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BCA 201: BusinessAccounting

Basic Of Bookkeeping and Accounting: Financial Accounting i Definition, scope and

Unit-I objective of Financial Accounting Usersof accountinginformation, Limitations of Financial

Accounting FinancialaccountingPrinciples,ConceptsandConventions
_ Systemof Bookkeeping Accounting process,Double Entry system,Books of prime Entry,

Unit-Il SubsidiaryBook, Recordingof CashandBank Transactions
Ledger Accounts i Preparationof Ledger accounts, Bank Reconciliation statements
Preparatiorof Trail Balance

Unit-I Depreciation Accounting T Meaning,needand importanceof depreciation Straightline and
Diminishing Balancemethod Computationand accountingstatemenbf Depreciation,Change
in depreciatiormethod Provision& ReserveRectificationof errors

Unit-1V Final Accounts OpeningandClosingEntries Trading,Profit andLossandBalanceSheet

Unilkl Final Account with Adjustment: Adjustmentof dividends,Drawings, Outstandingincomes

nit-

andexpensed)epreciation Tax liabilities. InsuranceClaimsfor lossof stockandlossof profit.

Referencedbooks

1. Shuka& Grewal AdvancedAccounting

2. SharmashahAgarwat FinancialAccounting

3. RajeshAgarwal & R. SrinivasanAccountingMadeEasy( TataMc GrawHill)




BCA 202: Discrete Mathematics

Unit-I

Number Systems Number systemsi natural number,integers,rational numbers,real numbers
complexnumbersarithmeticmoduloa positive integer Radix r representatioridecimalandbinary),
Changeof radix (decimalto binaryandvice versa)

Binomial Theorem and Mathematical Induction: Binomial Theoremfor positive integral indices
generaland middle term in binomial expansionwith simple applications Somesimple problemsof
Principleof Mathematicainduction

Recurrence Relations and Generating Functions: Recurrencerelation, linear recurrencerelation
with constantcoefficients,solutionof linearrecurrenceelationwith constantcoefficients Generating
functions,Solutionof recurrenceaelationsusinggeneratingunctions

Unit-1l

Sets Definition of sets,representationf sets,type of sets,Operationson sets,sub sets,Powerset
Universalset, Complemenbf a setunion and Intersectionof two sets,VenndiagramsDe- Mo r ¢
law of sets partitionof sets,Duality principles

Relations Relation,Typesof relationsi reflexive,symmetric,ant symmetric transitive,equivalenc
andpartialorderrelation RelationanddiagraphsCartesiarproductof two sets

Functions: Function,domainandrange,Oneto oneandonto functions,compositefunctions,inversg
of functions,Binary operations

Unit-llI

Logic and Proofs : Proposition, Conjunction, Disjunction, Negation, Compound proposition
Conditional propositions( Hypothesis,conclusion,necessaryand sufficient condition ) and logical
equivalence,De Mo r g daw0bTautology and contradiction, quantifiers, universally quantified
statementcomponentof a mathematicabystem(axiom, definitions, undefinedterms,theorem,lemg
and corollary ), proofs (direct proofs, indirect proofs, proof by contra positive), Mathematica
Induction

Boolean Algebra: Definition and Laws of BooleanAlgebra, Booleanfunctions, Simplification of
Booleanfunctions,Specialforms of Booleanfunctions,andapplicationof Booleanalgebra(openand
closedswitches switchesin seriesandparallel) Logic gatesandCircuits

Unit-1V

Graph: Basicterminology,directedandundirectedyraphs pathandconnectivity,typesof graphsnull,
Regular,ComplementaryComplete WeightedandBipartite Subgraphs,Operationon graphsi union,
intersection,complement,productand composition Representatioof graphsin computermemory
(matrix representation} Adjacency matrix, Incidence matrix, Fusion of graphs Isomorphic and
Homeomorphiographs,Pathsand cycles, Eulerianand Hamiltonian graphs,shortestpath algorithm
Planargraphsgraphcoloring Shortespathalgorithms Travellingsalesmarproblem




Tree: Definition of tree,Fundamentalerminologiess Node,Child, Parent,Root, Leaf, Level, Height
and Sibling, Rootedtrees, Orderedtrees, Binary tree, Completebinary tree, Tree of an algebraiq
Unit-V  |expression]reesearchingtraversalalgorithms)PreorderinorderandPostorderDistanceandcentre
Relationbetweengeneralkreeandbinarytree,Spanningrees, Algorithmsfor minimal spanningreeg
(Kr u s P 10 is nGametree

Referencedbooks

C. I. Liu ;elementsof DiscreteMathematicsTataMc GrawHill publishingCompanyL. TD.2000
Richardjohnsonbaugldisvretemathematid?earsofsia 2001

JohnTruss DiscreteMathematicfor computerScientistsPearsorEducationAsia 2001

Dr. Ranjeetsingh& ManishsontDiscreteMathematicsuniversitybookhouse

Lipschutz DiscreteMathematicsTataMc. GrawHill India.

KennethH. RosenDiscreteMathematicsandApplication, TataMc GrawHill India
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BCA 203: Operating system

Unit-I

Necessity of Operating system, operating system terminology, Evolution of operating systen
(multiprogrammingsystem, batch system,timesharingsystem, processcontrol and reattime system)
Factorsin OS Design (performanceprotection and security, correctnessmaintainability application
integration,portability, andinteroperability)

Device Management Generaldevice characteristics)/O Programmingconcepts,device controllers
device drives Interrupt Driven 1/0 Memory Mapped I/O, Direct Memory Access Buffering, Device
managemenscenariogserialcommunicationssequentiallyaccessedtoragedevices,randomlyaccesse
devices)

Unit-1I

ProcessManagement procesglefinition, processcontrol, initializing operatingsystem,ProcessAddresy
Spaces,ProcessAbstraction, resource Abstraction, and processHierarchy SchedulingMechanismg
partitioninga processnto small processedNon-preemptivestrategiegfirst comefirst served shortesjob
next, priority schedulingdeadlinescheduling) preemptivestrategiegRoundRobin, two queuesmultiple
level queues) Basic Synchronization principles Interactive processes coordinating processe
SemaphoresSharedmemory multiprocessorAND Synchronizationjnter processcommunicationjnter
process massagesmailboxesDeadlocks Resource Status Modelling, Handling deadlock, deadlock
detectionandresolutiondeadlockavoidance

Unit-11

Memory Management Requirementn the primary memory, mappingthe addressspaceto primary
Memory, dynamic Memory for data structures Memory allocation (Fixed partition Memory allocation
strategy) DynamicaddressRelocation Memory ManagerStrategiegSwapping,Virtual Memory, Shared
Memory multiprocessors) Virtual Memory. Address translation paging, Static and dynamic paging
algorithms

Unit-IV

Information Management Files (Low level files, structuredfiles, databasemanagementsystems
multimedia storage) Low level files implementation StorageAbstraction (Structure sequentialfiles,
indexedsequentiafiles, databasévlanagemenSystem,Multimedia documents)Memory mappedfiles,
Directories directoryimplementationfile sharinginformationacrossnetworkremoteVirusesandWorms,
SecurityDesignprinciples,authenticationsProtectionmechanismsgncryption,Protectionof UserFiles

Unit-V

Distributed Computing: Distributed processmanagementmessagepassing,remote procedurecall,
distributedmemorymanagemensecurityin distributedenvironment)ntroductionof parallelprocessing
Protectionan securitygoals,Domain of protections,Security Problems,Authentication,Systemthreats
Encryptions,

Introductionof different OperatingsystemdqLinux Unix, Windowsserver)

RecommendedReferenceBooks

1. GalvinPB, SilberschatzOperatingSystemprinciples (seventhEdition), JWiley 2008

2. TanenbaunA.S,ModernOperatingSystems2"d Edn PHI Publication,2003

3. William Stalling OperatingSystem Internal& DesignPrinciples,Sixth Edition; Pearson2009




BCA 204: Data BaseManagementsystem

Unit-I

Data baseSystemConcepts& Architecture: Overviewof DBMS, BasicDBMS terminology,datal
basesystemv/s file system,Advantagesand dis- advantagef DBMS, Codd rules, and data|
independenceArchitecture of a DBMS, Schemas,Instances,DatabaselLanguages,Databasq
Administrator,DataModels

Unit-Il

Data Modeling: Datamodelingusingthe entry relationshipModel: ER model conceptsNotation
for ER diagram, Mapping constraints keys, conceptsof superkey, candidatekey, primary key,
Generalizationaggregation
Relational Algebra: Fundamentaloperationsof relational algebra & their implementation
interdependencef operation

Unit-111

DatabaseDesign Functionaldependenciedpsslessdecomposition]st, 2nd & 39 normalforms,
DependencyreservationpoycecoddNF. Introductionto Transactionstransactiorstates
Security: Accesscontrol, Backup,recoverymaintenanceandperformance

Unit-1V

Introduction to SQL: Characteristicof SQL, Advantagesof SQL, SQL datatypesand literals,
Typesof SQL commandsSQL operatorsandtheir procedure,Tables,views andindexes,Queries
and sub queries, Aggregate functions, insert, update and delete operations, Joins, unions,
Intersection, Minusin SQL

Unit-V

Introduction to Advance DBMS:

Object T based Databases Object i Oriented DatabasesObjeci oriented data model, Object
OrientedLanguagesPersistenProgramming.anguagesObjecti RelationalDatabases Nested
Relations Storagefor ObjectDatabases

Distributed Data bases Distributed Data Storage,Distributed Transactions Commit protocol,
ConcurrencyControlin DistributedDatabaseAvailability, DistributedQueryProcessing

ReferenceBooks

Korth H F andSilberschata?, SystemConceptsSixth Edition; McGrawHill, 2006
Leon,andLeon, SQL TataMcGrawHill Puh Co. Ltd.

Ivan Bayross SQL/PL4% Edn BPB, 2009

DataC J DatabasdManagemen8ystem PearsorEducationAsia

SinghS.K; Databasé&ystems| Edition; Pearsor2006
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BCA 205:Web Designingand Multimedia

Unit-I

World Wide Web: Elementsof the web, Web browser and its types, viewing pageswith a
browser,usinga browserfor Mail, Newsandchat,Securityand Privacyissuegcookies firewalls,
executableApplets and scripts, blocking system),Plugns and Active controls,dealingwith Web
pageghatcontainActive X, playingstreamingAudio andVideo, playing MP music Using Search
engines,subscriptionsand channels,making use of web resourcegPortal, News and weather
sportsPersonaFinancingandInvesting,Entertainmentshopping,Computersandinternet, Travel,
HealthandMedicine, CommunitiesandClubs)

Unit-II

HTML Fundamentals Introductionto HTML, CreatingHTML pages,IncorporatingHorizontal
Rules and Graphical elements,hyper ilinks, CreatingHTML Tables, Creating HTML forms
HTML and Image TechniqguesHTML and page,frames,Developmentof websiteand webpage
(Planning,Navigationand Themes Elementsof a Web page,stepsof creatinga site, publishing
andpublicizingsite structuringweb site).

Unit-Ill

Introduction to DHTML : featuresof DHTML, CSS Typesof style sheetsDifferent elementsof
style sheetsfilter effects,IFrame DIV andLayer Tags

Unit-1V

Java script fundamental: Introductionto java script working with Variablesand datafunctions,
Methodsand events,Controlling ProgrammingFlow. The JavaScript Object Model JavaScript
languageObjects, Developing Interactive Forms, Cookiesand java Script Security Controlling
Framesin Java Scripts, Client Side Java Script Custom, JavaScript Objects Introduction to
JQueryandAJAX.

Unit-V

Introduction of Photoshop
Creating a New File :- Main SelectionsPicking color, Filling a selectionwith color, More ways
to choosecolorsandfill selectionsPaintingwith paintbrusttool,

Using the magictool and applying a filter, Savingyour documentgsaveyour file:- JPEG,TIFF
GIF, PNG),Introductionanduseof layers,Introductionanduseof tool of Photoshop

Introduction to Coral draw:- Introductionto coral draw, use and importancein designing
variousgraphicfile andfile extensionyectorimageandrasterimages,Introductionto screenand
work area

Introductionusesof tool of coraldraw

ReferenceBook:-

1. MasteringHTML 5.0 by DeborahS.RayanEric J. Ray FromBPB
2. MasteringJavaScript, BPB publication

3. BlackbookPhotoshop4. Black bookCoral Draw.




BCA 206 (A):Object Oriented Concepts(Through 6 C+ + 6 )

Unit-I

Introduction to Object Oriented Concepts Evolution of OOP,O0PParadigm advantagef
OOP, comparisonbetweenfunctional programmingand OOP approach,characteristicsof
object orientedlanguagei objects, classes,nheritance,reusability, user defined data types,
polymorphismverloading

Unit-lI

Introduction to C++: C++ tokens,datatypes, C++ operators,types conversion,variable
declaration arrays,statementsexpressionsgonditional statementsjumpingstatementsloops,
functions,pointers structures

Unit-lll

Classesand Objects. Classes,object, defining memberfunctions, arrays of class objects,
pointersandclassespassingobject,constructorstypesof constructorsgestructorsthis pointer,
accesspecifiers friend functions,inline functions

Unit-1V

Inheritance: Introduction, Importanceof inheritance,types of inheritance,Constructorand
Destructorin derivedclasses

Polymorphism: Function overloading, operator overloading, virtual functions, pure virtual
functions

Unit-V

File Management Handingdatafiles (sequentialand random),Openingand closing of files,
streamstatememberfunctions,Operationon file, TemplatesExceptionHanding

Referencedbooks -

1. HerbertSchildt C++ The CompleteReferencelth Edn, TMH, 2003

2. RobertLafore Objectorientedprogrammingn C++ 4th Edition; Tecmedia
3. Balagurusamyi O b joreatédprogrammingn C++; 4th Edition TMH, 2009
4. KanetkarY.: LET US C++ BPB; 2009




BCA 206(B) :Programming through VB 6.0

Unit-I

Introduction T Introduction Graphical User Interface (GUI), ProgrammingLanguage(procedural,Object Oriented,
EventDriven), Thevisual BasicEnvironment Editionsof Visual Basic,featuresof VB, How to useVB complier,debug
and run the programs,Introductionto tool box, object naming conventions setting properties,Methodsand Events,
Working with basicobjectsi forms, labels, Textboxescommandbuttons,optionbutton,checkbox, Frameandimage

Unit-I1

Programming Fundamentals Datatypesof VB, Variablesand Declaration,Scopeof variables,Operatorsn VB, sub
proceduregndfunctions,control structured IF, Select.. Case Do while.... Loop, Do..... Loop while, Do..... Loop until,
For ....... Next, Exit For, Exit Do, with ...... End With. Fixed size and Dynamic Arrays, control array, Data type
conversiorfunction, VB Built in functionsin functionsi date,time Formatandstring

Unit-11l

Additional Controls and Menus- List box and combo box controls, scroll bar, picture box control, shapeand line
controls, Timer control, Menu basics,Menu Editor, Creatingmenus,Assigning accesskeys and short cuts, separating
menuitems, creatingpopupmenus controlling menusat run time.

Unit-IV

Dialog Boxes,Mouse Events, MDI Forms and Error Handingi StandardCustomand CommonDialog Control and
Mouse Events,Creatingand MDI Form, Arranging the child forms, Adjusting the size of controls, Run time errors,
Handlingrun rime errorsby on error ... Statementskrr object,Debugandimmediatewindow.

Unit-V

Database Connectivity and Crystal Reporti Connectingwith databaseshrough ADODC control, Bounded and
unboundednethoddor displayingdata,accessin@ndNavigatingdatabaseRRecordsets Tabletypes,Dynastssnapshot]
dynamic and forward only, connectingdatabaseusing connectionstring, Introductionto crystal reports, sectionsof
report,Creationof reportusingdatabasdjnking reportwith vb programs

ReferencesBooks

1. Petroutso&vangelosMasteringVisual Basic6.0 BPB Publications2002
2.No r t PeteBGaiideto Visual Basic6.0; Techmedia

3. KurataDeborah Doing Objectsin Visual Basi Techmedia

4. MasteringDatabasd’rogrammingwith Visual Basic6 by Petroutsos




Business Accounting

Objective: Theaccountswhich are preparedat the final stageof the accounting
cycleto know the profit or lossand financial position of a businessconcernare

calledAccounts

Units Description

I Basics of Bookkeeping
I Systems of Bookkeeping
1] Depreciation and Ledger Accounting

IV Final Accounts
V Final Accounts with Adjustments



Unit -1
Basics of Bookkeeping and Accounting Concepts

Accrualsconcept Revenue is recognized when earned, and expenses are recognized when
assets are consumed. ...

Conservatisntoncept ...
Consistencgoncept ...
Economic entityconcept ...
Going concermoncept ...
Matchingconcept ...
Materiality concept

To Po Po Po o o I»

FinancialAccounting

Financialaccountingis the processof preparingfinancialstatementsthat O 2 Y LJI ys&t& & Q
show their financial performanceand position to people outside the company, Including
investors creditors,suppliersandcustomers

Companies issue financial statements on a routine schedule. The statements are
consideredexternalbecause they are given to people outside of the company, with the
primary recipients being owners/stockholders, as well as certain lenders. If a corporation's
stock is publicly traded, however, its financial statements (and other financial reporting's)
tend to be widely circulated, and information will likely reach secondary recipients such as
competitors, customers, employees, labour organizations, and investment analysts.



Scope of Financial Accounting

1. RECORDS FINANCIAL TRANSACTIONS

2. CLASSIFY AND SUMMARIZE INFORMATION
3. PREPARES FINANCIAL STATEMENTS

4. INTERPRETS FINANCIAL INFORMATION

5. COMMUNICATES ALL OUTCOMES

FINANCIAL ACCOUNTING PRINCIPLES

1. ACCRUAL PRINCIPLE

2. CONSISTENCY PRINCIPLE

3. COST PRINCIPLE

4. ECONOMIC ENTITY PRINCIPLE

5. FULL DISCLOSURE PRINCIPLE

6. GOING CONCERN PRINCIPLE

7. MATCHING PRINCIPLE

8. MONETARY UNIT PRINCIPLE

9. REVENUE RECOGNITION PRINCIPLE
10. TIME PERIOD PRINCIPLE



LIMITATIONS OF FINANCIAL ACCOUNTING

Suppliednsufficientinformation:
ControllingCostnot Possible
Historicin Nature
RecordingActualCost
Difficultyin PriceFixation
Technicabubject

o0k whpE

Unit -2
Systems of Bookkeeping
What is Bookkeeping

A Bookkeepingds the systematiovay of recordingfinancialtransactionsof a business
A Inrecordingthe changedo AssetsLiabilities,Owner sEquityare considered

A Bookkeepings the work of a bookkeeper(or book-keeper),who recordsthe day-to-day financial
transactionsof a business They usually write the daybooks(which contain records of sales,
purchases receipts, and payments),and document each financial transaction,whether cashor
credit, into the correctdaybook that is, petty cashbook, suppliersledger,customerledger,etc.t
andthe generalledger Thereafteran accountantcancreatefinancialreports from the information
recordedby the bookkeeper



To o Do To Io Io I
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Elements of Bookkeeping

Double Entry System
Source Documents
Journal/The day book
Ledger

Trial Balance

Financial Statements

Post Closing Trial Balance

Double Entry Bookkeeping System

Double Entry Bookkeeping Method in bookkeeping

|dentifies dual affect of each transaction to assets, liabilities or owner's equity and record it in
books.

Rules of Double Entry Bookkeeping system Increase In Asset and ExpeiseBecrease In
Asset and Expenséxedit



Subsidiary Books:

Subsidiary Books are those books of original entry in which transactions of similar nature are
recorded at one place and in chronological order. In a big concern, recording of all transactions ii
one Journal and posting them into various ledger accounts will be very difficult and involve a lot
of clerical work.

The different subsidiary books and their purpose are shown below:

1. Purchases Day BoqkKor recording credit purchase of goods only. Cash purchase or assets
purchased on credit are not entered in this book.

2. Sales Day Boajfor recording credit sales of goods only. Assets sold or cash sales are not
recorded in this book.

3. Purchases Returns Bogkor recording the goods returned to the suppliers when purchased
on credit.

4. Sales Returns Bookdor recording goods returned by the customers when sold on credit.
5. Bills Receivable BogKor recording the bills received [Bills Receivables] from customers for
credit sales.

6. Bills Payables BogKor recording the acceptances [Bills Payables] given to the suppliers for
credit purchases.



Books of Prime Entry

Books of prime entry OR books of original entry are books where transactions are first recorded.
These may or may not be part of the double entry system.

The main books of prime entry are:

Sales day book

Purchase day book

Sales returns day book
Purchases returns day book
Bank Book

Bank Book

Cash Receipts Book

Cash Payments Book
Petty Cash Receipts Book
Petty Cash Payments Book
Journal



Bookkeeping Process

Identifying
Measure
Record
Classify
Summarize
Analyze
Communicate

To To To Po Do T I

Unit -3
Depreciation and Ledger Accounting

The ledger is the principal book of accounting system. It contains different accounts where
transactions relating to that account are recorded .A ledger is the collection of all the accounts,
debited or credited ,in the journal proper and various special journal

Types on the basis of format

A Physical ledger

This type of ledger is made up of paper. It can be physically touched. Ledgers were invented
several centuries ago and this used to be the only available form until the widespread
adoption of computers, in the mid to late 20th century.



Course Name : Bachelor of Computer Application

A Digital ledger

This type of ledger is a digital file, or collection of files, or a database. It can be

manipulated only by means of computer programs, since it does not have a physical
form.

A Etymology

The termledgerstems from the English dialect forriggenor leggen meaning "to lie or
lay" (Dutchliggenor leggen Germaniiegenor legen); in sense it is adapted from the
Dutch substantivéegger, properly "a book laying or remaining regularly in one place"

Dr Cr.

Subject Code:BCA201

Classification of Ledger Accounting

Ledgeraccounts are classified in to fiveategories namelgssetsliabilities, capital,
revenues/ gains, and expengesses. Allheseaccountanay furtherbe putin to two

groups, i.e. permanendccountsand temporaryaccounts .Allpermanentaccounts are
balanced andcarried forward to thenext accounting period



Bank Reconciliation Statement

Businesses maintain cash book to record both the cash as well as bank transactions. A
Cashbook has a cash column which shows cash available with the business and a bank
column which shows cash at bank.

Bank Reconiliation Statement Format

PARTICULARS AMOUNT (Rs)
Balance as per Pass Book (Cr) (Positive) (Favourable) 10,000
Add: 2) Cheqgues deposited but not credited 2,000
4) Bank charges unrecorded 10 2,010
12,010
5,000

Less: 1) Cheqgue issued but not cleared

3) Bank Interest received unrecorded in cash book 5.050

Calculate balance as per Cash Book (Dr) {Positive) T

(Favourable)



DEFINITION GHEPRECIATION

Applies onlyto fixedassets. The whole cost of the fixed assets muspteadover itsuseful

life. The portionof thecost allocated to a particulaccountingperiod ischargedas an expense
againstrevenue.

Businesses can depreciate let@gm assets for botltax and accounting purposes. For example,
companies can take a tax deduction for the cost of the asset, meaning it reduces taxable
income. However, thénternal Revenue Servig¢iRS) states that when depreciating assets,

companies must spread the cost out over time. The IRS also has rules for when companies ca
take a deduction

METHOD®FDEPRECIATION

A Straight-Line
Units-of-output

A ReducingBalance

Double-declining-balance
A Revaluation
Sum-of-the-years*-digits
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Importance OPEPRECIATION

Useful life

The amount of time a company expects an asset to be productive. Depreciation is calculated
during this time period.
Salvage value

When a business gets rid of an asset, it could sell it for a reduced amount. This amount is
called the salvage value. Overall depreciation is figured out by subtracting the salvage value
from the asset cost.

Depreciation method

there are two main methods of calculating. The first is the Straight Line Method, which takes
the overall depreciation and divides it evenly over the useful life of the asset.

Depreciationperyear=Oridinal cost - Residualvalue
Expected usefulife




THE UNITOFOUTPUMETHOD

Accumulated

Depreciation Depreciation at End
Expense of Year Annual Expense Calculation
Year 1 511,250 311,250 1,000 hours/a,000 hours X {$100,000 - $10,000)
Year 2 533,750 545,000 3,000 hours/8,000 hours X (3100,000 - $10,000)
Year 3 522500 567,500 2,000 hours/8,000 hours X (5100,000 - $10,000)
Year 4 522 500 $30,000 2,000 hours/8,000 hours X ($100,000 - $10,000)
THE DOUBLEECLINING BALANKETHOD
Accumulated
Depreciation Depreciation at End
Expense of Year Annual Expense Calculation
Year 1 511,250 511,250 1,000 hours/8,000 hours X (3100,000 - $10,000)
Year 2 $33,750 545,000 3,000 hours/a,000 hours X ($100,000 - $10,000)
Year 3 522 500 567,500 2,000 hours/8,000 hours X ($100,000 - $10,000)
Year 4 522,500 590,000 2,000 hours/8,000 hours X (5100,000 - $10,000)




Year |
Year/
Year |
Yeard

THE DOUBEBECLINING BALANKETHOD

Accumulate
Deprecition—— Deprecigion &t End
Cpense 0 Ve Annual Expense Calulatar
§i1 20 b2 000 boursf, 000 howrs X ($100,000-$10,00
A il 3,000 hoursf, 000 hours X 3100 000 - $10.00
A i 50 2 000 hours 000 hurs X ($100,000-§10.00
A {000 2 000 hours 000 hurs X ($100,000-§10.00




1)
2)
3)

Unit -4
FINAL ACCOUNTS

The accounts which are prepared at the final stage of the accounting cycle to know the

profit or loss andinancial position of &usinessoncern are calle&inal Accounts
From Trial Balance. Final Accounts include the preparation of :

Trading
Profit & Loss account
Balance Sheet

Trading Account

Tradingaccountis preparedby trading concernsi.e., concernswhich purchaseand sell
finishedgoods,to know the grossprofit or grosslossincurredby them from buyingand
sellingof goods during a particular period of time. Grossprofit or grossloss is the
differencebetweenthe costof goodssoldand the proceedsof their sale

Profit & Loss Account

Non-corporate businessorganisationProfit & Loss accountis secondpart of income
statement It is preparedto know the net loss of businessduringa particular period.

Everybusinessmaiasto spend on expengs other than on manuacture or  purchase
of goodswhich are calledindirect expensesThere canbe other incomesexceptsales So
grossprofit or lossis adjustedkeepingin viewtheseindirect expensesnd otherincomes
to find out net profit or netloss




Balance Sheet

BalanceSheetis a componentof financial statements which showsbalancesof capital,
liabilities & assets All nominalaccountsare closedby transferringtheseto Trading& Profit
& LossAccount Onlypersonal& realaccountsareleft.

Opening entries

The opening balance is usually that balance which is brought forward at the beginning of
anaccountingyear from the end of a previous accounting year.

Closing Entries

A closing entry is urnal entrythat is passed at the end of tleccounting yeato transfer
balances from a temnaorarv account to a nermanent account.

EBank Reconiliation Statemrment Formmat

PARTICUILI . ARS ANTOUINT (RXs)
Balance as per Pass Boolt (Cx) (Positive) (Favourable) 10.00C0
Add:- 2y Chegues deposited but mot credited =2 . 000
=2) Banit charges unirecorded 1O 2. 010
I12_O1O0
5.0«
T ess: 1)) Chegue issued but mot cleared
SO
Sy BEanlk Interest received uiatnrecorded inn cash bools S._ OSSO
CTalculate balance as pery Cash Boolk (D) (Positive)

(Favourable)



Unit-5

Final Accounts with Adjustments
Adjustmentsin Final Account... Theadjustmenttransactions represent such items of
incomes and expenditures, which relate to the current year and have not yet been
brought into the book ohccounts Such financial transactions are adjusted after the
preparation of trial balance.

Composition of Final Accounts

Manufacturing Trading Account Profit & Loss Trading
Account 9 Account Account

Too Joo J>o J>o T T T To To Do Do

List of Important Adjustments

Outstanding Expenses
Prepaid Expenses

Accrued Income

Income Received in Advance
Closing Stock

Depreciation

Interest on capital

Interest on Drawings
Provision for Bad Debts
Provision of Discount of Debtors
Opening Stock



A
A

Prepaid Expenses, Accrued Income and Income Received in
Advanced

As we know thataccountings done on the basis of the Accrual concept. As per this
concept, we not only record the transactions that are in cash only but also those
which relate to the accounting year whether in cash or not. In order to determine
the correctprofit and loss and the true and fair financial position at the end of the
year, we need to account for all the expenses and incomes pertaining to the curren
accounting year. Thus, Outstanding Expenses, Prepaid Expenses, Accrued Income
and Income Received In Advance require adjustment.

Outstanding Expenses

Sometimes in the normal course lofisiness, an enterprise may have some

expenses relating to which the payment is due at the end of the year. We know
these expenses as Outstanding Expenses.

Wages, salary, rent, interest on the loan, etc. are examples of such expenses that
may remain due at the end of the accounting year.

However, we need to record them as they relate to the incomes of the current year.
Like all other expenses, they are also a charge against the profit of the current yeat




Date Particulars Amount (Dr.) Amount (Cr.)

Expense Alc Dr.

To Outstanding Expense Alc
(Being recording the expense for
the current year outstanding)

Prepaid Expenses

In the normal course of business, some of the expenses may be paid in advance.
However, the organization may not receive the benefits from these expenses by the end
of the current accounting year. We call these expenses as prepaid expenses. We treat

them as current assets.

Date Particulars Amount (Dr.) Amount (Cr.)
Prepaid Expense Alc Dr.

To Expense Alc
(Being prepaid expense
recorded)



Accrued Income

It may so happen that we may earn some incomes during the current accounting
year but not receive them in the same year. Such income is accrued income.

Date Particulars Amount (Dr.) Amount (Cr.)

Accrued Income Alc Dr.
To Income Alc

(Being recording of
accrued incomes)

Income Received in Advance

In the ordinary course of a business, it may receive some incomes in advance in
spite of not rendering the services. Such incomes are incomes received in advance

Thus, these are not pertaining to the current accounting year. Therefore, these are
current liabilities.




Date Particulars Amount (Dr.) Amount (Cr.)
Income Alc Dr.
To Income Received in Advance A/c
(Being income received in
advance recorded)
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BCA 202: Discrete Mathematics

Unit-I

Number Systems Number systemsi natural number, integers,rational numbers,real numbers
complexnumbersarithmeticmoduloa positive integer Radix r representatioridecimalandbinary),
Changeof radix (decimalto binaryandvice versa)

Binomial Theorem and Mathematical Induction: Binomial Theoremfor positive integral indices
generaland middle term in binomial expansionwith simple applications Somesimple problemsof
Principleof Mathematicainduction

Recurrence Relations and Generating Functions: Recurrencerelation, linear recurrencerelation
with constantcoefficients,solutionof linearrecurrenceelationwith constantcoefficients Generating
functions,Solutionof recurrenceaelationsusinggeneratingunctions

Unit-II

Sets Definition of sets,representatiorf sets,type of sets,Operationson sets,sub sets,Powerset
Universalset, Complemenbf a setunion and Intersectionof two sets,VenndiagramsDe- Mo r ¢
law of sets partition of sets,Duality principles

Relations Relation, Typesof relationsi reflexive,symmetric,anti symmetric transitive,equivalenc
andpartial orderrelation RelationanddiagraphsCartesiarproductof two sets

Functions: Function,domainandrange,Oneto oneandonto functions,compositefunctions,inverse
of functions,Binary operations

Unit-llI

Logic and Proofs : Proposition, Conjunction, Disjunction, Negation, Compound proposition
Conditional propositions( Hypothesis,conclusion,necessaryand sufficient condition ) and logical
equivalence,De Mo r g dawoTautology and contradiction, quantifiers, universally quantified
statementcomponenbof a mathematicakystem(axiom, definitions, undefinedterms,theorem,lema
and corollary ), proofs (direct proofs, indirect proofs , proof by contra positive), Mathematica
Induction

Boolean Algebra: Definition and Laws of BooleanAlgebra, Boolean functions, Simplification of
Booleanfunctions,Specialforms of Booleanfunctions,and applicationof Booleanalgebra(openand
closedswitchesswitchesin seriesandparallel) Logic gatesandCircuits

Unit-1V

Graph: Basicterminology,directedandundirectedyraphs pathandconnectivity,typesof graphsnull,
Regular,ComplementaryComplete WeightedandBipartite Subgraphs Operationon graphsi union,
intersection,complement product and composition Representatiorf graphsin computermemory,
(matrix representation} Adjacency matrix, Incidence matrix, Fusion of graphs Isomorphic and
Homeomorphiographs,Pathsand cycles, Eulerianand Hamiltonian graphs,shortestpath algorithm
Planargraphsgraphcoloring Shortespathalgerithms Travellingsalesmarproblem




BCA 202 : Discrete Mathematics

Aim and Objective: The aim of the discretemathematicss the study of mathematicabtructureghat are
fundamentallydiscreteratherthancontinuousIn contrasto realnumbershathavethe propertyof varying
"smoothly", the objectsstudiedin discretemathematic§ suchasintegers,graphs,andstatementsn logic
do not vary smoothlyin this way, but have distinct, separatedvalues Discrete mathematicstherefore
excludestopicsin “"continuousmathematics'suchas calculusand analysis Discreteobjectscan often be
enumerateddy integers More formally, discrete mathematicshas beencharacterizedas the branch of
mathematicslealingwith countablesets

Unit Description

I Number Systems, Binomial Theorem and Mathematical Induction, Recurrence
RelationsandGenerating~unctions

I Sets RelationsandFunctions

Il Logic andProofs,BooleanAlgebra

I\/  Graph



Unit-I
Binomial Theorem and Mathematical Induction, Recurrence Relations and Generating Functions
Number Systems

Natural number- Natural numbers are the numbers which are positive in nature and includes

numbers from 1 till Infinity(BbB). These numt
calculation purposeT he set of natur al numbers is repr
N = ¥ 18 28 35 4 498, Y6 " "7"8.8 .0 10%se,. |

All natural numbers are whole numbers, but all whole numbers are not natural numbers.

Whole Numbers ={0,1,2,3,4,5,7,8,9¢ . }

Integers - arethe numberswhich canbe positive, negativeor zera Thesenumbersare usedto
performvariousarithmeticcalculationsjike addition,subtractionmultiplication anddivision.
Rational Numbers- arerepresentedh p/q form whereq is not equalto zera It is alsoa type of
real number Any fraction with non-zerodenominatorss a rational number Hence,we can say
that Aodis alsoa rationalnumber,aswe canrepresentt in manyforms suchas0/1, 0/2, 0/3, etc
But, 1/0, 2/0, 3/0, etc. arenotrational,sincetheygive usinfinite values

Real Numbers :- Realnumberscan be defined as the union of both the rational and irrational
numbersTheycanbebothpositiveor negativeandaredenotedby thesymbolii R &ll the natural
numbers,decimalsand fractions come underthis category Seethe figure, given below, which
showsthe classificationof realnumerals

Complex numbers- When we combine a Real Number and an Imaginary Number we get
aComplex Number i.e. in theform of a+ ib.

)



Decimal Number- Baseof this numberis 10, digits areusedto represenare0,1,2,3,4,5,6,7,8,9.
Binary Number -Baseof this numberis 2, digits areusedto represenare0,1
Octal Number -Baseof this numberis 8, digits areusedto represenare0,1,2,3,4,5,6,7.

Hexa Decimal NumberBase of this number is 16, digits are used to representare
0,1,2,3,4,5,6,7,89,A,B,C,D,E,F

Convert Decimal to Binary Convert Binary to Decimal

Convert 10110111 to Decimal

2 25
p— 4 1 0 1 1 0 1 1 1
2 12 1 e First remainder [i2e[e4]s2[1] 8 [a]2]1]
e | T ot A ix1= 1
2 6 0 <« Second Remainder T— 1x2= 2
1x4= 4
2 3 0 <« Third Remainder ox8= @
ix18= 16
2 1 1 < Fourth Remainder .
0 1 < Fifth Reaminder Batis 2
1x128 :+i23
Read Up Add 183

10110111 = 183 decimal

Binary Number = 11001

BCA 35



Binomial Theorem and Mathematical Induction:

Inductionis a way of proving statementsnvolving thewordsi f allmN N, arin generali f o r
all integersn Ok.0 Think of somestatementhatdepend®nn.

Forexampleconsiderthe statemenP(n) i3 | (1 + 22n L) Of courseegachoneof the statements
P@Q), PQ), P, ... will beeithertrue or false If your goalis to provetheyareall true,you might
Imaginestartingby checkingfinitely manyof them(e.g., P(1): @ | 30is clearlytrue,andP(2): i3 |
90 is clearly true) No matterhow manyyou check,though,this will neverbe a proof thatall of
the statementairetrue

If we showthatP(1) is true,andwe showthatthe chainof implicationsP(1)+ P@2)+ P@®)t

t P(n)t+ P(n+1)+ ..istrue,thenwe havereallyproventhatwe canalwaysstartwith knowing
P(1) andfollow this chainuntil we find out thatany P(n)is true! You canimagineinductionasa
way to provewe canclimb ashigh aswe wantto on aladder Ratherthanclimbing all the way to
the top, we simply say. i kcangeton the first rung of thel a d chedii &l f6 an a rung of the
ladder,| knowhowto climb upto thenextoneo

Principle of Mathematical Induction Fix anintegerk N Z. Let P(n) be a statementfor eachn O
k. If bothof the following aretrue: (a) P(k) is true (b) for all n Ok, P(n)+ P(n+ 1), thenP(n)is
truefor all integersn OKk.



Proof. Eventhoughthis is a fairly intuitive principle, we canprovidea proof (basedon the well-
ordering property of the integers) As you might expect,the proof is by contradiction For
simplicity, we will assumek = 1 in the proof (it would work for any k, though) Notice that this
theoremis an implication We want to show that ((a) and (b)) + (P(n)is true for all n N N.)
Assumethatwe know both (a) and(b) aretrue.

For acontradictionassumehatthereexistsanintegerm™ N suchthatP(m)is false Considerthe
setS={n N N:P(n)is false} Sis asubsebf the naturalnumbersalso,notethatm~ SsothatS
Is nonempty Then,considerml, the smallestnaturalnumberthatis in S. Sinceby (a) we know
thatP(1) is true, it mustbethatml O2; this guaranteethatml1 1 1 is a naturalnumber Sincem1
Is thesmallestelementn S,m11 1~/ S,which meanghatP(mL1 1) is true But (b) tells usthat
P(m_i1 1)+ P(ml). ThereforeP(ml) is true,which meansml N/ S. Thisis a contradiction Our
assumptiorthatsuchanm existsmusthavebeenwrong,andhenceP(n)is truefor everyn™ N.
To provea statemenf(n) is truefor all n ¥ N by induction,we simply provethe statementga)
and(b) above

Theoutline of a proof by inductionlookslike this:

Basecase CheckthatP(k) is true. Inductivestep Fix anyn Ok. AssumeP(n)is true ..... usethis
hypothesisandany othertrue factsor logic thatyou need..... ConcludethatP(n+ 1) is true The
basecaseshowsthat P(k) is true, andthe inductive stepprovesthatfi f allm Ok, P(n)+ P(n+
1).0 Oncewe havedoneboththesesteps applyingthe Principleof Mathematicalnductionallows
usto concludethatP(n)is truefor everyintegern Ok.



Definitions

Basecase The stepin a proof by inductionin which we checkthatthe statements true a specific
integerk. (In otherwords,the stepin which we prove(a).)

Inductive step The stepin a proof by inductionin which we provethat, for all n Ok, P(n)+ P(n
+ 1). (I.e, the stepin whichwe prove(b).)

Inductive hypothesis Within the inductive step,we assume&P(n). This assumptions calledthe
inductivehypothesis

Sigmanotation: The notationPnk=1 akis shorthandfor the sumof all thea k osn k = 1 to n.
Thatis, Pnk=1ak=al + a2 + ... + a nli+ an (Similarly, the productnotationis Qn k=1 ak=al -
a2-..-anli-an)

Binomial coefficients LetnN N. If 0 Or On, the binomial coefficient(oftenreadfi rthooser @&
definedto be nr =n!rl(n T r)!. ExamplesWe usedinductionto prove eachof the following
examplesn lecture

1. ProveXn k=1k=n(n+1) 2foralln~ N.

2. Fix a(real)numberp >T1 1.

Provethat(1+p)nO1+ npforalln N.

3. FixXx,yN Z. Provethatx 2n 1. +y 2n Lis divisibleby x +y for allnN N.

4. Provethat10n < n! for all n ©25. 5. We canpartitionanygivensquarento n subsquaresor all
n O6. Thefirst four arefairly simpleproofsby induction Thelastrequiredrealizingthatwe could
easilyprovethatP(n)+ P(n+ 3).

We could provethe statemenby doing threeseparaténductions,or we could usethe Principle of
Stronglnduction



Recurrencerelation is a way of defining a series in terms of earlier member of the series. With a
few initial terms, it is a complete description and if often much simpler thax@icite formula

for the nth term of the series which only uses n, not earlier terms.

Generating function (GF) is an infinite polynomial in powers of x where théhterm of a series
appears as the coefficient of x*(n) in the GF. Where there is a simple expression for the generat
function, for example 1/€x), we can use familiar mathematical operations such as accumulating
sums or differentiation and integration to find other related series and deduce their properties frc
the GE

When we have a series or numbers, a formula for the general term makes it easy to compute ar
term directly. However, sometimes it is not easy to find such a formula but it is much easier to
find how one term relates to some of the earlier terms.

For instance, th&ibonacci number6,1,1,2,3,5,8,13,...0,1,1,2,3,5,8,13ave a simple

description where each term is related to the two terms befor&{nh)F(n)is thenn(th) term of

this seriesthenwe hate( n) = F ( n1T 1) + FLJ+R(n2. THs(srcdlled BeCunsive

formula or arecurrence relation since it needs earlier terms to have been computed in order to
compute a later term.

A recurrence formula also needs sam&al terms since at the moment we could start form any
two numbers and get very difference series:

2, 1leads to 2+1=3, 1+3=4, 7, 11, .... called the Lucas Numbers whereas

0,1lleads 1, 1, 2, 3, 5, ... the Fibonacci Numbers.

So the complete recurrence relation is
F(0)=0,F(1)=1,F(n)=F(n1l1l)+FD¥in2)i fnOOE(0) =



http://www.maths.surrey.ac.uk/hosted-sites/R.Knott/Fibonacci/fib.html

Unit-Il Sets, Relations and Functions
Basic SeftTheory :-

A i wedefinedc o | | eadf distirctollectscanbe consideredo be a set Thus,the principal
propertyof a setis thatof i me mb e rorsiihbi epl 6o NVigell-defined, in this context, would
enableusto determinewhethera particularobjectis amemberof a setor not

A setis typically expressedy curly braces{ } enclosingits elementsif A is a setandais an
elementof it, we write aN A. The fact thata is not an elementof A is written asa 68 A. For
instancejf Aistheset{1, 4,9, 2}, thenl~ A, 4N A, 2N Aand9N A.But76N A, " 6N A, the
Englishword6 f oisunotin A, etc

Thefollowing notationswill befollowed
Theemptyset,denoted, is the setthathasno element
N:={1, 2,...}, thesetof Naturalnumbers

W :={0,1, 2, ...}, thesetof wholenumbers
Z:={0,1,11,2,12,...}, thesetof Integers
Q:={pqg:p,qVN Z, q6=0}, thesetof Rationalnumbers
R :=thesetof Realnumbersand

C :=thesetof Complexnumbers

The setS that containsno elementis calledthe emptysetor the null setandis denotedoy { } or
n . A setthathasonly oneelements calleda singletonset

Onehasthree main waysfor specifyingaset Theyare

RNCURCINESIRCYT N =



1. Listing all its elementg(list notation),e.g., X = {2, 4, 6, 8, 10}. Then X is the setof evenintegers
betweerD and12.

2. Statinga propertywith notation(predicatenotation),e.g.,

(@) X = {x : x is a prime number} This is readas i Xis the setof all x suchthatx is a

prime n u mb. eHer®, X is a variable and standsfor any object that meetsthe criteria

afterthecolon

(b) ThesetX ={2, 4, 6, 8, 10} in the predicatenotation can be written asi. X = {x : 0

< x 010, x is aneveninteger}, orii. X ={x : 1 <x < 11, x is an eveninteger}, or iii.

x ={x : 20x 010, x is aneveninteger} etc Notethattheaboveexpressionare certain
rulesthathelpin definingtheelementf thesetX. In generalpnewrites X = {x:p(X)} or X ={x |
p(x)} to denotethesetof all elementsc (variable)suchthatproperty p(x) holds In the above note that
N c o lissametimeseplacedoyii | O

3. Defining a setof ruleswhich generatats membergrecursivenotation),e.g., let X = {x : x is aneven
integergreaterthan3}. Then, X canalsobe specifiedby (a)4 N X, (b) whenevex N X, thenx + 2N X,
and(c) everyelemeniwf X satisfiesheabovetwo rules

Operationson Sets
Let X andY betwo sets

1. Theunion of X andY , denotedby X ° Y , is the setthat consistsof all elementsof X andalsoall
elementof Y . Morespecmcally,x Y = {x|xN XorxN Y},

2. Theintersectionof X andY , denotedby X z Y , is the setof all commonelementsof X andY .
More specifically,X z Y ={x|xN X andx N Y }.

3. ThesetsX andY aresaidto bedisjoint if Xz Y =0,

4. Thesetdifferenceof X andY , denotedby X \Y , isdefinedby X \Y ={x N X :x 6N Y }.

5. Theset(X\Y) (Y \X), denotedby X e Yis calledthe symmetric difference of X andY .

Universal Set Let U betheuniversalsetandX P U. Then,the complemenbf X, denotedby Xc ,
Is definedby Xc ={x N U:x6N X}.



DeMor gano6 qa).lle®weMor gandés | aws help us to convert
that involve only complements and unions or only complements and intersections.
(S Tr= c<¢
{ c= g0 TC
Relations
Let X and Y be two sets. Then their Cartesian product, denoted by Xs defined as X Y = {(a, b) :

aN X, b~ Y} The elements of X Y are also called ordered pairs with the elements of X as the first
entry and elements of Y as the second entry. Thus, (al, bl) = (a2, b2) if and only if al = a2 and b1 = b:

Let X and Y be two nonempty sets. A relation R from X to Y is a subsetl of Xi.e., it is a collection

of certain ordered pairs. We writ®y to mean (x, y¥ RP X | Y . Thus, for any two sets X and Y, the
sets" and XI Y are always relations from X to Y . Arelation from X to X is called a relatioX on

Let X and Y be two nonempty sets and let R be a relation from X to Y . Then, the inverse relation,
denoted by RT1 , is a relativord Xf(x, p)mR}YSotfomaIIXN d
XandyN Y (x,y)N Rifand only if (y, XN R 1i

Let R be a nonempty relation from X to Y . Then, 1. thelsetR:= {x : (X, y)N¥ R} is called the domain

of R1, and 2. the seagR:={y N Y : (X, y)N R} is called the range of.R

Functions
Let X andY benonemptysetsandlet f bearelationfrom X toY .

1. fiscalleda partialfunctionfrom X to Y , denotedby f : X * Y , if for eachx N X, f({x}) is
eitherasingletonor .

2. Foranelementx N X, if f({x}) ={y}, asingletonwe write f(x) =y. Hencey is referredto as
the imageof x underf andx is referredto asthe preimageof y underf. f(x) is saidto be
undefinedatx N X if f({x}) =n,

3. If fis apartialfunctionfrom X to Y suchthatfor eachx N X, f({x}) is a singletonthenf is
calledafunctionandis denotecbyf: XY Y .



Observehatfor anypartialfunctionf : X * Y , thecondition(a,b),(a,b0) N f impliesb=b 0. Thus,if f: X
* Y , thenfor eachx N X, eitherf(x) is undefined,or thereexistsa uniquey N Y suchthat f(x) =y.
Moreover,if f : X Y Y is afunction,thenf(x) existsfor eachx N X, i.e., thereexistsa uniquey N Y such
that f(x) = y. It thusfollows that a partial functionf : X * Y is a functionif andonly if domf = X, i.e,
domains

Convention;

Let p(x) beapolynomialin thevariablex with integercoefficients Then,by writing 6 fZ Y Z is afunction
definedby f(x) = p ( xwe teanthe functionf = {(a, p(a)): aN Z}. For examplethefunctionf: ZY Z
givenby f(x) = x 2 correspondso theset{(a, a2) : aNn Z}.etof fis X.

Let X beanonempty set 1. Therelationld := {(x, x) : x N X} is calledtheidentity relationon X. 2. The
functionf : X Y X definedby f(x) = x, for all x ¥ X, is calledtheidentity function andis denotedby Id. 3.
Thefunctionf : X Y Rwith f(x) =0, for all xN X, is calledthe zerofunctionandis denotedy O.

A functionf : X Y Y is saidto beinjective (alsocalledone-oneor aninjection)if for all x, yN X, x 6=y
impliesf(x) 6=f(y). Equivalently,f is oneoneif for all x, y N X, f(x) =f(y) impliesx =y

Letf: X Y Y beafunction LetA P X andA 6=0. Therestriction of f to A, denotedby fA, is thefunction
FA={(x, y): (x,y)N f, xN A}

A functionf : X Y Y is saidto be surjective (alsocalledontoor a surjection)if f 1 1 ({b}) 6= for eachb
N'Y . Equivalentlyf: X Y Y is ontoif thereexistsa presimageunderf, for eachb™ Y .

Let X andY besets A functionf : X Y Y is saidto be bijective (alsocall a bijection)if f is bothoneone
andonto. ThesetX is saidto beequinumerousl with thesetY if thereexistsa bijectionf : X Y Y .
Clearly,if asetX is equinumerousvith asetY thenY is alsoequinumerousvith X. Hence X andY
aresaidto beequinumerousets



Composition of function :Let f andg betwo relationssuchthatrng f P domg. Then,thecompositionof
f andg, denotedby g Uf, is definedasg Uf ={(x, z) : (x,y) N fand(y, z)N gfor somey N rngf P dom
g} . Noticethatthe compositionof two relationsin the abovedefinitionis arelation In case pothf andg
arefunctions,g Uf is alsoa function,and(g Uf)(x) = g (f(x)) as(x, z) ¥ g Uf implies thatthereexistsy
suchthaty = f(x) andz = g(y). Similarly, onedefinesf Ug if rngg P dom

Algebra of compositionof functionsLetf: XY Y, g:YY Zandh:ZY W befunctions

1. Then (hUg) Uf : ZY W andh U(g Uf) : X Y W arefunctions Moreover,(h Ug) Uf = h U(g Uf)
(associativityholds)

If f andg areinjectionstheng Uf : X Y Z is aninjection

If f andg aresurjectiongheng Uf : X Y Z is asurjection

If f andg arebijectionstheng Uf : X Y Z is abijection

[Extension]lf domf Z domh =0 andrngf Z rngh =0 thenthefunctionf® hfromX" ZtoY"

W definedby f* h={(a, f(a)):aM™ X} ° {(c, h(c)): cN Z} isabijection

6. Let X andY be setswith at leasttwo elementseachandletf : X Y Y be a bijection Thenthe
numberof bijectionsfrom X to Y is atleast2.

Equivalencerelation

Let A beanonemptyset Then,arelationR onA is saidto be

1. reflexiveif for eacha™ A, (a,a)N R.

2. symmetricif for eachpairof elements, b A, (a,b)¥ Rimplies(b,a)N R.

3. transitiveif for eachtriple of elementsa,b,cN A, (a,b),(b,c)N Rimply (a,c)¥ R

Let A be a nonemptyset A relation on A is called an equivalencerelation if it is reflexive,

symmetricandtransitive It is customaryto write a supposecquivalenceelationasD ratherthan

R. The equivalenceclassof the equivalenceelationD containinganelementaN A is denotedoy
[a], andis definedas[a] :={x ¥ A:x D a}.

SARE RN



Unit-Ill Logic and Proofs, BooleanAlgebra

Boolean Algebra is the mathematicsve useto analysedigital gatesand circuits We
can usethesefi L a wfsB o o | doabotid reduceand simplify a complex Boolean
expression

The variablesusedin BooleanAlgebra only haveone of two possiblevalues,a logic
f0O0 and a logic Al0 but an expressioncan have an infinite numberof variablesall
labelledindividually to represeninputsto the expressionf-or example variablesA, B,
C etg giving usa logical expressiorof A + B = C, but eachvariablecanONLY beal
oral.

Description of the Laws of Boolean Algebra

Annulment Law T AtermANDEdwi t h a [0 OREelgyuthsa Ofi do
1

A.0=0 AvariableA N D 6wt O is always equal t0
A+1=1 AvariableOR 0 wiith 1 is always equal to 1

ldentity Law T AtermOREedwi t h &ANDEdwi 6 h a 10 will
term

A+ 0=A AvariableO R 6 wiith O is always equal to the variable

A.1=A AvariableA N D 6witd 1 is always equal to the variable

Idempotent Law i An input that iSAND Eed or OREed with itself is equal to thahput
A+A=A AvariableO R 0 witth itself is always equal to thariable A. A=A
A variableA N D 0 veitd itself is always equal to the variable

\



ComplementLaw i AtermANDEedwi t h i t s compl e me nQREedvighita | s
compl ement equals nAlo

A.A=0 AvariableA N D 0wt its complement is always equal@o

A+A=1 AvariableOR 0 witth its complement is always equal to 1

Commutative Law T The order of application of two separate terms is not important

A.B =B .A The order in which two variables akeN D 6 ma#les naifference

A+ B =B +A The order in which two variables a@R 6 makes no difference

Double Negation Lawi A term that is inverted twice is equal to the original term

A=A Adouble complement of a variable is always equal to the variable

de Morganks Theoremi Ther e are tBo fdeedMooganhheor ems,

(1) Two separate termidORFedtogether is the same as the two terms inverted (Complement)
andANDEedfor example:A+B =A . B

(2) Two separate termi$AND Fedtogether is the same as the two terms inverted (Complement)
andORFedfor example:A.B=A +B

Other algebraic Laws of Boolean not detailed above include

Distributive Law T This law permits the multiplying or factoring out of an expression.
A(B + C)=A.B +A.C (OR DistributiveLaw)

A+ (B.C)=(A+B).(A+ C) (AND Distributive Law)




Absorptive Lawi This law enables a reduction in a complicated expression to a
simpler one by absorbing like terms.
A+ (A.B)=A (OR Absorption Law)
A(A+B) =A (AND Absorption Law)

Associative Law This law allows the removal of brackets from an expression and
regrouping of the variables.

A+(B+C)=(A+B)+C=A+B+C (OR Associate Law)
AB.C)=(A.B)C=A.B.C (AND Associate Law)




Propositional Logic A proposition is a collection of declarative statements that has either a truth
value "trueo or a truth value "false". A pr
connectives. We denote the propositional variables by capital letters &) Bl he connectives
connect the propositional variables.

Some examples of Propositions are given bel

"Man 1Is Mortal ", It returns truth value ATEF
"12+9=31 2" | It returns truth value AFALSEDO
The following Iis not a Proposition 1

"Ais less than 2". It is because unless we give a specific value of A, we cannot say whether the
statement is true or false.

Connectives

|l n propositional | ogi c generally we wuse fi\
ORT{ ") ,AND ( "), Negatiot NOT (=), Implication/ if-t h e n ),(f #nd only if ¢ & ).

OR( D)1 The OR operation of t wd BArB) igous if &t leastn s
any of the propositional variable A or B is true.

A = [~ B ANDC)T The AND BL A B
operation of two True True True
True True True propositions A and B
T - - (written asA™ B) is True False False
rue alse rue H
be ol tie False True False
False True True propositional variable
A and B is true. False False False

False False False



Negationt-)T The negation of @& propopsitioc
A (written as—A-A) is false when A is true

and is true when A is false True False

False True

Implication /if-then (Y Y)T An
implicationAYBAYBs the propositi@én AiB Al tfhe.n
Bo. |t is false if A is true and B _is fal
are true. True True True

True False False

False  True True

False False True

Ifand only if (4 & )T A BAuY Bis bi-

conditional logical connective which is true when A B Au B
p and g are same, i.e. both are false or both are
true. True True True

True False False
False True False

False False True



Predicate Logic A predicateis an expressiorof one or more variablesdefinedon somespecific
domain A predicatewith variablescanbe madea propositionby eitherassigninga valueto the
variableor by quantifyingthevariable

Thefollowing aresomeexamplesof predicates

Let E(X,y) denote'x = y*

Let X(a, b,c) denote'a+ b +c=0"

Let M(X, y) denot€e'x is marriedtoy i

Well Formed Formula

Well FormedFormula(wff) is a predicateholding any of thefollowing 1
All propositionalconstantandpropositionalvariablesarewffs

If x is avariableandY is awff,! xY! xY andmxYmxY arealsowff
Truth valueandfalsevaluesarewffs, Eachatomicformulais a wff

All connectivexonnectingwffs arewffs

Quantifiers- The variable of predicatesis quantified by quantifiers There are two types of
qguantifierin predicatdogic 1 UniversalQuantifierandExistentialQuantifier

Universal Quantifier - Universalquantifier statesthat the statementsvithin its scopearetrue for
everyvalue of the specificvariable It is denotedby the symbol! 1.} xP(x)! xP(x) is readasfor
everyvalueof x, P(X) is true

Example1 "Man is mortal" canbe transformednto the propositionalfform! xP(x)! xP(x) where
P(X) is the predicatewhich denotes is mortal andthe universeof discoursas all men

Existential Quantifier - Existentialquantifier statesthat the statementsvithin its scopearetrue
for somevaluesof the specificvariable It is denotedoy the symbolm mmxP(x)MxP(x) is readas
for somevaluesof x, P(x)is true



Example T "Some people are dishonest" can be transformed into the propositional
form mxP(x)MmxP(x) whereP(x) is the predicatewhich denotesx is dishonesi@andthe universeof
discoursas somepeople

NestedQuantifiers

If we use a quantifier that appearswithin the scopeof anotherquantifier, it is called nested
quantifier

Example

I ambPR(x,y)) ambR(x,y) where P@,b)P@,b) denotesa+b=0a+b=0

I a bl cRab,g a bl cRa,b,g where P@,b)P@,b) denotesa+p+9=@+b+c
Table for Rules

Rule of Inference Name Rule of Inference Name

< . Addition - . Disjunctive Syllogism

PGP QPCP Q P Q-PCQP Q-RNQ ) yllog
PQCP QPQCP Q Conjunction PY QQY RCPY Rt v v IEwv Hypothetical Syllogism

Mow
P" QCPP QGP Simplification (PY Q) (RY S)IF R(;Q” Sot | Constructive Dilemma
Q) 6 Wi RX® S

Modus Ponens RO t B G M~ WP -R Destructive Dilemma

PY Q-QC-PP Y Qa QP Modus Tollens




Unit-IV Graph

A graph is a set of points, called nodes or vertices, which are interconnected by a set of lines
called edges. The study of graphsgoaph theory is an important part of a number of disciplines
in the fields of mathematicengineering.

A graph (denoted a5=(V,E)) consists of a ncempty set of vertices or nodes V and a set of
edge<.

Let us consider, &raph isG=(V,E) where

V={a,b,c,d andE={{a,8,{ a,d,{ b,¢.{ c,d}} v O

Degreeof a Vertex T 1The degree of a vertex V of a graph ® \3
dh-

G (denoted bydeg(V)) is the number of edges incident witr b

thevertex V

Vertex Degree Even / Odd
a 2 even
b 2 even
C 3 odd
d 1 odd



Evenand Odd Vertex 1 If the degreeof a vertexis even,the vertexis calledan evenvertexand
if thedegreeof avertexis odd,thevertexis calledanoddvertex

Degreeof a Graph T The degreeof a graphis the largestvertex degreeof that graph For the
abovegraphthe degreeof thegraphis 3.

The Handshaking Lemma T In agraph,the sumof all the degreesf all the verticesis equalto
twice the numberof edgesFor example,in abovecase sumof all the degreesf all verticesis 8
andtotal edgesare4.

There are mainly two ways to represent a gr
Adjacency Matrix

Adjacency List

Adjacency Matrix

An Adjacency Matrix A[V][V] is a 2D array of size V V whereVV is the number of vertices in a
undirected graph. If there is an edge betwégto V, then the value of Af,]J[V,]=1 and
A[V,][V,]=1, otherwise the value will be zero. And for a directed graph, if there is an edge
betweerV, to V,, then the value of A[,][V,]=1, otherwise the value will be zero

Adjacency Matrix of an Undirected Graph
Let us consider the following undirected graph anc
construct he adj acency matr.i

a C

b




The adjacency matrix of the abeuadirected graph will be

a
a 0
b 1
C 1
d 0
Adjacency Matrix of a Directed Graph
Let us consider the
a C

b C
1 1
0 1
1 0
0 1
foll owing
a
a 0
b 0
C 0
d 0
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Adjacency List a + b
In theadjacencylist, anarray(A[V]) of linked

lists is usedto representhegraphG with V b
numberof vertices An entryA[V,] represents

thelinked list of verticesadjacento the Vx-th c >
vertex Theadjacencyist of theundirectedyraphis

asshowninthef i gur el d >

Bipartite Graph - If the vertexset of a graph G cdre

splitinto two disjoint sets, Yand \, , in such a way

thateach edge in the graph joins a vertex jrid/a

vertexin V, , and there are no edges in G that connect

two vertices in \f or two vertices in Y, then the graph

G is called a bipartite graph

Complete Bipartite Graph - A complete bipartite graph is
abipartite graph in which each vertex in the first sgoiised

to every single vertex in the second set. The complete bipartite
graphis denoted b, , where the graph G contains X vertices
in the first set and y vertices in the second set.

BCA
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Euler Graph - A connected graph G is called Balergraph,

if there is a closed trail which includes every edge of the graph G.
Euler Path - An Euler path is a path that uses every edge of a
graphexactly once. An Euler path starts and ends at different vertice
Euler Circuit - An Euler circuit is a circuit that uses every edge of
agraph exactly once. An Euler circuit always starts and enitie at
same vertex. A connected graph G is an Euler graph if andfoally
verticesof G are of even degree, and a connected graptEGlesianif
andonly if its edge set can be decomposed into cycles a b
Non-EulerGraph Here degree of vertex b and d is 3, an odd degree
andviolating theeulergraph condition

Hamiltonian graph - A connected graph G is called Hamiltongnaph 4
if there is a cycle which includes every vertex of G and the cycle is
calledHamiltonian cycle. Hamiltonian walk in graph G is a walk that pa:
througheach vertex exactly once.

Dirac's Theorem-1 f G i s a si mple graph 3 c e
fdeg v) O {n}/ {2} for each vertex @ g
graph

Ore'sTheorem-1 f G i s a simple graph wil?2 1 b 2 S

degx)+de y) O n f or -adjagentivertipes x and ypthen the
graphG is Hamiltonian graph.




Isomorphism

If two graphs G and H contain the same number of vertices connected in the same way, they are called isomc
graphs (denoted by & H).

It is easier to check neisomorphism than isomorphism. If any of these following conditions occurs, then two
graphsarench somor phi c 1

The number of connected components are different

a
C
Vertex-set cardinalities ardifferent p :
Edgeset cardinalities are different
Degree sequences atdferent
Homomorphism m\o
A homomorphism from a graph to a grapiH is b b ) Ak b

amapping (May not be a bijective mapping)

h: G Y H suchE@{®atyY 1( hE&X) Itynaps(@djacent vertices of graph G to the adjacent
vertices of the grapH.

Properties ofHomomorphisms

A homomorphism is an isomorphism if it is a bijective mapping.

Homomorphism always preserves edges and connectedness of a graph.

The compositions diomomorphismare alschomomorphisms

To find out if there exists any homomorphic graph of another grapNis@mpletgroblem

Planar graph1 A dGrisaadldd a planar graph if it can be drawn in a plane without any edges crosse
If we draw graph in the plane without edge crossing, it is called embedding the graph in the plane.

Non-planar graphi A g r a-plénarif is cammat be drawn in a plane without graph edges crossing.

a [ a Ty
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BCA 203 : Operating system

Aim and Objective : To make the computelystemconvenient to use in an
efficient manner. To hide the details of the hardware resources from the users. To
provide users a convenient interface to use the comgygtem

Unit1 T Introduction
Unit Il - Process Management
Unit Il - Memory Management:

Unit IV - Information Management
Unit V- Distributed Computing



Unit | ¢ Introduction

Necessityof Operating system

An operatingsystemis the mostimportantsoftwarethat runson a computer It manageshe computer's
memoryand processesaswell asall of its softwareand hardware It alsoallows you to communicate
with the computemwithout knowinghowto speakthe computer'danguage
operatingsystemterminology

Evolution of operating system

OperatingsystemevolutionThe first computersisedbatchoperatingsystemsin which the computeran
batchesof jobs without stop Programswere punchedinto cardsthat were usually copiedto tapefor
processingWhenthe computerfinishedonejob, it would immediatelystartthe nextoneonthetape
Multiprogramming system

Multiprogramming Sharingthe processorwhentwo or more programsresidein memoryat the same
time, is referred as multiprogramming Multiprogramming assumes a single shared
processarMultiprogrammingincreasesCPU utilization by organizingjobs so thatthe CPU alwayshas
oneto execute

Batch system

Batchoperatingsystemdo not interactwith the computerdirectly. Eachuserprepareshis job on an off-
line devicelike punchcardsandsubmitsit to the computeroperator To speedup processingjobs with
similar needsarebatchedogetherandrun asagroup

Timesharing system

Time-sharingis a techniquewhich enablesmanypeople, locatedat variousterminals,to usea particular
computer system at the same time. Time-sharing or multitasking is a logical extension of
multiprogramming Processor'sime which is sharedamong multiple userssimultaneouslyis termed
astime-sharing



Unit | ¢ Introduction

Processcontrol
A processontrol block (PCB)is a datastructureusedby computeroperatingsystemso storeall the
information abouta process It is also known as a processdescriptor When a processis created
(initialized or installed),the operatingsystemcreatesa correspondingprocesontrol block
Realtime system
A reakttime operating system (RTOS) is an operating system (OS) intended to serve real
time applications that process data as it comes in, typically without buffer delays
Processindgime requirementgincluding any OS delay) are measuredn tenthsof secondsor shorter
incrementsof time.

Factorsin OS Design

Performance protection and security

Protectionand security requiresthat computerresourcessuch as CPU, software's,memory etc
are protected This extendsto the operating system as well as the data in the system ...
The systemmustbe protectagainstunauthorizedccessyiruses,wormsetc

Correctness

Correctnesss a continuousvariable A given pieceof softwarecanbe moreor lesscorrect It might
not recognizea particularvalid input It might crash,hang,or producean incorrectresultfor valid
input Theunit of measureof correctnesss defectdensity,the numberof defectsperline of code
Maintainability application integration

maintainabilityis the easewith which a productcanbe maintainedn orderto: correctdefectsor their
causeyepairor replacefaulty or worn-out componentsvithout havingto replacestill working parts,
makefuture maintenanceasieror. copewith achangedenvironment



Unit | ¢ Introduction

Portability

Portabilityis a characteristic attributed to a computer program if it can be used in an operating syste
other than the one in which it was created without requiring major reWorkingis the task of doing

any work necessary to make the computer program run in the new environment.

Interoperability

Ability of a computer system to run application programs from different vendors, and to interact with
other computers across local or wagiea networks regardless of their physical architecture and opera
systems.

Device Management

Device Managemens$ another important function of tloperating system. Device management
responsible fomanagingall the hardwar&evicesof the computesystem. Aroperating systemmanages
thedevicesin a computesystemwith the help ofdevicecontrollers andlevicedrivers

I/O Programming concepts

The primary role of theperating systerm computer Input / Output is to manage and organize 1/0O
operationsand all I/Odevices. In this chapter, you will learn about the various uses of input output
devices concerning theperating system.

Device controllers

A device controllers a part of the computer system that makes sense of the signals going to and coi
from the CPU.

Device drives Interrupt Driven I/O

Interruptdriven system. An operating system in which th&erruptsystem is the mechanism for
reporting all changes in the states of hardware and software resources, and such changes are the «
that induce new assignments of thessorcedo meet workioad demands.



Unit | ¢ Introduction

Memory Mapped 1/O

Memory mapped I/Gs a way to exchange data and instructions between a CPU and peripheral de
attached to itMemory mapped IGs one where the processor and ltBalevice share the
samememorylocation(memory),i.e. the processor d@ddevices arenappedusing
thememoryaddress.

Direct Memory Access

Direct memory acceg®MA) is a feature of computer systems that allows certain hardware
subsystems taccessnain systenmemory(randomaccess memory) independent of the central
processing unit (CPU).

Device management scenarios

Serial communications

Serial communicationsclude most network devices, keyboards, mice, MODEMSs, and terminals.
When doingserial communicationsach word (i.e. byte or character) of data you send or receive is
sent one bit at a time.

Sequentially accessed storage devices

Sequential access memory (SAM) is a class of data storage devices that read stored data in a se
This is in contrast to random access memory (RAM) where data can be accessed in any order.
Sequential access devices are usually a form of magnetic storage or optical storage.
Randomly accessed devices

Randomaccess device. any mematgvicein which it is possible to find any particular record as
quickly, on average, as any other record. The computer's internal RAM and disk dermgsare
examples ofandomaccess devices. Contrast sequerfatcess device.



Unit Il - Process Management

ProcessManagement
E An operatingsystemexecutes variety of programs
A Batchsystemi jobs
A Time-sharedsystems userprogramsor tasks
E Textbookusesthetermsjob andprocessalmostinterchangeably
E Process$ aprogramin execution procesexecutionmustprogressn sequentiafashion
E  Multiple parts
A\ Theprogramcode,alsocalledtext section
Currentactivity including programcounter,processoregisters
Stackcontainingtemporarydata
Functionparametersieturnaddressedocal variables
Datasectioncontainingglobalvariables

Heapcontainingmemorydynamicallyallocatedduringruntime

I I I > D

Processlefinition

A processs basicallya programin execution The executionof a processnustprogressn a sequential

fashion A processs definedasan entity which representshe basicunit of work to be implementedn
thesystem

processcontrol

processcontrol block (PCB) is a datastructureusedby computeroperatingsystemsto storeall the

information about a process It is also known as a processdescriptor When a processis created
(initialized or installed),the operatingsystemcreatesa correspondingprocessontrol block



Unit Il - Process Management

ProcessAddressSpaces
An addressspaceis a rangeof valid addressesn memorythat are availablefor a programor process
Thatis, it is the memorythat a programor processcanaccessThe memorycanbe eitherphysicalor
virtual andis usedfor executingnstructionsandstoringdata

ProcessAbstraction

Processearethe mostfundamentabperatingsystemabstraction Processesrganizeinformationabout
otherabstractionandrepresent singlething thatthe computeris "doing." You know processeasapp
ResourceéAbstraction

Resourcabstractions the proces=f "hiding the detailsof how the hardwareoperatestherebymaking
computerhardwarerelatively easyfor anapplicationprogrammeto use"

SchedulingMechanisms

Firstcomefirst served

first come, first serve basis It is a nonpreemptive, preeemptive scheduling algorithm Easy to
understandndimplement Its implementations basedon FIFO queue

Shortestjob next

Shortestjob next (SJIN), also known as shortestjob first (SJF) or shortestprocessnext (SPN), is a
schedulingoolicy thatselectdor executionthe waiting processwith the smallestexecutiontime

Priority scheduling

Priority schedulings a nonpreemptivealgorithmandoneof the mostcommonschedulingalgorithmsin
batchsystemsEachprocesss assigneda priority. ... Processewith samepriority areexecutedon first
comefirst servedbasis



Preemptivestrategies(RoundRobin,two queues,multiple level queues)

RoundRobin

Roundrobin (RR) is one of the algorithms employed by processand network schedulersin
computing As thetermis generallyused time slices(alsoknownastime quanta)areassignedo each
processn equalportionsandin circularorder,handlingall processesvithout priority (alsoknownas
cyclic executive)

Twoqueues

Queueis divided into separatequeuesfor eachclassof processesFor example,let us take three
differenttypesof processSystemprocessednteractiveprocesseandBatchProcesses
BasicSynchronizatiorprinciples

ProcessSynchronizationmeans sharing system resourcesby processesin a such a way that,
Concurrentaccessto shareddatais handledthereby minimizing the chanceof inconsistentdata
Maintaining dataconsistencydemandsnechanismg$o ensuresynchronizedexecutionof cooperating
processes

Semaphores

Semaphorés a variableor abstractatatype usedto controlaccesto a commonresourceby multiple
processes aconcurrensystemsuchasa multitaskingoperatingsystem

Sharedmemory multiprocessor

A sharedmemorymultiprocessors a computersystemcomposedf multiple independenprocessors
thatexecuteadifferentinstructionstreams

Synchronization

Synchronizationis a way to coordinateprocesseghat use shareddata It occursin an operating
systemamongcooperatingorocesses



Unit Il - Process Management

Inter processcommunication

Inter Process Communication (IPC) refers to a mechanism,where the operating systems allow
variousprocesse$o communicatevith eachother This involvessynchronizingheir actionsandmanaging
shareddata

Inter processmassages

This communicatiorcould involve a procesdetting anothermprocesknow that someeventhasoccurredor
transferringof datafrom oneprocesgo another

Deadlocks

Deadlockoccurswhen a processor threadentersa waiting statebecausea requestedsystemresourceis
held by anotherwaiting processwhich in turn is waiting for anotherresourceheld by anotherwaiting
process

Handlingdeadlock

Deadlockpreventionor avoidance Do notallow the systemto getinto a deadlockedtate

Deadlockdetectionandrecovery- Abort a processor preemptsomeresourcesvhendeadlocksaredetected

Assigned to w Resource 1 w Waiting four
- .\."\"'-\.
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Unit Il - Process Management

Memory Management

memory managemenis the function responsiblefor managingthe computer'sprimary memory
The memorymanagemenfunction keepstrack of the statusof eachmemaorylocation,eitherallocated
or free It trackswhenmemoryis freedor unallocatecandupdateghe status

Requirementson the primary memory

RAM is volatile memory,meaningit is erasedvhenthe poweris turnedoff. Therefore eachtime you
startup your computerthe operatingsystemmustbe loadedfrom secondarymemory(suchasa hard
drive) into the primary memory

Mappingthe addressspaceto primary Memory

An addresspaces arangeof valid addressesn memorythatareavailablefor a programor process
Thatis, it is the memorythata programor processcanaccessThe memorycanbe eitherphysicalor
virtual andis usedfor executinginstructionsandstoringdata

DynamicMemory for data structures

Dynamicmemoryallocationis whenan executingprogramrequestthatthe operatingsystemgive it a
block of main memory The programthenusesthis memoryfor somepurpose Usually the purposeis
to adda nodeto a datastructure ... Memory may bereturnedwheneveit is nolongerneeded
Memory allocation

Memory allocationis the procesof settingasidesectionsof memoryin a programto be usedto store
variables,and instancesof structuresand classes Whenyou declarea variable or an instanceof a
structureor class Thememoryfor thatobjectis allocatedby the operatingsystem



Unit Il - Process Management

Dynamicaddress

Dynamic addresdranslation,or DAT, is the processof translatinga virtual addressduring a storage
referenceinto the correspondingeal addressif the virtual addresss alreadyin centralstorage the
DAT processnay beacceleratedhroughthe useof atranslationlook asidebuffer.

Relocation
Relocationis the processof assigningload addressedor positiondependentcode and data of a
programandadjustingthe codeanddatato reflecttheassignecddresses

Swapping

Swappingis a mechanismn which a processcan be swappediemporarily out of main memory (or
move)to secondarystorage(disk) and makethat memoryavailableto otherprocessesAt somelater
time, the systemswapsbackthe procesgrom the secondarygtorageto main memory

Virtual Memory

A computercan addressmore memory than the amount physically installed on the system This
extramemoryis actuallycalledvirtual memoryandit is a sectionof a harddisk that'ssetup to emulate
thecomputer'sRAM.

SharedMemory multiprocessors
Sharedmemorymultiprocessois an architectureconsistingof a modestnumberof processorsall of
which havedirect (hardware)accesgo all the main memoryin thesystem



Addresstranslation paging

When the systemallocatesa frame to any page,it translateshis logical addressanto a physical
addresaindcreateentryinto the pagetableto be usedthroughoutexecutionof the program Whena
processs to be executedits correspondingagesareloadedinto any availablememoryframes
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Staticpagingalgorithms

Static Paging Algorithms Randomreplacement  Algorithms A random
replacementalgorithm When a missing page fault occurs and there are no available frames,
simply chooseone frame at random and replaceits contentsThis algorithm, while easyto
implement,hasbeenfoundto bereasonablysub-optimal in comparisorto other

Dynamicpagingalgorithms

operating system that uses paging for virtual memory management,page replacement
algorithmsdecidewhich memorypagesto pageout, sometimescalled swapout, or write to disk,
whena pageof memoryneeddo beallocated

Information Management

Informationmanagemen@iM) is the collectionandmanagemendf informationfrom oneor more
sourcesand the distribution of that information to one or more audiences This sometimes
involvesthosewho havea stakein, or aright to thatinformation

Files (Low level files, structuredfiles, databasenanagemensystemsmultimediastorage) Low

level files implementation



CourseName: Bachelorof ComputerApplication SubjectCodeBCAR03

StorageAbstraction

Storage Abstraction The operating system is the performance of a
computersystemhardwareabstractionthroughwhich peoplecontrol the hardware andto
usetheresource®f the computersystem
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Structuresequentialfiles

A sequentiafile is onein which recordscanonly be accesse@neafter anotherfrom beginningto
end

Indexedsequentialfiles

indexedsequentialaccesamethodis a static, hierarchical,disk-basedindex structurethat enables
both (singledimensionalyangeandmembershiguerieson anordereddatafile. Therecordsof the
datafile arestoredin sequentiabrderaccordingto somedataattribute(s)

DatabaseManagementSystem

DatabaséMlanagementystem(DBMS) is a softwarefor storing andretrieving users'datawhile
consideringappropriatesecurity measureslit consistsof a group of programswhich manipulate
thedatabase

Multimedia documents

Multimedia document is a natural extension of a conventional textual document in
the multimedia area It is defined as a digital document that is composedof one or
multiple mediaelementof differenttypes(text,image,video,etc) asalogically coherenunit.



Memory mappedfiles

Memory mappedfile is a featurefor all modernoperatingsystem It requirecoordination
betweenthe memory managerandthe I/O subsystemBasically, you cantell the OS that
somefile is the backing store for a certain portion of the processmemory In order to
understandhat,we haveto understandirtual memory

Directories
Directory can be viewed as a file which containsthe Meta data of the bunch of files.
EveryDirectory supportsa numberof commonoperationson thefile

Directoryimplementation

Directory Implementation There is the number of algorithms by using which,
the directories can be implemented ... The directory implementationalgorithms are
classifiedaccordingto the datastructuretheyareusing

Filesharinginformation acrossnetwork remote
File sharingis the practiceof distributing or providing accessto digital media, suchas
computermprogramsmultimedia(audio,imagesandvideo),documentsr electronicbhooks



Virusesand Worms

virusesandwormsis thatvirusesrequirean activehostprogramor an alreadyinfectedandactive
operatingsystemin order for virusesto run, causedamageand infect other executabl€files or
documentswhile wormsarestandalonemaliciousprogramshatcanself-replicate

SecurityDesignprinciples

The principle of defensein depth statesthat multiple security controls that approachrisks in
different ways is the best option for securing an application So, instead of having
one security control for user access,you would have multiple layers of validation,
additionalsecurityauditingtools,andloggingtools

Authentications

Authenticationis the processof recognizinga user'sidentity. The credentialsprovided are
comparedo thoseon afile in adatabasef the authorizeduser'sinformationon alocal operating
systemor within anauthenticatiorserver

Protectionmechanisms

Protectionrefersto a mechanisnwhich controlsthe acces®f programs processesyr usersto the
resourceslefinedby a computersystem We cantake protectionasa helperto multi programming

operatingsystem,so that many usersmight safely sharea commonlogical namespacesuchas
directoryor files.



Encryption

Encryptionis the process of using an algorithm to transform information to make it unreadable
for unauthorized users. This cryptographic method protects sensitive data such as credit card
numbers by encoding and transforming information into unreadable cipher text.

Protection of User Files

Preventing accidental erasing of data. Phydileaprotectionis provided on the storage medium
by turning a switch, moving a lever or covering a notch. ... Lodgieaprotectionis provided by
theoperating system, which can designides as read only.



Unit V- Distributed Computing

Distributed processmanagement

As part of designingand building the Amoebadistributedoperatingsystem,we have
come up with a simple set of mechanismsfor process managementhat allows
downloading,processmigration, check pointing, remote debuggingand emulation of
alienoperatingsysteminterfaces

Messagepassing

MessagePassingModel of ProcessCommunication Processcommunicationis the
mechanisnprovidedby the operatingsystemthatallows processefo communicatewith
eachother ... Messagegassingmodelallows multiple processe$o readandwrite datato
the messagegueuewithout beingconnectedo eachother

Remoteprocedure call

In distributedcomputing,a remoteprocedurecall (RPC)is whena computerprogram
causesa procedure(subroutine)to executein a different addressspace(commonlyon
another computer on a shared network), which is coded as if it were a normal

(local) procedurecall, without the programmeexplicitly coding



Unit V- Distributed Computing
distributed memory management
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securityin distributed environment

Security mechanismis normally placed in middleware in a distributed system 25. 4.2
CryptographyACryptography is definedas a meansof protectingprivate information against

unauthorizedaccessn casewherephysicalsecurityis difficult to achieve Two basicoperation:
encryptionanddecryption



Unit V- Information Management

Introduction of parallel processing.

Parallel processings a methodof simultaneouslybreakingup and running programtaskson
multiple microprocessorsthereby reducing processingtime. Parallel processingmay be
accomplishedria a computerwith two or more processor®r via a computernetwork Parallel
processings alsocalledparallelcomputing

Therearemanyreasongor makingmoderncomputersparallel First, it is not possibleto increase
processorand memory frequenciesindefinitely, at least not with the current silicon-based
technology Therefore,to increasecomputationalpower of computers,new architecturaland
organizationatonceptsareneeded

The simultaneoususe of more than one CPU to execute a program Ideally, parallel
processingnakesa programrun fasterbecauseherearemoreengineg CPUs)runningit.



Unit V- Distributed Computing

Protection an security goals

Protectionproblem- ensure that each object is accessed correctly and only by those processes
that are allowed to do so. to users. dperating systeman operate on memory segments, the
CPU, and other resources.

Domain of protections

A protectionsystem must have the flexibility to enforce a variety of policieBrificiples of
Protection: The timéested guidingprinciplefor protectionis thePrincipleof least privilege.

It dictates that programs, users, and even systems be given just enough privileges to perform

their tasks.

Security Problems
The OSmust protect itself fronsecuritybreaches, such as runaway processes ( denial of
service ), memoraccess violations, stack overflow violations, the launching of programs

with excessive privileges, and many others

Authentication

Authenticationis the process of recognizing a user's identity. ... The credentials provided are
compared to those on a file in a database of the authorized user's information on a local
operating system or within authenticatiorserver



Unit V- Distributed Computing

Systemthreats

Systemthreatsrefersto misuseof systemservicesand network connectionsto put userin
trouble Systemthreatscanbe usedto launchprogramthreatson a completenetworkcalledas
programattack Systemthreatscreatessuchan environmentthat operatingsystemresources/
userfiles aremisused

Encryptions

Encryptionis the procesof usinganalgorithmto transforminformationto makeit unreadable
for unauthorizedusers This cryptographicmethodprotectssensitivedatasuchas credit card
numberdby encodingandtransforminginformationinto unreadableiphertext



Data Base Management system

Aim and Objective :The primarygoal of aDBMS is to provide an environment that
Is both convenient and efficient to use in retrieving and stalag base

information. Theobjective of adatabase management systeis to facilitate the
creation ofdata structures and relieve the programmer of the problems of setting uy
complicated files

Unit | T Data base System Concepts & Architecture
Unit II-Data Modeling

Unit 1ll - Database Design

Unit IV- Introduction to SQL

Unit V-Introduction to Advance DBMS



Unit| ¢Data base System Concepts & Architecture

Database architecture

Database architectureuses programming languages to design a particular type of
software for businesses or organizatiddatabase architecturefocuses on the

design, development, implementation and maintenance of computer programs that
store and organize information for businesses, agencies and institutions

Overview of DBMS
Database is a collection of related data and data is a collection of facts and figures

that can be processed to produce information. Mostly data represents recordable
facts. ... A database management system stores data in such a way that it becomes
easier to retrieve, manipulate, and produce information.

Basic Databaselerminology
A database is a named collection of tables. A database can also contain views,
indexes, sequences, data types, operators, and functions. Other relational database

products use the term catalog
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Data base system v/s File system

DBMS is a system software for A file management system

creating and managing is a software that manages

databases that provides a data files in a computer
systematic way to create, system.
retrieve, update and manage

data.

Data redundancy is lower in a
DBMS.

Data redundancy is higher in a
file management system.
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c¢Data base System Concepts & Architecture

Advantages and Disadvantages of DBMS

Advantages

Disadvantage

Simple in using Scalable

Immature

It does not need database
administrators

Quick, flexible and higt
efficient

It performs with more

Space

Difficult in maintenance

Huge range of data model

Not having standard query
language

NoSQL, DBaaS gives like

Riak, Cassandra 1S
programmed for dealing
with the failure of

hardware.

Few NoSQL database are
not having complaint
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Codd rules

Dr Edgar FCodd after his extensive research on the Relational Model of database systems, cam
with twelve rules of his own, which according to him, a database must obey in order to be regard
a true relational database.

These rules can be applied on any database system that manages stored data using only its rela
capabilities. This is a foundation rule, which acts as a base for all the other rules.

Data independence
Data Independendas defined as a property of DBMS that helps you to change the Database schel
at one level of a database system without requiring to change the schema at the next higher leve

Architecture of a DBMS

The design of ®BMS depends on itarchitecture. It can be centralized or decentralized or
hierarchical. Tharchitectureof aDBMS can be seen as either single tier or rriigti. ... In
tier architecture, th®BMS is the only entity where the user directly sits on@DiBMS and uses it
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Shemas
Design of a database is called folhema.

Schemas of threetypes: Physicatchema, logicatchemaand viewschema.

The design of a database at physical level is called phygsibama, how the data stored in blocks
of storage is described at this level.
Instances

Database Languages
Data DefinitionLanguage
Data ManipulatiorLanguage.
Data ControLanguage.
Transaction Contrdlanguage. statement.

Database Administrator

Databasedministrators (DBAS) use specialized software to store and orgiataeThe role may
include capacity planning, installation, configuratidatabaselesign, migration, performance
monitoring, security, troubleshooting, as well as backupdatarecovery.
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Data Models

Data models define how the logical structure of a databasels modeled Data Models are
fundamentalentities to introduce abstractionin a DBMS. Data models define how data is
connectedo eachotherandhowtheyareprocesse@andstoredinsidethe system

Data Modeling

Data models define how the logical structureof a databasas modeled Data models define
how datais connectedo eachotherand how they are processednd storedinside the system
Thevery first datamodelcould be flat datamodels,whereall the datausedareto be keptin the

sameplane
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Entry relationship Model

An entityi relationshipmodel (or ER model) describesinterrelatedthings of interestin a specific
domainof knowledge A basic ER modelis composedof entity types (which classify the things of
interest)andspecifiesrelationshipghatcanexistbetweerentities(instanceof thoseentity types)

Mapping constraints

A mappingconstraintis a dataconstraintthat expressesne numberof entitiesto which anotherentity
canberelatedvia arelationshipset ... For binary relationshipsetR on anentity setA andB, thereare
four possiblemappingcardinalities

Keys

Keys are very important part of Relationaldatabaseanodel They are usedto establishand identify
relationshipsbetweentablesand also to uniquely identify any recordor row of datainside a table
A Key canbea singleattributeor a groupof attributes wherethe combinationmay actasakey.
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Candidate Key - The candidatekeysin atablearedefinedasthe setof keysthatis minimal
andcanuniquelyidentify anydatarow in thetable

Primary Key - Theprimarykey is selectedrom oneof the
SuperKey - SuperKey is the superseof primarykey

Generalization

Generalizations like a bottomup approachin which two or more entitiesof lower level combineto
form a higherlevel entity if they have someattributesin common ... In generalizationgntities are
combinedto form amoregeneralizeckentity, i.e., subclassearecombinedto makea superclass

Aggregation

An aggregations a collection,or the gatheringof thingstogether Your baseballcard collectionmight
representhe aggregationof lots of different typesof cards Aggregationcomesfrom the Latin ad,
meaningto, andgregare meaningherd Sotheword wasfirst usedto literally meanto herdor to flock
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Relational Algebra

Relationalalgebrais a proceduralguerylanguagewhich takesinstanceof relationsasinput andyields
instancesof relationsasoutput It usesoperatorgo performqueries An operatorcanbe eitherunaryor
binary Theyacceptrelationsastheirinputandyield relationsastheir output

Fundamental operationsof relational algebra & their implementation

‘ Relational Operation

Cartesian Eename
product operation

Set

Select
Difference

Froject Union Set
operation

operation operation Intersection
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Functional dependencies

A functionaldependencyFD) is arelationshipbetweenwo attributes typically betweerthe PK
and other nonkey attributes within a table For any relation R, attribute Y
Is functionally dependenbn attribute X (usuallythe PK), if for everyvalid instanceof X, that
valueof X uniquelydetermineghevalueof Y.

Typesof Functional dependencies

1st normal forms

First normalform (1NF) is a propertyof a relationin arelationaldatabaseA relationis in first
normal form if and only if the domain of each attribute containsonly atomic (indivisible)
values,andthevalueof eachattributecontainsonly a singlevaluefrom thatdomain

2nd normal forms

A relation is in secondnormal form if it is in INF and every non key attribute is fully
functionally dependenbn the primary key. The attributesIDSt andIDProf arethe identification
keys All attributesa singlevalued(1INF).

3rd normal forms

A relation is in third normal form if it is in 2NF and no non key attribute is transitively
dependenbnthe primarykey. Thetablein this exampleis in INF andin 2NF.
losslessdecomposition

No informationis lost from the original relationduring decompositionWhenthe subrelations
arejoinedback,the samerelationis obtainedthatwasdecomposed
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Introduction to Transaction

Transaction is a logical unit of work that representsrealworld events of any

organizationor an enterprisewhereasconcurrencycontrol is the managemenof

concurrenttransactionexecution Transactionprocessingsystemsexecutedatabase
transactionsvith largedatabaseandhundredsf concurrenusers

for example, railway and air reservationssystems,banking system, credit card
processingstockmarketmonitoring,supermmarketinventoryandcheckoutsandsoon.

Transaction states

T T

Partially 2
/_» Committed Soned ﬁ
Begin
., Aciive End
\_, Failed Aborted J

i T
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Security

Database security refers to the collective measures used to protect
andsecurea databaser databasenanagemergoftwarefrom illegitimate useand
malicious threatsand attacks It is a broad term that includesa multitude of
processes, tools and methodologies that ensure security within
adatabasenvironment

Accesscontrol

Databaseaccesscontrol is a methodof allowing accesso company'ssensitive
dataonly to thosepeople(databaseisers)who are allowedto accesssuchdata
and to restrict accessto unauthorizedpersons ... Without authenticationand
authorizationthereis no datasecurity

Backup and recovery

Backupandrecoveryrefersto the variousstrategiesand proceduresnvolved in
protectingyour databaseagainstdataloss and reconstructinghe databaseafter
anykind of dataloss
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Maintenance

DatabaseMaintenanceis a term we useto describea set of tasksthat are all run
with the intention to improve your database There are routines meant to help
performance,free up diskspace,checkfor data errors, checkfor hardwarefaults,
updateinternal statistics,and manyother obscure(but important) things

Performance

Database performance can be defined as the rate at which a database
managemensystem(DBMSsuppliesinformationto users

Theperformanceof accessingnd modifyingdatain the databasecanbe improved
by the proper allocation and application of resources Optimization speedsup
gueryperformance

Five factors influence database performance workload, throughput, resources,
optimization, and contention
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SQL

StructureQuery Language(SQL)s a databaseuery languageusedfor storingand
managing data in Relational DBMS. SQL was the first commercial
languagantroducedfor E.F Codd'sRelationalmodelof database... SQL is usedto

performall typesof dataoperationsn RDBMS.
Characteristicof SQL

SQLis easyto learn

SQLis usedto accesslatafrom relationaldatabasenanagemengystems
SQL canexecutequeriesagainsthe database

SQLis usedto describehedata

SQLis usedto definethedatain the databasendmanipulatet whenneeded
SQLis usedto createanddropthe databasandtable
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Advantages of SQL

High speed. Using th8QL queries, the user can quickly and efficiently retrieve a large amount of
records from a database.

No coding needed. In the stand&QL, it is very easy to manage the database system.
Well defined standards.

Portability.

Interactive language.

Multiple data view.

SQL data types and literals.
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Types of SQL commands SQL operators

SOL Command Relational Algebra Operators
l \ \ \ l Basic Operators Extended / Derived Operators
DDL DML DCL TCL DQL l l
—3  Join
Unary Operators Binary Operators Operator (1<)
~ Create — Insert (= Grant |~ Commit [~ Select J J |, Divison
Operator (/ or %)
| - —3 Projection —p  Union
Drop ~ Update [~ Revoke Rollback Operator () Operator (U) .
Intersection
Operator (N)
— Alter — Delete — Save Selection Cross Product
Operator (o) Operator (X)
point
~ Truncate Rename Minus / Set Difference
Operator (p) Operator (-)
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Tables

Tableis a setof dataelementgvalues)usinga modelof vertical columns(identifiable by name)and
horizontalrows, the cell being the unit wherea row and column intersect A table hasa specified
numberof columns,but canhaveanynumberof rows

views

A view containsrows and columns,just like a realtable Thefields in a view arefields from oneor
morerealtablesin the databaseYou canaddSQL functions, WHERE,andJOIN statement$o a view
andpresenthedataasif the datawerecomingfrom onesingletable

Indexes

Indexing is usedto optimize the performanceof a databaseby minimizing the numberof disk
accessesequiredwhena queryis processedTlheindexis atype of datastructure It is usedto locate
andaccesghedatain adatabaseablequickly.

Queriesandsubqueries

A Subqueryor Inner query or a Nestedqueryis a query within anotherSQL query and embedded
within the WHERE clause A subqueryis usedto returndatathatwill be usedin the mainqueryasa
conditionto furtherrestrictthe datato beretrieved
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Aggregate functions

SQL Aggregation

Function

BCA 99



Course Name : Bachelor of Computer Application Subject Code:BCA204

Unit I\A Introduction to SQL
OPERATION IN RELATION ALGEBRA

/rdm W\
set operations relaticansl database sel fundctaons

‘ speCilic operatons ‘

| st nkon O sdectlon sum
. avyg
o st Intersection JU projection count
— set difference | }{l Join any
mas

X cartesion product % set division min
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ObjectcbasedDatabases

A databas@bjectis any definedobjectin a databasehatis usedto storeor referencedata Some
examplesof databaseobjectsinclude tables,views, clusters,sequencesindexes,and synonyms
The table is this hour'sfocus becauseat is the primary and simplestform of datastoragein a
relationaldatabase

Objectc Oriented Databases
An objectorienteddatabases organizedaroundobjectsratherthan actions,and dataratherthan
logic. For example a multimediarecordin arelationaldatabase&anbe a definabledataobject,as
opposedo analphanumericzalue

Object;oriented data model
Objectorienteddatamodelis baseduponrealworld situations Thesesituationsarerepresente@s
objects,with differentattributesAll theseobjecthavemultiple relationshipsetweernthem

ObjectOrientedLanguages

Objectorientedprogrammings a programmingparadigmbasedon the concepiwof "objects",which
cancontaindata,in the form of fields, andcode,in the form of proceduresA featureof objectsis
an object'sprocedureghat can accessand often modify the datafields of the objectwith which
theyareassociated
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Persistent Programming Languages.

A persistentprogramminglanguageis a programminglanguageextendedwith constructsto
handle persistentdata It is distinguishedfrom embeddedSQL in at leasttwo ways In a
persistenprogramminganguage The querylanguagas fully integratedwith the hostlanguage
andbothsharethe sametype system

Objectc Relational Databases

An objectrelationaldatabaseor objectrelationaldatabaseananagemensystem,is a database
managemengystemsimilar to a relationaldatabasehut with an objectorienteddatabasenodel
objects, classesand inheritanceare directly supportedin databaseschemasand in the query
language

Nested Relations

The nestedrelationalmodelis an extensionof the relationalmodelin which domainsmay be
either atomic or relationvalued This allows a complexobjectto be representedy a single
tuple of anestedelation-- oneto-onecorrespondencketweerdataitemsandobjects
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Distributed Data Storage

Distributed databaseis a systemin which storagedevices are not connectedto a common
processinginit. Databases controlledby DistributedDatabasévlanagemenfystemanddatamay
be storedat the samelocation or spreadover the interconnectedetwork It is a loosely coupled
system

Distributed Transactions

A distributed transactionis a databasetransactionin which two or more network hosts are
involved Usually, hosts provide transactionalresources,while the transaction manageris
responsibldor creatingandmanaginga globaltransactiorthatencompassesll operationsagainst
suchresources

Commit protocol
Distributed DBMS - Commit Protocols Advertisements In a local databasesystem, for

committinga transactionthe transactiormanagehasto only conveythe decisionto committo the
recoverymanager
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ConcurrencyControlin Distributed Database

Distributedconcurrencycontrol providesconceptsaandtechnologiego synchronize
distributedtransactionsn a way that their interleavedexecutiondoesnot violate
the ACID properties

Distributedtransactionsre executedn a distributeddatabasenvironmentwhere
asetof connectedlataservershostrelateddata

Availability

Availability meansthe probability thata systemis operationalat a giventime, i.e.
the amountof time a deviceis actually operatingasthe percentagef total time it
shouldbe operating High-availability systemsmay reportavailability in termsof
minutesor hoursof downtimeperyear
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Distributed Query Processing

Distributed Query Optimization
at Global Level

Distributed Execution Manager
at Global Level

...................................................................................

H '

Local Execution Local Execution Local Execution
Manager ; Manager ¢ Manager
Local Query : Local Query Local Query
Optimization . Optimization : Optimization
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Web Designing andMultimedia

Aim and Objective: Providing quality content on your website, regularly adding new
information, establishingrust, marketingyour site on other websitesand socialmedia Improve
interaction with existingand potential customers Define Web-basedmultimedia and list some
advantages and disadvantagesof using multimedia, multimedia elementg text, images,
animation, audio, and videar and tell how they differ, varioustasksinvolvedwith developinga
multimediaWeb site. Discusshe possibleuseof Web-basedmultimediain the future.

Unit No Description

| World Wide WebElements of the web, Web browser and its tygesurity and
Privacy issues Pluths and Active controls, playing streaming Audio and Video.

[l HTML FundamentalsCreating HTML pages,HTML Tables, HTML forms,
HTML andimage,HTML andpage

1l Introduction to DHTML, features of DHTML, CSS: Types of style sheets,
Different elements of style sheets, filter effects, Iframe, DIV and Layer Tags.

1V Javascript fundamental Introductionto java script working with Variablesand data
functions,Methodsandevents Controlling Programmind-low, JQueryandAJAX.
V Introduction of Photoshof Coral drawMain Selections, Pickingolor, Filling a

selection withcolor, Painting with paintbrush todlsing the magic tool and

applying a filter, Saving your documents.
BCA 106



Unit-l World Wide Web (WWW)

WWW

The World Wide Web (WWW ), commonly known as the Web, is an information systemwhere
documentsand other web resourcesare identified by Uniform ResourcelLocators (URLs, such
as https//examplecom/), which may be interlinked by hypertext, and are accessible over
the Internet The resource®f the Web are transferredvia the Hypertext TransferProtocol (HTTP) and
maybe accessetly usersby a softwareapplicationcalledawebbrowserandarepublishedby a software
applicationcalledawebserver

Elements of the web

Web Browser and Its Types
A InternetExplorer.

A Google Chrome.

A Mozilla Firefox.

A Safari.

A Opera.

A Konqueror

A Lynx.

Viewing pages with a browser



A Security and Privacy issues

A

CookiesAn HTTP cookie is a small pieceof datasentfrom a websiteand stored
on the user'scomputerby the user'sweb browserwhile the useris browsing
Cookies were designed to be a reliable mechanism for websites to
remember information or to recordthe user'sbrowsingactivity. They canalsobe
usedto remembeipiecesof informationthat the userpreviouslyenteredinto form
fields, suchasnamesaddressegasswordsandcreditcardnumbers

Firewalls-A firewall is a network security systemthat monitors and controls
iIncomingandoutgoingnetworktraffic basedn predeterminedecurity

A Applets and scripts-An applet is any small applicationthat performsone

specifictask that runs within the scopeof a dedicatedwidget engineor a

larger program,often asa plug-in. The termis frequentlyusedto refer to

a Javaapplet,a programwritten in the Javaprogramminganguagethatis

designedto be placed on a web page Applets are typical examples
of transientand auxiliary applicationsthat don't monopolizethe user's
attention Applets are not full-featured application programs, and are
Intendedo beeasilyaccessible

A A scripting languagecan be viewed as a domainspecificlanguagefor a

particularenvironment in the caseof scriptingan application,



Blocking system A blocking system callis a one that suspends or pilitscalling process on
wait until the event (on which thmall was blocked) occurs after which the blocked process is
woken up and is ready for execution.

Plug-Ins and Active controls- In Internet Explorer, select the Tools button , and then select
Internet options.

On the Security tab, select Custom level, and then uhdereX controls andplug-ins, do one
the following: Allow Automatic prompting foActiveX controls by selecting Enable. ...

Select OK, and then select OK again

ActiveX controls, which are somewhat similar to Java applets, extend a browser's functionality,
allowing it to perform tasks it would otherwise not be capahble

Playingstreaming Audio an¥ideo- Player's live streaming videoplatform is the quickest
and easiest way to broadcast your events and grow your audience

Search engines a program that searchesfor and identifies items in a databasethat
correspondto keywordsor charactersspecified by the user, used especiallyfor finding
particularsiteson theWorld Wide Weh.






