoundypes.

Unit 111: 15
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Course Code Course Title Credits No. of
BNBUSCS1T3 Free and Open-source Software 2 lectures

Course Outcome:
T Uponcompletiorof thiscoursestudentshouldhaveagoodworkingknowledgeof OpenSource
ecosystemts use impactandimportance.
1 ThiscourseshallhelpstudentolearnOpenSourcenethodologiessasestudiesvithreallife examples.
1 It will make students to understand difference between copyarghtopyright free
technologies.
f Learner can contribute by working for open source technologies

Introduction

Introduction: Open Source, Free Software, Free Software vs. Ope
Source softwardlublicDomainSoftware FOSSdoesnotmeamocost.
History:BSD, TheFreeSoftware-oundatiorandtheGNU Project.
Methodologies

Open Source History, Initiatives, Principle and methodologies
i Philosophy: Software Freedom, Open Source Development Model
Unit I: LicensesandPatentsWhat IsA License)mportant-FOSS.icensegApache,
BSD, GPLLGPL),copyrightsand copyefts, Patent&€conomicof FOSS:
Zero Marginal Cost, Incomegenerationopportunities, Problems wit
traditional commercial software, Internationalization

Social Impact
Opensourcevs.closedsourceOpensourcegovernmentQpensourceethics.
Socialand Financialimpactsof opensourcetechnology,Sharedsoftware,
SharedsourceOpenSourcan Government.

15

Case Studies
Example Projects: Apache web server, GNU/Linux, Andro

Mozilla (Firefox), Wikipedia, Drupal, wordpress, GCC, GDB
github, Open Office. Study: Understanding the developmer
models, licensings, mode déinding, commercial/norcommercial
use. Open Source Hardware, Open Soudesign, Open source
TeachingOpensourcemedia.

Unit 11 Collaboration, Community an@ommunication

Contributing to Open Source Projects

Introduction to github, interacting with the community on
github, Communicationand etiquette,testing open sourcecode,
reportingssuescontributingcode.
Introductiontowikipedia,contributingto WikipediaOrcontributingto

anyprominenbpensourceorojectofs t u d ehoice.6 s
StartingandMaintainingownOpenSourceProject.

15

Understanding Open Source Ecosystem
Unit I1: OpenSourcéperatingsystemsGNU/Linux,Android,FreeBSD,Open 15

Solaris.Open Source Hardware, Virtualization Technologies,
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ContainerizatiorTechnologies: Docker, Development tools, IDEs,
debuggers, Programmingnguaged,AMP, OpenSourcedatabase
technologies

Course Code Course Title Credits No. of
BNBUSCS1T4 Database Systems 2 lectures

Course Outcomes

7 Students should be abledwaluate business information problem and find the requirements of a proble
terms of data.

{1 Students should be able to design the database schema with the use of appropriate data types for s
data in database.

1 Students should be able to creat@nipulate, query and back up the databases.

7 Student should be able to understand the relational DBMS which are being used in the most of the
organizations.

History of Database, Need of Databases, Problems with File
Systems

Introduction to DBMS i DatabaseDBMS T Definition, Overviewof
DBMS, Advantages of DBMS, Levels of abstraction, Data
independenc&BMS Architecture

Data models - Client/ServerArchitecture,Object BasedLogical Model,
RecordBasedLogicalModel( relational hierarchicalnetwork)

Entity Relationship Model - Entities, attributes, entity sets, relations,
relationshipsets, Additional constraints ( key constraints, participat 15
constraints, weak entities, aggregatigeneralizationConceptuaDesign
usingeR (entitiesVSattributesEntity Vs relationshippinaryVsternary,
constraintdeyoncER)

Relational data modeli Domains,attributes, Tuples and Relations,
Relational Model Notation, Characteristics of Relations, Relatior
Constraints- primary key, referentiaintegrity, unique constraint,Null
constraintCheckconstraint

ER to Table- Entity to Table, Relationship to tables with and without
keyconstraints.

Unit I:

Schema refinement and Normal forms: Functional dependencies, firs
second, thirdandBCNF normal forms based on primary keys, lossl
join decomposition.

Relational Algebra operations (selection, projection, set operati
union, intersectiondifference crossproduct,Joinsi conditional,equijoin
andnaturajoins, division)

Unit II: 15
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DDL Statements - CreatingDatabaseslsing Databasesgatatypes,
CreatingTables(with integrity constraints primary key, default, check
not null), Altering Tables, Renaming Tables, Dropping Tables,
TruncatingTables BackingUp andRestoring databases

DML Statements T Viewingthestructureof atableinsert,updatedelete,
Selectall columns, specific columns, unique records, conditional seleq
clause, between clausknit, aggregatgunctions(count, min, max, avg,
sum) groupbyclausehavingclause

Functions 1 String Functions (concat, instr, left, right, mid, leng
Icase/lower ucase/uppemeplace strcmp,trim, Itrim, rtrim), Math Functions
(abs, ceil, floor, mod, pow, sqrt,round,truncate)Date Functions(adddate,

datediff,day,month yearhour,min,secnow,reverse)

Joining Tables T inner join, outer join (left outer, right outer, fu
outer)

Unit 11: Subqueries T subqueries with IN, EXISTS, subqueries restrictio 15
NestedsubqueriesANY/ALL clausecorrelatedsubqueries

Database Protection: Security Issues, Threatsto DatabasesSecurity
MechanismsRRoleof DBA, DiscretionaryAccesControl

Views (creating, altering dropping, renaming and manipulating vie
DCL Statements (creating/dropping users, privileges introduc
granting/revokingprivileges, viewing privileges)
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Course Code Course Title Credits No. of
BNBUSCS1T5 Discrete Mathematics 2 lectures

Learning Outcomes:
1 Toprovideoverviewoftheoryofdiscretebjectsstartingvithrelationsandpartiallyorderedets.
1 Studyaboutrecurrenceelationsgeneratingunctionandoperation®nthem.
1 Giveanunderstandingf graphsandtreeswhicharewidely usedn software.
1 Providebasicknowledgeaboutmodelsof automataheoryandthecorrespondingormallanguages.

Recurrence Relations

Functions: Definition of function.Domain,co domainandtherangeof afunction.
Directandinverseimageslnjective,surjectiveandbijective functions.Composite
and inverséunctions.

Relations: Definition andexamplesPropertie®f relations, PartialOrderingsets,
LinearOrderingHassd&aigramsMaximumandMinimumelementd.,.attices
Recurrence Relations: Definition of recurrence relations, Formulatin
Unit I: recurrence relationsgolving recurrenceelations Back tracking method,Linear 15
homogeneousecurrencerelationswith constantcoefficients.Solving linear
homogeneousecurrenceelationswith constantoefficientsof degreetwo when
characteristicequatiorhasdistinctrootsandonly oneroot, Particularsolutions
of nonlinear homogeneousecurrenceelation,Solutionof recurrenceelationby
the method ofgeneratiorfunctions,Applications Formulateandsolverecurrence
relationfor Fibonacci numbers, Tower of Hanoi, Intersection of lines i
planeSorting Algorithms.

Counting Principles , Languages and Finite State Machine
a) Permutations and Combinations: Partition and Distribution of objects
Permutationwith distinct andindistinct objects,Binomial numbers,Combination
with identities:Pascaldentity,V a n d e r midentiygPassatriangle,Binomial
theoremCombinatiorwith indistinctobjects.

Unit 11: | b) Counting Principles: Sum and Product Rulesfwo-way counting, Tree| 15
diagram for solvingcounting problems,PigeonholePrinciple (without proof);
Simple examples, Inclusion Exclusion Principle (Sieve formula) (Without
proof).

c) Languages, Grammars and Machines: Languages regularExpression
and Regular languages, Finite state Automata, grammars, Finite
machines, Go6del numbers, Turimgchines.

Graphs and Trees

Graphs : Definition and elementary results, Adjacency matrix, path ma
RepresentingelationsusingdiagraphsWa r s hadgbrithor shortestpath,

Linkedrepresentationf agraph,Operation®ngraphwith algorithms- searchingn

Unit 111 | @ graph; Insertion in a graph, Deleting from a graph, Traversing a-g 15
BreadthFirstsearctandDepthFirstsearch.

Trees: Definition and elementary results. Ordered rooted tree, Bineeg,
Complete and extended binary trees, representing binary treasnmory,
traversingoinarytreesbinarysearctiree Algorithmsfor searching@ndinsertingin
binarysearchreesAlgorithmsfor deletingn abinarysearchree
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Course Code

Course Title Credits

Descriptive Statistics and Introduction to I;':‘:u‘r)gs
BNBUSCS1T6 Probability 2
Learning Outcomes:
1 Enabldearnergoknowdescriptivestatisticaktoncepts
1 Enablestudyof probabilityconceptequiredor Computetearners
1 Enable students to work statistically in every field of study
1 Enable students tgenerate the solutions for the data handling problems
Brief history of Statistics, How Statistics is important for organizations
Data Presentation
Data types : attribute, variable, discrete and continuous variable
Data presentation frequencydistribution, histogramo give, curves,stemand
. leaf display
Unit I: Data Aggregation 15
Measuresof Central tendency:Mean, Median, mode for raw data, discrete,
groupedfrequencydistribution.
Measures dispersion: Variance, standard deviation, coefficient of variation
raw data,discreteandgroupedrequencydistribution,quartiles,quantilesReal
life examples
Moments: raw moments, central moments, relation between raw and ce
moments
Measures of Skewness and Kurtosis: basednmomentsguartilesrelation
between meamedianand modéor symmetricasymmetriérequencycurve.
Unit 11 Correlation and Regression: bivariate data, scatter plot, correlation, 15
nonsense correlation, Kd?le a r soeffictersts of correlatiorand
independence
Linear regression: fitting of linear regressionusing least squareregression
coefficient of determination, properties of regression coefficients (only
statement)
Probability : Randonexperimentsamplespaceeventdypesand
operation®f events
Probability definition : classicalaxiomatic Elementaryf heoremf
probability (without proof)
Unit 11 T 00OP(A)O1, 15
1T P(A° B)=P(A)+P(B)-P(A. B)
T P(C ASD-P(A)
T P(A)OP(B)if AL B
Conditional probability, 6Bayeso6 t
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Course Code Course Title Credits
BNBUSCS1T7 Soft Skills Development 2

No. of
lectures

Learning Outcomes:

== =4 =4 A

Toknowaboutvariousaspectsf softskillsandlearnwaysto developpersonality
Understantheimportancendypeof communicatiom personadndprofessionaénvironment.
Toprovideinsightintomuchneededechnicabndnontechnicafjualitiesn careeplanning.

Learnabout_eadershipteambuilding,decisiormakingandstressnanagement

Unit I:

Introduction to Soft Skills and Hard Skills

Personality Development: Knowi ng Yoursel f, Pos
Window, Communication Skills, Nowerbal CommunicationPhysical

Fitness

Emotional Intelligence: Meaning and Definition, Need for Emotiona
Intelligence, Intelligence Quotient versus Emotional Intelligence @ont

Components of Emotionalintelligence, Competencies of Emotional

Intelligence Skillsto DevelopEmotionallntelligence

Etiquette and Mannerism: Introduction, Professional Etiquette
Technology Etiquette

Communication Today: Significance of Communicato n , GSC
Model of CommunicatiorVitality of theCommunicatiorProcessYirtues
of Listening, Fundamentalsof Good Listening, Nature of Non-Verbal
Communication,Need for Intercultural Communication,Communicating
Digital World

15

Unit I1:

Academic Skills
Employment Communication: Introduction, Resume, Curriculum Vitae
Scannable ResumBgvelopinganimpressiveResumefFormatsof Resume,Job
Applicationor CoverlLetter

Professional Presentation: Nature of Oral Presentation,Planning a
Presentation, PreparitigePresentatiorDeliveringthePresentation

Job Interviews: Introduction, Importance of Resume, Definition
Interview, Backgroundnformation, Typesof Interviews,Preparatorystepsfor
JobInterviews, Interview Skill Tips, Changesn thelnterviewProcessiFAQ
Duringlnterviews

Group Discussion: Introduction, Ambience/Seating Arrangement |
GroupDiscussion|mportanceof GroupDiscussionsDifferencebetweerGroup
DiscussionPaneDiscussiorandDebateTraits, Typesof GroupDiscussions,
topicbasednd CasbasedsroupDiscussion|ndividual Traits

15

Unit I111:

Professional Skills
Creativity at Workplace: Introduction, Current Workplaces, Creativit
Motivation, Nurturing Hobbies at Work, The Six Thinking Hat Method

Ethical Values: Ethics and Society, Theoriesof Ethics, Correlationbetween

15
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Valuesand BehaviorNurturing Ethics,Importanceof Work Ethics,Problemsn
theAbsenceof Work Ethics
Capacity Building: Learn, Unlearn and Relearn: Capacity Building,

Elementsof CapacityBuilding, Zones of Learning, Ideasfor Learning,
Strategie$or Capacity Building

Leadership and Team Building: Leaderand Leadership,LeadershipTraits,
Cultureand Leadershipl.eadershigstylesandTrends,TeamBuilding, Types
of Teams,

Decision Making and Negotiation: Introduction to Decision Making
Steps for Decision Making, Decision Making Techniques, Negotia
Fundamentals, Negotiation Styles, Major Negotiation Concepts

Stress and Time Management: StressSource®f StressWaysto Copewith
Stress

Course Code

Credits

Course Title No. of
BNBUSCS1P1 BNBUSCS1T1+BNBUSCS1T2 2 lectures
PRACTICAL BASED ON BNBUSCS1T1
Practical 1 Studyandverify thetruthtableofvarioudogicgate{NOT,AND, OR, 3
NAND, NOR,EX-OR,andEX-NOR).
Practical 2 | Simplify givenBoolearexpressiomndrealizeit. 3
Practical 3 | Designandverify ahalf/full adder 3
Practical 4 | Designandverify half/full subtractor 3
Practical 5 | Designa4bit magnitudeomparatousingcombinationatircuits. 3
Practical 6 | Designandverify theoperatiorofflip-flopsusinglogic gates. 3
Practical 7 | Verify theoperatiorof acounter. 3
Practical 8 | Verify theoperatiorof a4 bit shiftregister 3
PRACTICAL BASED ON BNBUSCS1T2
Installing and setting up the Python IDLE interpreter. Executing simple
Practical 1 | statementiske expressiostatemeninumeriandBooleartypes)assert, 3
assignmentjeletestatementgheprintfunctionfor output.
Scriptandinteractivemodesgefiningafunctioninthetwomodesgxecutinga
Practical 2 | scriptjinteractivelyexecutingastatemenist(semicolonseparated 3
sequencef simplestatements}heinputfunction.
_ Program$asednlists,conditionakonstructsthefor statemenéndthe range
Practical 3 o , . o . _ 3
function;interactivelyusingthebuilt-infunctionslen,summax,min
Practical 4 | Programselatedo stringmanipulation 3
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: Program$asewnthewhilestatemenimportingandexecutinguilt-in
Practical 5 : . 3
functionsfromthetime, mathandrandommodules
Practical 6 | Programsisingbreakandcontinuestatements. 3
Practical 7 | Programselatedtodictionaries 3
Practical 8 | Programsisinglistcomprehensiorsndanonymousgunctions 3
Course Code Course Title Credits No. of
BNBUSCS1P2 BNBUSCS1T3+BNBUSCS1T4 2 lectures
PRACTICAL BASED ON BNBUSCS1T3
_ IdentifyanyOpenSourcesoftwareandcreateletailedeportabouit.
Practical 1 o
SampleGuidelines.
A ldea
B Whatproblemdoest solves?
C Licensingmodel 3
D Intentbehindmakingit opensource
E Monetizatiormodels
F Popularity
G Impact
: Learnatleasthreedifferentopersourcdicensesndcreateabriefreport
Practical 2
aboutthem.
A History oflicense
B ldea
C Whatproblemgdoest solve? ,
D Detailed licensingnodel
E Whichpopularsoftwarearereleasedindetrthislicense?
F Any populamewsassociatewith thislicense?
G Popularity
H Impact
Practical 3 | Contributingto OpenSource
A IdentifyanyOpenSourceorojectof yourinterest
B Learnmoreaboutheprojectw.r.t.Labl.
C Staricontributingotheprojectithetby 3
| Testing
I Reportingbugs
1] Coding
\Y Helping in documentation
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\ Participating indiscussions
Vi Participatingn pre-releaséestingprograms
VIl Ul development.
VI Oranyotherimportantarea.
Practical 4 | Handsonwith OpenSourceSoftware

A |dentify anyopensourcesoftwareof yourinterest

B Learnit from practicalview-point 3

C Giveabrief presentatiomaboutt totheclass

D Sampleprojects:gcc,gdb,drupal,wordpressapachevebservermysql
database

Practical 5 | Contributing tdVikipedia:

A Introductiortowikipedia:operatingnodeljicensehowto
contribute?

B CreateyouruseraccounbnWikipedia 3

c Identifyanytopicofyourchoiceandcontributehemissing
information

Practical 6 | Github

A Cr(_aateandpubIi_shyourownopen_sourcqoroject:Writeanysimpleprogram
usingyourchoiceof programmindanguage.

5 CreatarepositoryongithubandsaveversionsofyourprojectYou 6 |1 | |
abouthestagingareacommittingyourcode pranchingandmerging,
UsingGitHubto CollaborateGetpracticeusingGitHubor otherremote 3
repositories to share your changes with otherscaltaborateon

C multi-developemprojects.Y o u lédrnhowto makeandreviewapull
requesonGitHub.

o | SRRkl gy lmigposion containingre

Practical 7 | OpenSourceOperatingSystems

A Learnanyopensourceoperatingystenofyourchoice Linux,
Android,FreeBSDOpenSolarisetc. 3

B Learntheinstallation.

C Identifytheuniquefeature®f theOSof yourchoice.

Practical 8 | Virtualization:OpenSourcevirtualizationtechnologies:
A Installandconfigureanyone:VirtualBox,Zen,KVM 3
B Createandusevirtual machines
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Practical based on BNBUSCS1T4

Practical 1 For giversgenario N . ' 3
DrawE-Rdiagramandconverentitiesandrelationshipsotable.
Practical 2 | Writerelationaklgebrajuerieonthetablesreatedn Practicail 3
Practical 3 | Perform Following
A Viewing alldatabases
Creating @atabase
C Viewing all Tablesn aDatabase 3
D CreatinglablegWithandwithoutConstraints)
E Inserting/Updating/Deleting Records ifable
F Viewing alldatabases
Practical 4 | Perform thdollowing:
A Altering aTable 3
B Dropping/Truncating/Renaminigables Backingip/ Restoringa
Database
Practical 5 | Perform théollowing:
A SimpleQueries 3
B SimpleQuerieswvith Aggregatdunctions
C Queriewith Aggregatdunctionggroupbyandhavingclause)
Practical 6 | Queriesnvolving
A DateFunctions 3
B String Functions
C MathFunctions
Practical 7 | JoinQueries
A InnerJoin 3
B OuterJoin
Practical 8 | Subqueries
A With IN clause 3
B With EXISTSclause
Practical 9 Views
A Creatingviews(with andwithoutcheckoption) 3
B Droppingviews
C Selectingromaview
Practical 10 | DCL statementsGrantingandrevokingpermissions 3
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Course Code Course Title Credits No. of
BNBUSCS1P3 BNBUSCS1T5+BNBUSCS1T6 2 lectures
Practical Based on BNBUSCS1T5
Graphs of standard functions such as absolute value function, ir
Practical 1 function,logarithmicandexponentiafunctions,flooring andceiling functions, 3
trigonometridunctionsoversuitablentervals.
Practical 2 Partialorderingsets HassaliagramandLattices. 3
Practical 3 Recurrenceelation. 3
Practical 4 Different countingrinciples. 3
Practical 5 Finite stateAutomataandFinite statemachines. 3
Practical 6 Wa r s hAdgbrithian.s 3
Practical 7 Shortest Patalgorithms. 3
Practical 8 Operations ograph. 3
Practical 9 BreadthandDepthFirstsearchalgorithms. 3
Practical 10 | Concepbfsearchingnsertinganddeletingrombinarysearchrees 3
Practical Based on BNBUSCS1T6
Practical 1 | Frequencylistributionanddatapresentation
Practical 2 | Measure®fcentraltendency
Dataentryusingfunctionsg(),scar(), CreatingzectorsMathematical
Practical 3 | Operations** +/-/*/ |™,exp,log,logl0,etc,creatingrectoroftexttype, 3
usefufunctionsdataframe matrixoperationsseq() split() etc.
Practical 4 | Frequencylistributionusingcut(),table() 3
Practical 5 | Datapresentation 3
Practical 6 | SummanStatistic{measuresfcentrakendencygispersion) 3
Practical 7 | Measure®fskewnesandkurtosis 3
Practical 8 | Correlation andegression 3
Practical 9 | Probability 3
Practical 10 | Conditionalprobability 3
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2. The official Ubuntu Book Mathew
Helmke,Elizabeth K Prentice Hall gh 2014
joseph

Books andReferences:
Sr. No. Title Author/s Publisher Edition | Year
1. | Fundamentals of Database Systenj Ramez ElmasriShamkant| Pearson 6" 2010
B.Navathe Education
2. Database Management Systems | Ramakrishnam, Gehrk{ McGrawZill 3 2007
3. Murachés MySQL Murach 2" 2012
Joel Murach
4.
Begning MySQL Robert Sheldon, Geoff| Wrox Press 2005
Moes
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Books and References:

Sr. No. Title Author/s Publisher Edition | Year

1 Discrete Mathematics and It§  Kenneth H. Rosen McGraw Hill 7 2011
Applications Education

2. Discrete Mathematics Norman L. Biggs Clarendon Press 1989
Data Structures McGraw Hill

3. Schaumbés out Seymour Lipschutz Education

4. Elements of Discrete C.L. Liu Tata McGraw Hill
Mathematics

5. Discrete Mathematics Semyour Lipschutz, McGraw- Hill Inc.
Schaumbés out Marc Lipson

6. Concrete Mathematics Graham, Knuth, Pearson Education 2
(Foundation for Computer Patashnik
Science

7.
Foundations in Discrete K.D. Joshi New Age Publication

Mathematics
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Books and References:
Sr. No. Title Author/s Publisher Edition | Year
1. | AFirst course in Ross, S.M Pearson 6" 2006
probability
2. common statistical testy Kulkarni, M.B., Ghatpande, Satyajeet 1987
S.B. and Gore, S.D. Prakashan
3. Fundamentals of Gupta, S.C. and Kapoor, V. S. Chand and 1987
Mathematical Statistics Sons
4. Applied Statistics Gupta, S.C. and Kapoor, V. S. Chand and 1999
Sonds
5. Planning and Analysis Montgomery, D.C. Wiley 2001
of Experiments

Books and References:

Sr. No. Title Author/s Publisher Edition | Year
1. Soft Skills: an Integrated Approach t| Gajendra S. Wiley India
Maximise Personality Chauhan, Sangeet
Sharma
2. Personality Development and Soft | Barun K. Mitra Oxford Press
Skills
3. Business Communication Shalini Kalia, Wiley India
Shailja Agrawal
4. Soft Skills- Enhancing Employability] M. S. Rao [.LK. International
5. Cornerstone: Developing Soft Skills| Sherfield Pearson India
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Course Code Course Title Credits No. of
BNBUSCS2T1 Programming with C 2 lectures

Learning Outcomes
1 Studentshouldoeabletowrite, compileanddebugprogramsn Clanguage.
1 Studentshouldbeableto usedifferentdatatypesin acomputeprogram.
1 Studentshouldbeabletodesigmprogramsnvolvingdecisiorstructuredpopsandfunctions.
1 Studentshouldbeabletoexplainthedifferencebetweertallbyvalueandcallbyreference

Structure of C program: Heademandbody,Useof commentsinterpreterys
compilers,PythorvsC. Compilatiorof aprogramFormatted/O: printf(),
scanf().
Data: VariablesConstantgjataypedike: int, floatchardoubleandvoid,shortand
long sizequalifiers signedandunsignedjualifiers Comparavith datatypem
Python.
Compare static typing in C vs dynamic typing in Python
Variables: Declaringvariablesscopefthevariableaccordingoblock,hierarchy
Unit I: ofdatatypes Comparexplicitdeclarationgr Cwithimplicit declaration 15
Python.
Types of operators: Arithmetic, relational, logical, compoundassignment,
incrementand decrementonditionalor ternary,bitwise andcommaoperators.
Precedencandorder ofevaluationstatementaindExpressionsAutomaticand
explicittypeconversion.
Iterations: Controlstatementfor decisiormaking:(i) Branchingif statemenglse. if
statement(doesthe writer meanif-elseor nestedfs)switch statement(ii) Looping:
whileloop,do..while,forloop.(iii) Jumpstatementdreakcontinueandgoto.

Arrays: (Oneandtwodimensional)declaringarrayvariablesinitializationof
arrays,accessingrrayelementsCompararraytypesof Cwith listandtupletypes
of Python.
Data Input and Output functions: Charactet/O format:getch() getche(),
getchar(), getc(gets() putchar() putc(),puts().
Manipulating Strings: Declaringandinitializing StringvariablesCharacter
andstring handlingfunctions. Compareawith Pythonstrings.
Functions: Function declaration, function definition, Global and local variable
returnstatement, Calling a function by passing values.
Recursion: Definition, Recursive functions.

Unit I1: 15

Pointer: Fundamentals, Pointer variables, Referencing ancef@eencing,
Pointer ArithmeticUsingPointerswith Arrays, UsingPointerswith Strings,
) Array of Pointers, Pointersas function arguments,Functions returning
unit H1: pointers. 15
Dynamic Memory Allocation: malloc(),calloc(),realloc(),free() andsizeof

operator. Compangith automatigarbagesollectionin Python.
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Structure: Declarationof structureyeadingandassignmenof structurevariables,
Array ofstructuresarrayswithin structuresstructuresvithin structuresCompareC

structureswith Pythortuples.
Unions: Defining and working with unions.

File handling: Different typesof files like text andbinary, Different typesof
functions: fopen(),fclose(), fgetc(), fputc(), fgets(), fputs(), fscanf(), fprintf(), getw(),
putw(),fread(), fwrite(), fseek().

Course Code Course Title Credits
BNBUSCS2T2 Programming with Python - 11 2

No. of
lectures

Learning Outcomes
1 Studentshouldbeabletounderstantiowtoread/writetofilesusingpython.

Studentshouldbeabletocatchtheirownerrorshathapperuringexecutiorof programs.

1
1 Studentshouldgetanintroductionto theconcepbf patterrmatching.
1

Studentshouldoemaddamiliarwiththeconceptef GUI controlsanddesignings Ul

applications.

= =4

Studentshouldbeabletoconnectothedatabasto movethedatato/fromtheapplication.
Studentshouldknowhowto connectocomputersieadrom URL andsendemail.

Unit I:

Python File Input-Output: Openingandclosingfiles, varioustypesof file
modes readingandwriting tofiles, manipulatingdirectories.

Iterables, iterators and their problewilving applications.

Exception handling: Whatis anexceptionyariouskeywordgo handle
exceptionsuchtry, catch gxceptglsefinally, raise.

Regular Expressions: Concepbf regularexpressionvarioustypesof regular
expressiongjsingmatchfunction.

15

Unit Il:

GUI Programming in Python (using Tkinter/wxPython/Qt)
WhatisGUI, AdvantagesfGUI, IntroductiontoGUI library. Layout
management, everdgadbindingsfonts,coloursdrawingoncanvagline,
oval,rectangleetc.) Widgets such as : frame, label, button, checkbutton,
entry, listbox, messageadiobuttontext,spinboxetc

15

Unit 111

Database connectivity in Python: Installingmysqglconnectoraccessing
connectomodulemodule,usingconnectcursor,execute& closefunctions,
readingsingle& multiple results of query execution, executing differs
types of statements, executingnsactionsynderstandingxceptionsn
databaseonnectivity.

Network connectivity: Socket module, creating serverclient programs,

sendingemail, reading fromJRL

15
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Course Code Course Title Credits
BNBUSCS2T3 Linux 2

No. of
lectures

Learning Outcomes:

1 Uponcompletion of this course, students should have a good working knowledge of Lint
from both a graphical and command line perspective, allowing them to easily use any Li

distribution.

1 This course shall help student to learn advanced subjects in comgatare practically.
Student shall be able to progress as a Developer or Linux System Administrator using t

acquired skill set.

= =4

Students will be able to work on various shell programming technologies.
Students will understand the development iamgplementation of a kernel.

Unit I:

Introduction : History of Unix, GNU Public licensarigin of linux,
Terminologies useistributions,Types of Kernel
Why learn Linux? Importance of Linux in software ecosystem: web serv

supercomputers, mobilservers.

Installation : Installation methods, Hands Installation using CD/DVD ,
USB drive Virtual Box based installation

Linux Structure : Linux Architecture, Filesystem basics, The boot process
scripts, runlevelgnit Vs systemdshutdowmprocessyerybasidntroductiongo
Linuxprocesse®ackagingnethodsrpm/debGraphicaMs Commandine.

15

Unit I1:

Graphical Desktop : SessioiManagemenBasicDesktopOperationsiNetwork
Managementnstalling and Updating Software, Text editors: gedit, vi, vim,
emacs, Graphics editonslultimediaapplications.

Command Line : Commandinemodeoptions ShellsBasicCommands,
GeneraPurposéltilities, Installing Software, User management, Environment
variables, Commanadliases.

Linux Documentation : man pages, GNU info, help command, More
documentation sources

File Operations : FilesystemFilesystemarchitectureFile types File attributes,
Workingwith files, Backup,compression

15

Unit 1H1:

Security : Understanding Linux Security, Uses of root, sudo command,

working with passwords, Bypassing user authentication, Understanding
Networking : BasiantroductiortoNetworking Networkprotocolshttp,ftpetc.,
IPaddresd)NS, Browsers,Transferrindiles.

ssh, telnet, ping, traceroute, route, hostname, networking GUI.

Basic Shell Scripting : Featuresndcapabilities Syntax,ConstructsModifying
files, Sed,awk commandFilemanipulatiorutilities,Dealingwith largefilesand
Text,Stringmanipulation BoolearexpressiongsiletestsCasePebugging,
Regulaexpressions

15
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Course Code Course Title Credits
BNBUSCS2T4 Data Structure 2

No. of
lectures

Learning Outcomes:
1 LearnaboutDatastructuresits typesandsignificancen computing

1 ExploreaboutAbstractDatatypesanditsimplementation
1 Ability toprogranmvariousapplicationsisingdifferentdatastructuren Python
)

Ability to analyse and apply various data structure methodologies in various applications

Unit I:

Data structure introduction, need of Data structure

Abstract Data Types: Introduction, The Date AbstractData Type, Bags,
Iterators. Application

Arrays: Array Structure PythonList, Two DimensionalArrays, Matrix Abstract
DataType,Application

Sets and Maps: SetsSet ADT, Selecting Data Structure, List based
Implementation, Map#ap ADT, List Based Implementation, Multi
DimensionaArrays-Multi-Array ADT, ImplementingViultiarrays,Application
Algorithm Analysis: Complexity AnalysisBig-O Notation, Evaluating Python

Code, Evaluating Python List, Amortized Cost, Evaluating Set AD]

Application

Searching and Sorting: Searchinglinear SearchBinary Search,Sorting
Bubble, SelectiomndInsertionSort,Workingwith SortedLists-Maintaining
Sorted.ist, Maintaining sortedlists.

15

Unit Il:

Linked Structures: Introduction, Singly Linked LisTraversing,
Searching, Prepending and Removing Nodes, Bag ADT-Linked List
Implementation.Comparing Implementations, LinkedL.ist Iterators, More
Ways to Build Kinked Lists, ApplicatiorBolynomials

Stacks: StackADT, ImplementingStacksUsing PythonList, UsingLinked List,
StackApplicationsBalancedelimiters,Evaluating?ostfixExpressions
Queues: QueueADT, ImplementingQueueUsing PythonList, Circular Array,
Using List, Priority Queues Priority Queue ADT, Boundedand unbounded
Priority QueuesAdvanced Linked List: Doubly Linked Lists-Organization
andOperationCircular LinkedList-OrganizatiorandOperationMulti Lists

15

Unit 111:

Recursion: Recursive Functions, Properties of Recursion, Its working,
Recursive Applications

Hash Table: Introduction, Hashing.inear Probing, Clustering, Rehashing,
SeparateChaining, Hash Functions

Advanced Sorting: Merge SortQuick Sort, Radix Sort, Sorting Linked List
Binary Trees: TreeStructureBinaryTreePropertiesimplementatiorand
TraversalsExpressiomreesHeapsaandHeapsort,Searchrees

15
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Course Code Course Title Credits
BNBUSCS2T5 Calculus 2

No. of
lectures

Learning Outcomes:

1 1l:Jnde_rstandingfMathematicad:onceptis‘keIimit, continuity,derivativejntegratiorof
unctions.

1 Ability toappreciateealworld applicationsvhichusegheseconcepts.
Skill toformulateaproblemthroughMathematicamodelingandsimulation.
1 Ability to analyze any scenario and develop strategies or contingencies for th

€ Same.

DERIVATIVES AND ITS APPLICATIONS:

Review of Functions, limit of a function, continuity of a functio
derivative function. Derivative In Graphing And Applications:

Unit I: Analysis of Functions: Increase, Decrease, Concavity, Relative

Extrema; GraphingPolynomials,Rational Functions,Cuspsand Vertical

Tangents Absolute Maxima and Minima, Applied Maximum and

MinimumPr ob |l e ms , Newt onds Met ho

15

INTEGRATION AND ITS APPLICATIONS:

An Overviewof theAreaProblem]ndefiniteIntegral ,Definition of Area

as a Limit; Sigma Notation,Definite Integral, Evaluating Definite

Integralsby Substitution AreaBetween TwaCurves,Lengthof aPlane
Curve. Numerical Integration: Si mp s ®ued Modeling with

Differential Equations,Separationof Variables,SlopeFields,Eu | e

Method,First
Order Differential Equations and Applications.

Unit Il:

15

PARTIAL DERIVATIVES AND ITS APPLICATIONS:
Functions of Two or More Variables Limits and Continuity Part
Unit 1H1: Derivatives, Differentiability, Differentials, and Local Linearity, Chain
Rule, DirectionalDerivativesand GradientsTangentflanesandNormal,
Vectors,MaximaandMinimaof Functionsf Two Variables.

15
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Course Code Course Title Credits No. of
BNBUSCS2T6 | Statistical Method and Testing of Hypothesis 2 lectures
Learning Outcomes:

1 Enabldearnersoknowdescriptivestatisticaktoncepts

1 Enablestudyof probabilityconceptequiredor Computetearners

1 Enable students to work statistically in every field of study

1 Enable students to generate the solutions for the data handling problems

Standard distributions: random variable; discrete, continuous,
expectation anglariance of a random variable, pmf, pdf, cdf,

Unit I reliability, 15
Introductionandpropertiesvithoutprooffor following distributions;
binomial,
normal, chisquare, t, F. Examples
Hypothesis testing: onesided two sidechypothesisgriticalregion p-

Unit I1: value testsbasednt, NormalandF, confidencentervals. 15
Analysis of variance : on@ay, twoway analysis of variance
Non-parametric tests: needf nonparametri¢estssigntest,

Wi | i c¢ signednabkdestruntest,KruskalWalistests.

Unit I1: Posthocanalysiofonewayanalysi®fvarianceD u n ¢ ®3Chis 15
squargesibf
Association
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Course Code Course Title Credits No. of
BNBUSCS2T7 Green Technologies 2 lectures

Learning Outcomes:
1 LearnaboutgreenlT canbeachievedn andby hardwaresoftware networkcommunicatiorand
datacenteroperations.

1 Understandhestrategiesrameworksprocesseandmanagemerdf green T
Understanding minimizing power usage in IT sector and other industries.
Understand the to develop strategies to control CFC exertion from Cooling systems.

Green IT Overview: Introduction , Environmental Concerns a
SustainableDevelopment,Environmentallmpacts of IT, Greenl , Holistic
Approachto GreeninglT, GreenindT, Applying IT for Enhancingenvironmental
Sustainability GreenlT Standards anBco-Labellingof IT , EnterpriseGreenlIT
StrategyGreenVashingGreenT: Burdenor Opportunity?

Green Devices and Hardware: Introduction, Life Cycle of a Device or
Unit I: HardwareReuseRecycle an®ispose 15
Green Software: Introduction , Processor Power States , Enégying
Software Techniques, Evaluating and Measuring Software Impac
Platform Power
Sustainable Software Development: Introduction, Current Practices
Sustainable Software, Software Sustainability Attributes, Softy
Sustainability Metrics, Sustainable Software Methodology, Defining Acti

Green Data Centres: DataCentresandAssociatedEnergyChallengesData
CentrdT Infrastructure, Data Centre Facility Infrastructure: Implications for Ene
Efficiency, IT InfrastructuréManagemenGreerDataCentreMetrics

Green Data Storage: Introduction , Storage Media Power Characterist
Energy Management Techniques for Hdbisks, Systerlevel Energy
Management

Unit II: Green Networks and Communications: Introduction, Objectives of Gree 15
Network Protocols, Green Network Protocols and Standards
Enterprise Green IT Strategy: Introduction, Approaching Green IT Strategie
BusinessDrivers of Green IT Strategy, Business Dimensions for Greelt
TransformationOrganizationalConsiderationsn a GreenlT Strategy,Stepsin
Developing a Green IT Strategy, Metrics and Measurementdan Green
Strategies.

Sustainable Information Systems and Green Metrics: Introduction,
Multilevel Sustainablelnformation, SustainabilityHierarchy Models, Product
Level Information, Individual Level Information, Functional Level
Information, OrganizationalLevel Information,Measuringthe Maturity of
SustainabléCT 15
Enterprise Green IT Readiness: Introduction, Readinessand Capability,
Developmenbdf the G-Readines&rameworkMeasuringanOrganization'€s-
Readiness

Sustainable IT Services: Creating a Framework for Service Innovation:
Introduction, FactorsDriving the Developmenbf SustainabldT, SustainabléT

Unit 111:
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ServicegSITS),SITS Strategid-ramework

Green Enterprises and the Role of IT: Introduction, Organizational an
EnterpriseGreening, Information Systems in Greening Enterprises, Gree
the Enterprise: IT Usage and Hardware, Inter-organizational Enterprise

ActivitiesandGreerissues
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Course Code Course Title Credits No. of
BNBUSCS2P1 Practical of BNBUSCS2T1+BNBUSCS2T 2 lectures
PRACTICAL BASED ON BNBUSCS2T1
Practical 1 | Programso understanthebasicdatatypesandl/O. 3
Practical 2 | Program®nOperator&andExpressions 3
Practical 3 Program®ndecisiorstatements. 3
Practical 4 | Programs otooping. 3
Practical 5 Programs oarrays. 3
Practical 6 Programs ofunctions. 3
Practical 7 | Program®nstructuregndunions. 3
Practical 8 | Programs opointers. 3
Practical 9 | Programs on stringnanipulations. 3
Practical 10 | Program®nbasidile operations. 3
PRACTICAL BASED ON BNBUSCS2T2
Practical 1 Programs to read and write files. 3
Practical 2 Programs with iterables and iterators. 3
Practical 3 | Program to demonstrate exception handling. 3
Practicad Program to demonstrate the use of regular expressions. 3
Practical 5 | Program to show draw shapes & GUI controls. 3
Practical 6 | Program to create servelient and exchange basic information. 3
Practical 7 Program to send email & read contents of URL. 3
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Course Code Course Title Credits No. of
BNBUSCS2P2 Practical of BNBUSCS2T3+BNBUSCS2T4 2 lectures
PRACTICAL BASED ON BNBUSCS2T3
Practical 1 | Linux Installation:
A Installyourchoiceof Linuxdistributione.g.UbuntuFedoraDebian.
B Trydifferentinstallationrmedidike CD/DVD, USBDrivetoinstall.
C Customizelesktonvironmenbychanginglifferentdefaultoptiondike
changinglefaultbackgroundthemes, screensavers.
Practical 2 | ScreerResolutionAscertairthecurreniscreemesolutiorforyour
A desktop.
Networking:Getthecurrennetworkingconfiguratiorforyourdesktop. Are
B youonawiredorawirelessconnection®hatwirelessnetworksare 3
available, iany?
Time Setting<Changdhetimezoneof yoursystento (or NewYork
c Time ifyouarecurrentlyin Indiantime).Howdoeghedisplayedime
changeAfternotingthetimechangegchangehetimezonebackio
yourlocal timezone.
: Installing and Removin&oftware:
Practical 3 InstallgccpackageVerify thatit runs,andthenremovat. 3
Practical 4 | Documentations:
A Findinginfo DocumentationFromthecommandine: bringuptheinfo
pagefor thegrepcommandBring uptheusagesection.
B Findingmanpageg-romthecommandine: Bring upthemanpagefor the
0 | cenimandScrolldowntotheEXAMPLESsection.
c Findingmanpagesy TopicWhatmanpagesreavailablethat 3
document fileompression?
Findingmanpagedy SectiorFromthecommandine, bringupthemanpage
D for theprintf libraryfunction Whichmanuapagesectiorardibrary
functionsfound?
E CommanedLineHelpListtheavailableoptiongor themkdircommandHow
canyoudothis?
Practical 5 | Command lin@perations:..
A Installanynewpackagenyoursystem
B Removeahepackagenstalled
3
C Findthepasswdile in / usingfind command
D Createasymboliclink tothefile youfoundin laststep
E Creatanemptyfile example.txandmoveit in/tmpdirectoryusingrelative
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pathname.
F Deletethefile movedo/tmpin previousstepusingabsoluteath.
G Findthelocationof Is, ps,bashcommands.
Practical 6 | File Operations:
A Exploremountedilesystemsnyoursystem.
B Whataredifferentwaysof exploringmountedilesystem®nLinux?
c Archiveandbackupyourhomedirectoryorworkdirectoryusingtar,gzip
commands. 3
D Useddcommandocreatdilesandexploredifferentoptionsgodd.
E Usediff commando creatediff of twofiles.
= Usepatchcommando patchafile. Andanalyzehepatchusingdiff command
again.
Practical 7 | Useenvironment
A Whichaccountreyouloggedin? How doyoufind out?
5 Display/etc/shadovile usingcatandunderstantheimportancef shadow
file. Howi tdbferentthanpasswdile. ;
C Getyoucurrentworkingdirectory.
5 Exploredifferentwaysof gettingcommandistory,howtorunpreviously
executedommandvithouttypingit?
E Creataaliasto mostcommonlyusedcommandsike
Practical 8 | Linux Editorsvim/emacs
A Create,modifysearchpavigateafile in editor. 3
B Learnall essentiatommandsike searchsearch/replacdighlight,showline
numbers.
Practical 9 | Linux Security:
A Useof sudoto changeauserprivilegestoroot
B Identifyall operationshatrequiresudoprivileges 3
C Createanewuserandaddit to sudoconfiguratiorfile.
D Setpasswordor newuser.
E Modify theexpirationdatefor newuserusingpassworageing.
Practical 10 | Network:
3
A GetlP addres®f your machineusingifconfig.
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If IPisnotsetthenassigranIP addressaccordingoyournetworksettings.
C Gethostnamef yourmachine.
Usepingtocheckthenetworkconnectivityjtoremotanachines.
£ Usetelnet/sshoconnectoremotemachinesandearnthedifferencebetween
thetwo.
= Troubleshootingetworkusingtracerouteping,routecommands.
PRACTICAL BASED ON BNBUSCS2T4
Practical 1 ImplementLinearSearchofind anitemin alist. 3
Practical 2 Implemenbinarysearctiofind anitemin anorderedist. 3
Practical3 | Implement Sortindlgorithms
A Bubblesort
B Insertionsort 3
C Quicksort
D MergeSort
Practical 4 | Implementuseof Setsandvariousoperation®nSets. 3
Practical 5 Implementworking of Stacks(popmethodto takethelastitemaddedff the 3
stackandapushmethodoaddanitemtothestack)
Practical 6 | Implement Prograrfor
A Infix to Postfixconversion 3
B PostfixEvaluation
Practical 7 | Implement théollowing
A A queueasalist whichyouaddanddeleteatemsfrom. 3
B A circularqueue(Thebeginningtemsofthequeuecanbereused).
_ Implementinkedlistanddemonstratéhefunctionalityto addanddelete
Practical 8 | . . . : 3
itemsin thelinkedlist.
Practical 9 | ImplemenBinaryTreeanditstraversals. 3
Practical 10 | Recursive implementatiarf
A Factorial 3
B Fibonacci
C Tower ofHanoi
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Course Code Course Title Credits No. of
BNBUSCS2P3 Practical of BNBUSCS2T5+BNBUSCS2T6 2 lectures
PRACTICAL BASED ON BNBUSCS2T5
Practical 1 | Continuityof functions;Derivativeof functions 3
Practical 2 | Increasinggecreasing;oncavaipandconcavalownfunctions 3
Practical 3 | Relativemaximarelativeminima,absolutenaximaabsoluteninima 3
Practical 4 | Ne wt methibdofind approximatesolutionof anequation 3
Practical 5 | Areaasalimit andlengthof aplanecurve 3
Practical 6 | NumericalintegrationusingSi mp sruwen 0 s 3
Practical 7 | Solutionofafirstordeffirstdegredlifferentialequationk u | methd 3
Practical 8 | Calculationof Partialderivativesof functions 3
Practical 9 | Locallinearapproximatioranddirectionalderivatives 3
Practical 10 | Maximaandminimaof functionsof two variables 3
PRACTICAL BASED ON BNBUSCS2T6

Practical 1 | Problemsasednbinomialdistribution 3
Practical 2 | Problem$asednnormaldistribution 3
Practical 3 | Propertyplottingof binomialdistribution 3
Practical 4 | Propertyplottingof normaldistribution 3
Practical 5 | Plottingpdf,cdf,pmf,for discreteandcontinuouslistribution 3
Practicale | T test,normaltest,Ftest 3
Practical 7 | Analysis oiVariance 3
Practical 8 | Nonparametrigests | 3
Practical 9 | Non- Parametri¢estsi Il 3
Practical 10 | Posthocanalysisof onewayanalysis 3
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Books and References:

Sr. No. Title Author/s Publisher Edition | Year
1 Programming in ANSI C E Balagurusamy TMH 3¢
2. Programming in C Pradip Dey, Manas Ghosl Oxford University 2"
Press
3. LetUsC Yashavant P. Kanetkar BPB Publications

Books and References:

Sr. No. Title Author/s Publisher Edition | Year
1 Practical Programming: An Paul Gries Jennifer Pragmatic 2 2014
Introduction to Computer Campbell, Jason Montojo, Bookshelf
Science Using Python 3,
2. Beginning PythontJsing James Payne Wiley India 2010
Python 2.6 and Python 3
3. MySQL for Python: Database A. Lukaszewski Pact Publisher 2010

Access Made Easy

Books and References:

Sr. No. Title Author/s Publisher Edition | Year
1 Unix Concepts and Sumitabha Das Tata McGraw Hill| 4" 2006
Applications Education
2. The official Ubuntu Book Mathew Helmke,Elizabett]  Prentice Hall 8" 2014
K joseph
3. Linux A beginners Guide Wale Soyinka Tata McGraw Hill| 6"

Education
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Course Code

Course Title

BNBUSCS2T4 Data Structure
Books and References:
Sr. No. Title Author/s Publisher Edition | Year
1 Data Structure and algorithm Rance D. Necaise Wiley India 2016
Using Python Edition
2. Data Structure and Algorithmj  Michael T. Goodrich, Wiley India 2016
in Python Robertom Tamassia, M. H Edition
Goldwasser
3. Data Structure and Narasimha Karumanchi Careermonk 2015
Algorithmic Thinking with Publications
Python
4. Fundamentals of Python: Data Kenneth Lambert Delmar Cengage
Structures Learning
Course Code Course Title
BNBUSCS2T5 Calculus
Books andReferences:
Sr. No. Title Author/s Publisher Edition | Year
1 Calculus: Early transcendental]  Howard Anton, Irl John Wiley & 10" 2012
Bivens, Stephen Davis sons
2. Calculus and analytic geometry George B Thomas, Ross | Addison Wesley| 9" 1995
Finney,
3. Calculus: Early Transcendenta James Stewart, Brooks Cole gt 2015
4. Calculus Ron Larson, Bruce H. Cengage Learning 10th 2013
Edwards
5. | Thomas' Calculus George B. Thomas, Pearson 13" | 2014
Maurice D. Weir, Joel R.
Hass
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Course Code

Course Title

BNBUSCS2T6 Statistical Methods and Testing of Hypothesis
Books and References:
Sr. No. Title Author/s Publisher Edition | Year
1 Probability, Statistics, Design of Trivedi, K.S. Prentice Hall of 2009
Experiments and Queuing theory, India
with applications of Computer
Science
2. | AFirst course in probability Ross, S.M. Pearson 6" 2006
3. Common statistical tests Kulkarni, M.B., Ghatpande Satyajeet 1999
S.B. and Gore, S.D. Prakashan
4. Fundamentals of Mathematical Gupta, S.C. and Kapog S. Chand and 2002
Statistics V.K. sons
5. Applied Statistics Gupta, S.C. and Kapog S. Chand and 4™
V.K. Sons
6. Planning and Analysis of Montgomery, D.C. Wiley 2001
Experiments
Course Code Course Title
BNBUSCS2T7 Green Technologies
Books and References:
Sr. No. Title Author/s Publisher Edition | Year
1 Harnessing Green IT: San Murugesan, G. R. Wiley, IEEE
Principles and Practices Ganadharan
2. Green IT Deepak Shikarpur Vishwakarma 2014
Publication
3. Green Communications: Samdanis et al., Wiley Publication
Principles, Concepts and
Practice
4. Green IT for Sustainable Mark G. O'Neill The Charted instituty 2010
Business Practice: An ISEB for IT
Foundation Guide
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Evaluation Scheme

Internals
Active Participation &
Class Test Leadership qpualities Total
30
10 40
Certification of Swayam / NPTEL in concern course
Internal Examination :  Based on Unit 1/ Unit 2/ Unit 3
Duration : 1 Hour Total Marks : 30
Answer the following 30
Q.1
Q.2
Q.3
Q.4
Q.5
Q.6
Theory Examination : Suggested Format of Question paper
Duration : 2 Hours Total Marks : 60
1 All questions are compulsory
Q.1 | Answerany twoof the following 16
a | Based on Unit |
b | Based orUnit |
c | Based on Unit |
d | Based on Unit |
Q.2 | Answerany twoof the following 16
a | Based on Unit I
b | Based on Unit Il
c | Based on Unit Il
d | Based on Unit I
Q. 3 | Answerany twoof the following 16
a | Based on Unit Il
b | Basedon Unit llI
c | Based on Unit Il
d | Based on Unit Il
Q.4 | Answerany twoof the following 12
a | Based on Unit |
b | Based on Unit Il
c | Based on Unit Il

** (‘4 questions of 8 marks each / 8 questions of 4 marks can be asked with 50% options)
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Practical Examination

F.Y.B.Sc (Computer Scienc§e mester | /11 Prac&Yeat &
Paper Code-:

Duration : 03.00 hrs. Total Marks : 100

Q. No Questiond s Marks

Q. 1. | Program 1. 20

Q.2. | Program 2. 20

Q. 3. | Program 3. 20

Q. 4. | Programd. 20

Q.5. | Viva-Voce 10

Q. 6. | Journal 10

Marks Distribution and Passing Criterion for Each Semester

Theory Practical
Min marks Theory Min marks Practical | Min marks
Course Code | Internal for passing| Examination| for passing Course Code Examination| for passing
BNBUSCS1T1 40 16 60 24
BNBUSCS1P1 100 40
BNBUSCS1T2 40 16 60 24
BNBUSCS1T3 40 16 60 24
BNBUSCS1P2 100 40
BNBUSCS1T4 40 16 60 24
BNBUSCS1T5 40 16 60 24
BNBUSCS1P3 100 40
BNBUSCS1T6 40 16 60 24
BNBUSCS1T7 40 16 60 24
Theory Practical
Min marks Theory Min marks Practical | Min marks
Course Code | Internal for passing| Examination| for passing Course Code Examination| for passing
BNBUSCS2T1 40 16 60 24
BNBUSCS2P1 100 40
BNBUSCS2T2 40 16 60 24
BNBUSCS2T3 40 16 60 24
BNBUSCS2P2 100 40
BNBUSCS2T4 40 16 60 24
BNBUSCS2T5 40 16 60 24
BNBUSCS2P3 100 40
BNBUSCS2T6 40 16 60 24
BNBUSCS2T7 40 16 60 24
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