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UNIT-I
INTRODUCTIONTOSOFTWAREENGINEERING

Software:

»collectionofintegratedprograms.

»carefully-organized  instructions that provide desired features,
andperformance,whenexecuted.

» Computerprogramandrelateddocumentationsuch asrequirements,
designmodelsandusermanuals.

CharacteristicsofSoftware:

» Software is developed orengineered;itisnotmanufacturedinthe classicalsense.
» Softwaredoes not “wearout”(notsusceptibletoenvironmenteffects).
» Reusabilityofcomponents.



Engineering:

»application of scientific and practical knowledge to invent, design,
build,maintain,andimproveframeworks,processes,etc.

SoftwareEngineering:

» Thesystematic,disciplinedquantifiableapproachtothedevelopment,o
tenanceofsoftware.

»includes
activitiestomanagetheproject,developtools,methodsandtheoriesthatsupp
areproduction.

»providesastandardproceduretodesignanddevelopasoftware.



EVOLVINGROLEOFSOFTWARE:

» Softwaretakesdualrole.

» product:

» ItdeliversthecomputingpotentialembodiedbycomputerHardw
network ofcomputers.

»Vvehicle:
» Itprovidessystemfunctionality(e.g.,payrollsystem)
» Itcontrolsothersoftware(e.g.,anoperatingsystem)

» Ithelpsbuildothersoftware(e.qg.,softwaretools)



Evolution:

»1970sand1980s
»1990sbegan
»Mid-1990s

» Later1990s

»2000sprogressed

» Todayahugesoftwareindustryhasbecomeadominantfactorintheeconomieso
world.

THECHANGINGNATURE OFSOFTWARE:

» Systemsoftware

» Applicationsoftware

» Engineering/scientificsoftware
» Embeddedsoftware

» Product-linesoftware
»\Web-applications

» Artificialintelligencesoftware.



Systemsoftware:

»collectionofprogramswritten toserviceotherprograms.

» E.g.compilers, editorsand filemanagementutilities.

Applicationsoftware:

» standaloneprogramsthatsolveaspecificbusinessneed.

» E.g.point-of-saletransaction processing,real-timemanufacturingprocesscontr

Engineering/Scientificsoftware:

» fromastronomytovolcanology

» E.g.computeraideddesign,systemsimulationandotherinteractiveapplications.

Embedded software:

»resideswithin aproductorsystem
» E.g.Digitalfunctionsin automobile, dashboarddisplays,braking systemsetc.



Product-linesoftware:

»provideaspecificcapabilityforuseby manydifferentcustomers

»E.g.Word
processing,spreadsheets,computergraphics,multimedia,entertainment,databaseman

personalandbusinessfinancialapplications

Web-applications:

»evolvingintosophisticatedcomputingenvironmentsthatnotonlyprovidestandal
unctions,andcontenttotheenduser,butalsoareintegratedwithcorporate
businessapplications.

Artificialintelligencesoftware:

» makesuseofnonnumericalalgorithmstosolvecomplexproblemsthatarenotamenableto
straightforwardanalysis.

» E.g.robotics,expertsystems,patternrecognition,artificialneuralnetworks,theoremproving,andgame
playing.

Newchallengesonthehorizon:
1. Ubiquitouscomputing 2.Netsourcing






SOFTWAREMYTHS

Managementmyths:

» Manageswithsoftwareresponsibility,likemanagersinmostdisciplines,areoftenunde
tomaintainbudgets,keepschedulesfromslipping,and improvequality.

Customermyths:

» Thecustomerbelievesmythsaboutsoftwarebecausesoftwaremanagersandpra
rectmisinformation.Mythsleadtofalseexpectationsandultimately,dissatisfac
developer.

Practitioner’smyths:

» Mythsthatarestillbelievedbysoftwarepractitioners:duringtheearlydaysofsoftware,programmingw
asviewedasanartfromoldwaysandattitudesdiehard.



AGENERICVIEWOFPROCESS

SOFTWARE E

A quality focus

Software Engineering Lavers

» The bedrockthatsupportssoftwareengineering is a qualityfocus.

» Thefoundationforsoftwareengineeringis theprocess layer.

» Software engineeringmethods relyona set ofbasicprinciplesthatgovernarea ofthe
technologyandincludemodelingactivities.

» Software engineeringtoolsprovideautomatedorsemi-automatedsupport
fortheprocessandthemethods.



APROCESSFRAMEWORK:

» Aprocessdefineswhoisdoingwhat,when,andhowto reachacertaingoal.

» AProcessFramework establishesthe foundationfora complete softwareprocess

» identifiesasmallnumberofframeworkactivities
»also,setofumbrellaactivities
» Eachframeworkactivityhassetofs/wengineeringactions.
» Eachs/wengineeringaction(e.g., design)has
»collectionofrelatedtasks(calledtasksets):
»worktasks
»workproducts(deliverables)
»qualityassurancepoints

» projectmilestones.



Process framework

Umbrella activities

Framework activity #1

Software engineering action
Work tasks

Work products
Task sets Quality assurance points
Project milestones

Work tasks

Software engineering action Work products

Quality assurance points
Project milestones

Framework activity #n

Software engineering action

Work tasks

Work products

Quality assurance points
Project milestones

Task sets

Work tasks

Work products

Quality assurance points
Project milestones

Software engineering action




GenericProcessFramework:

» Itisapplicabletothevastmajorityofsoftwareprojects.

» These5genericframeworkactivitiescanbeusedduringthedevelopmentofsmallpro
grams,thecreationoflargewebapplications,andfortheengineeringoflarge,comple
xcomputer-basedsystems.

/
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5. Delivery And 3. Modeling
Feedback




Communication:

» involvescommunicationandcollaborationwiththecustomerandencompassesrequirementsgatheringandoth
errelated activities.

Planning:

»establishesaplanforthesoftwareengineeringworkthatfollows. Itdescribesthetec
therisksthatarelikely,theresourcesthatwillberequired,theworkproductstobe
workschedule.

Modeling:

»encompassesthecreationofmodelsthatallowthedeveloperandcustomertobette
ments

» Themodelingactivityis composedof2softwareengineeringactions-analysisand desi
» Analysisencompasses a setofworktasks.
» Design encompassesworktasksthatcreateadesign model.
Construction:

»combinescore generationandthe testingthatisrequiredtouncoverthe errorsinthecode.
Deployment:

» Thesoftwareis deliveredto the customerwhoevaluatesthedeliveredproductand providesfeedback






Thefollowingare
thesetofUmbrellaActivities.Softwareprojecttra
ckingandcontrol

»assessprogressagainsttheprojectplan and takenecessary action to maintainschedule.
RiskManagement

»assessesrisks thatmayeffectthe outcomeofthe projector thequalityofthe product.
SoftwareQualityAssurance

»definesand conductstheactivitiesrequiredtoensuresoftwarequality.
FormalTechnicalReviews

»assessessoftwareengineeringwork productsinan efforttouncoverandremoveerror
Measurement

»defineandcollectsprocess,projectandproductmeasuresthatassisttheteamindeliveringsoft
customer’sneeds

Softwareconfiguration management

» managestheeffectsofchangethroughoutthesoftwareprocess.
Reusabilitymanagement

»definescriteriaforwork productreuseand establishesmechanisms to achievereusablecomponents.
WorkProductpreparationandproduction






THECAPABILITYMATURITYMODELINTEGRATION(CMMI):

» TheCMM Irepresentsaprocessmeta-modelin two differentways:

» Asacontinuousmodel

» Asastaged model.
Eachprocess area isformallyassessedandis ratedaccording tothe followingcapabilit
» LevelO:Incomplete
» Levell:Performed
» Level2:Managed
»Level3:Defined
» Level4:Quantitativelymanaged

» Level5:Optimized
TheCMMIdefineseachprocessareaintermsof“specificgoals”andthe‘“specificpractices”requiredtoachieve
these goals.



The specific goals(SG)andtheassociatedspecificpractices(SP)definedforprojectplanning are
SG1Establishestimates

» SP1.1Estimatethescopeoftheproject
»SP1.2 Establish estimates ofwork productandtaskattributes
» SP1.3Defineprojectlifecycle
» SP1.4 Determineestimatesof effortandcost
SG2Develop aProjectPlan
» SP2.1Establishthebudgetandschedule
» SP2.21dentifyprojectrisks
» SP2.3Planfordatamanagement
» SP2.4Planforneeded knowledgeandskills
» SP2.5Planstakeholderinvolvement

» SP2.6Establishtheprojectplan
SG30btaincommitmenttothe plan

» SP3.1Reviewplansthataffecttheproject
» SP3.2Reconcileworkandresourcelevels
» SP3.30btainplancommitment



» Inadditiontospecificgoalsandpractices,theCMMlalsodefinesasetoffivegenericgoalsandrelated
practicesforeachprocessarea.

» Each ofthefivegenericgoalscorrespondstooneofthefivecapabilitylevels.
GG 1Achieve specificgoals

» GP1.1Performbasepractices
GG2 Institutionalizeamanagedprocess
» GP2.1Establish andorganizationalpolicy
» GP2.2Plantheprocess
» GP2.3Provideresources
» GP2.4Assignresponsibility
» GP2.5Trainpeople
» GP2.6Manageconfigurations
» GP2.7ldentifyand involverelevantstakeholders
» GP2.8Monitorand controltheprocess
» GP2.90Dbjectivelyevaluateadherence
» GP2.10 Reviewstatus withhigherlevelmanagement




GG3 Institutionalizeadefinedprocess

» GP3.1Establish adefinedprocess
» GP3.2Collectimprovementinformation

GG 4 Institutionalizeaquantitativelymanaged process
» GP4.1 Establishquantitativeobjectivesforthe process

» GP4.2Stabilizesub processperformance
GGS5 Institutionalizeandoptimizingprocess

» GP5.1Ensurecontinuousprocessimprovement
» GP5.2 Correctrootcausesofproblems

PROCESSPATTERNS:

» Thesoftwareprocesscanbedefinedasacollectionpatternsthatdefinesasetofactivities,actions,wor
ktasks,workproductsand/orrelatedbehaviorsrequiredtodevelopcomputersoftware.

» provides us with a template - a consistent method for describing an
importantcharacteristicofthe software process.



Apatternmightbeusedto describe a completeprocess andataskwithin a frameworkactivity.

» PatternName
» Intent

» Type:3types

» Taskpatternsdefine asoftwareengineeringactionor worktaskthatispart
oftheprocessandrelevanttosuccessfulsoftwareengineeringpractice.

» Example:Requirement Gathering

» Stage Patternsdefinea framework activityforthe
process. Thispatternincorporatesmultipletaskpatternsthatarerelevantto

» Example:Communication

» Phase patternsdefine the sequence offramewaorkactivities
thatoccurwiththeprocess,evenwhenthe overallflow ofactivitiesis iterativeinna

» Example:Spiralmodelorprototyping.
» InitialContext
»Problem
» Solution
» ResultingContext






PROCESSASSESSMENT

» the processitselfshouldbeassessedtobe essentialtoensurethatitmeets a set ofbasicprocesscriteriathathave
beenshoWiiieitetiaaatialiototuaas

Identifies Identifies capabilities and risk

Motivates

» Numberofdifferentapproachestosoftwareprocessassessmenthavebeenproposed,
» StandardsCMM I AssessmentMethodforProcessimprovement(SCAMPI)
» CMMBasedAppraisalforinternalProcessimprovement(CBAIPI)
»SPICE(ISO/IEC15504)
»1S09001:2000forSoftware.



PERSONALANDTEAMPROCESSMODELS:

>
Eachsoftwareengineerwouldcreateaprocessthatbestfitshisornerneeds,andatthesametimemeetsthebroader
needsoftheteamandtheorganization.

Personalsoftwareprocess(PSP)

>
emphasizespersonalmeasurementofboththeworkproductthatisproducedandth
product.

» ThePSPprocessmodeldefinesfiveframeworkactivities

» Planning: Thisactivityisolatesrequirementsand allthemetricsarerecorded

sorte

mplates.Finally,developmenttasksare identified andaprojectscheduleis created.

» Highleveldesign:Externalspecificationsforeachcomponenttobeconstructedaredevelopedandacomponentdes
ignis created.Allissuesare recordedand tracked.

» Highleveldesignreview:Formalverification methodsare applied touncovererrorsin thedesign.

» Development: Thecomponentleveldesignisrefinedandreviewed.Codeisgenerated,reviewed,compiled,






Teamsoftwareprocess(TSP)
» Thegoalof TSPistobuilda“self-directedprojectteamthatorganizesitselftoproducehigh-qualitysoftware.

» TSPdefinesthefollowingframework activities:
»launch
» high-leveldesign
» implementation
» integrationandtest
» postmortem.

PROCESSMODELS:

» Prescriptiveprocessmodelsdefineasetofactivities,actions,tasks, milestones,andwo
required toengineerhigh-qualitysoftware.

» SoftwareDevelopmentLifeCycle(SDLC)isaprocessusedbythesoftwareindustrytodesign,develop
andtesthighqualitysoftware.



SDLCphases

1. Communication

™
m

5. Delivery And 3. Modeling
Feedback

-

4. Construction



THEWATERFALLMODEL:

Communication Planning

Modeling

project initiation estimating analysis Construction Deployment
requirement scheduling code delivery

\ design
gathering test

tracking o
peer validation feedback

TAM

Adv:

» usefulprocessmodelwhererequirementsarefixedandworkistoproceedtocompleteinalinearmanner.
Disadv:

»changescan causeconfusion astheprojectteamproceeds.
» Itisoftendifficultforthecustomertostateallrequirementsexplicitly.
» Aworking versionoftheprogramswillnotbe availableuntillateintheprojecttime-span.



INCREMENTALPROCESSMODELS:

» Theincrementalmodel
» TheRAD model
THEINCREMENTALMODEL:

» Incrementaldevelopmentis particularlyusefulwhenstaffing is unavailablefor a
completeimplementationbythe businessdeadlinethathasbeenestablished forth

B Communication Increment #n
e -
Il Modelling (analysis, designs) _ i
) Delivery of 3rd increment
I Construction (code, test)

B Deployment (delivery,feedback) e
L

Increment #2
-::>-:>-'::>-='->- Delivery of 2nd increment

Increment #1

Saln)ea4 R All|euoaund a1em}jos

- o T Delivery of 1st increment

Project Calender Time



THERAD MODEL.:

»a“high-speed”adaptionofthewaterfallmodel,inwhichrapiddevelopmentisachievedbyusinga
componentbaseconstructionapproach.

» Ifrequirementsarewellunderstoodand projectscope

The RAD Modei

Team # n

Communication
Business modeading
D madsding
Proces=s madaing

Construction
Component reuse
automatic code

generasion
esing




EVOLUTIONARYPROCESSMODELS:PROTOTYPING:

»can beimplementedwithinthecontextofanyoneoftheprocessmodel.

» Prototypingiterationisplannedquicklyandmodelingoccurs. Thequickdesignleadstotheconstructionofa
prototype.The prototypeis deployed andthen evaluatedbythe customer/user.

uick plan
Communication h
Modelin
~ Quick design

Deployment
Deliver

& Feedback



THESPIRALMODEL
»couplestheiterativenatureof prototypingwiththecontrolledandsystematicaspectsofthewaterfallmodel.
»adaptedtoapplythroughouttheentirelifecycleofanapplication,fromconceptdevelopmenttomaintenance.

Planning
estimation

scheduling
risk analysis

Communication e
«W_’,

S

Deployment
preY Construction

delivery e

feedback




THECONCURRENTDEVELOPMENTMODEL.:
» sometimescalledconcurrentengineering,canberepresentedschematicallyasaseriesofframeworkact

Modeling act ivit y
—

Under
development

Under review




THEUNIFIEDPROCESS:

» implementsmanyofthebestprinciplesofagilesoftwaredevelopment.

» recognizestheimportanceofcustomercommunicationandstreamlinedmethodsfordescribingthe
customer’sviewofa system.

PHASESOFTHEUNIFIEDPROCESS:

» Theinceptionphase -encompasses bothcustomercommunicationandplannin

» Theelaborationphase-encompassesthecustomercommunicationandmodelin
genericprocessmodel.

» Theconstructionphase-identicaltotheconstructionactivitydefinedforthegeneri

» Thetransitionphase-
encompassesthelatterstagesofthegenericconstructionactivityandthefirstpartofthe
genericdeploymentactivity.

» Theproduction phase -coincideswiththedeploymentactivityofthe genericprocess.



Elaboration

Incept ion

const ruc tion

Release
soft ware increment

\

production

t ransit ion
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»SoftwareRequirements:Fu nctionalandno'

functionalrequirements,userrequirements,systemrequire
ments,interfacespecification,thesoftwarerequi

document.

ineeringprocess:Feasibi
andanalysis,requirem
gement.

tmodels,behavioralmodels,dat
s,structuredmethods.




SOFTWAREREQUIREM

Softwarerequirementsarenecessary

» Tointroducetheconceptsofuserand systemrequirements

» Todescribefunctionalandnon-functionalrequirements

» To explainhowsoftwarerequirementsmaybeorganized
' irement?

servicesprovidedbythesystemand

faserviceorofasystemconstra
ecification

alysingdocumentingandcheckingtheseservices

sarethedescriptionsofthesystemservicesandconstra
gtherequirementsengineeringprocess




Typesofrequirement:

» Userrequirements

» Statementsinnaturallanguageplusdiagramsoftheservicesthesystemprovides
anditsoperationalconstraints.Writtenforcustomers.

» Systemrequirements

» Astructureddocumentsettingoutdetaileddescriptic
actions, services andoperationalconstraints.

houldbeimplementedsomaybepart

Client managers
System end-users

Client engineers
Contractor managers
System architects

System end-users
Client engineers
System architects

| Software developers




Functionalandnon-functionalrequirements:

» Functionalrequirements

» Statementsofservicesthesystemshouldprovidehowthesystemshouldreacttopartic
ularinputsandhowthesystemshouldbehaveinparticularsituatio

Examplesoffunctionalrequirements
» Theusershallbeabletosearcheitheralloftheinitialsetofdata

ideappropriateviewersfortheuserto

uniqueidentifier(ORDER_|
ermanentstoragearea.

ctionsofferedbythesystemsuchastimingconstraint
entprocess,standards,etc.

ts may be more critical than
Irequirements. Ifthese are notmet,the systemis




Non-functionalrequirementtypes:

Non-functional
requirements

Product Organisational External
requirements requirements requirements

' Efideny ||| Reliability Portability Interoperabiity || Ethical
requirements requirements requirements requirements requirements

Usability | Implementation ||  Standards | Legislative
requirements requirements requirements requirements

Performance | Space | Privacy | Safety |
requirements requirements requirements requirements




Requirementsmeasures:

Property Measure

Speed Processedtransactions/secondUser/Event
responsetimeScreenrefreshtime

Size MBytes
NumberofROM chips

Easeof use Trainingtime
Numberofhelpframes

Reliability Mean timetofailure Probabilityof

unavailabilityRate
offailureoccurrenceAvailability
Robustness Timeto restartafter
failurePercentageofeventscausingfailure
Probabilityof data corruptiononfailure
Portability Percentageoftargetdependentstatements
Numberoftargetsystems

mtheapplicationdomainofthesystemandthatrefl
domain.




USERREQUIREMENTS

Userrequirementsaredefinedusingnaturallanguage,ta
ecanbeunderstoodbyallusers.

lagramsasthes

Problemswithnaturallanguage

» Lackofclarity
»Precision isdifficultwithoutmakingthedocumentdi

on-functionalrequirementstend

ementsmaybeexpressedtoget

ents
nduseitforallrequirements.

consistent way. Use shall for
ements,should fordesirablerequirements.

identifykeypartsofthe requirement.

uterjargon.




SYSTEMREQUIREMENTS

» Moredetailedspecificationsofsystemfunctions,
ntsthanuserrequirements.

sandconstrai

» Theyare intended to beabasisfordesigningthesystem.

» Theymaybeincorporatedintothesystemcontract.
» Systemrequirementsmaybedefinedorillustratedusi

Ilanguage)specification

softherequirementmustinterp
aturallyambiguoussothisisve

idinanumberofdifferentwaysinthespecificati

equatetostructuresystemrequirements.




Alternativesto NLspecification:

» Structuredlanguagespecifications
» All requirementsarewritteninastandardway.
» Theterminologyusedinthedescriptionmaybelimite

» Theadvantageisthatthemostoftheexpressiveness
inedbutadegreeofuniformityisimposedo

jonorentity.

d where theycome from.
dwhere theygoto.
esrequired.
ifappropriate).
ofthefunction.



» Tabularspecification

» Usedtosupplementnaturallanguage.

» Particularlyusefulwhenyouhavetodefineanumberofpossiblealternative
courses ofaction.

» Graphicalmodels

» Graphicalmodels are
sefulwhenyouneedtoshowhowstatechang
a sequence ofactions.

sequenceofeventsthat
someuserinteraction withas

toptobottomtoseetheorderofth







INTERFACESPECIFICATION

»Most systems must operate with other system the
operatinginterfacesmust bespecifiedas part ofthe requirements.

» Threetypesofinterfacemayhavetobedefined

» Proceduralinterfaceswhereexistingprogramsorsu
fferarangeofservicesthatareaccessedby
rfacesaresometimescalledApplic

eexchangedthatarepassedfro
hicaldatamodelsarethebestn

havebeenestablishedforanexistingsub-system

etechniqueforinterface specification.




customers

System

engineers

System test

engineers

System
maintenance
engineers

pl® \1E}
Spedfy the requirements and
read them to check that they
> meet their needs. They

specify changes to the
requirements

Use the requirements
» document to plan a bid for
the system and to plan the

system development process

Use the requirements to
—* understand what system is to
be developed

Use the requirements to
*  develop validation tests for

the system

Use the requirements to help

> understand the system and

the relationships between its
parts




|EEErequirementsstandarddefinesagenericstructu Irementsdocu

mentthatmustbe instantiatedforeach specificsystem.

1. Introduction.
I)Purpose ofthe requirementsdocument I1)Scopeoft

i) Definitions, acronymsandabbreviations Iv)Refer

inderofthe document

1)Productfunctions

eneralconstraints

tional,non-
.Therequirementsmaydocumentexternalinterfa
d

aserequirements,designconstraints,

ualitycharacteristics.






REQUIREMENTSENGINEERINGP

» Tocreateandmaintainasystemrequirementdocument
>

Theoverallprocessincludesfourhighlevelrequireme
gineeringsub-processes:

gwhetherthesystemisusefu

ntsintoastandardform

mentsactuallydefinethe
system



Therequirementsengine
nrnrpqc.

I W o ol s
o Requirements
elicitationanda
stud nalysis
pecification

Feasibility Requirements
report validation

Systemmodel I
S




SPIRALREPRESENTATIONOFREQUIR
ERINGPROCESS

INE

» Processrepresentedasthreestageactivity
» Activitiesareorganizedasaniterativeprocessaroundaspi

» Earlyintheprocess,mosteffortwillbespentonunderst
lev ssandtheuserrequirement.

oreeffortwillbedevotedtos
stemmodeling




Requirements
specification




FEASIBILITY STUDIES .

» Startingpointoftherequirementsengineeringpro

»Input:Setofpreliminarybusinessrequirement
riptionofthesystemandhowthesystemisi
ort rocesses

ortthatrecommends
ther

rsanumberofquesti
butetotheoverallobje

mentedusingthecurrenttechno
tandschec?ulcg|

gratedwithothersystemwhichare




REQUIREMENTS ELICITATIONA

» Involvesanumberofpeopleinanorganization

» Stakeholderdefinition

Referstoanypersonorgroup
whowillbeaffectedbythesystemdirectlyor
Endusers,Engineers, businessmanagers,domainexp

isdifficult
don’tknowwhattheywantfro

nofrequirementsinnatural
and.

xpressrequirementsdifferently

odynamicenvironments.




REQUIREMENTSELICITATION

Processactivities

» 1.RequirementDiscovery

» Interactionwithstakeholdertocollecttheirrequirem
domainanddocumentation

lassificationandorganization
oftrequirementsfromunstruc
S

lonandnegotiation
TEEIS
rementsthroughnegotiation

ion
ntedandplacedinthenextroundofspiral




ThespiralrepresentationofRequireme

Requirements Requirements
classification and prioritization and

organisation negotiation

Requints Requirements .
discovery documentation




REQUIEMENTSDISCOVERYTEC

1. Viewpoints
--Basedontheviewpointsexpressedbythestakeholder

Recognizesmultipleperspectivesandprovidesaframe
ringconflictsintherequirementsproposedbydifferen

lewpointsl.Interactorvi

systemthatinteractdirectl

herequirements,butdon’tuset

teristicsand
requirements.




REQUIREMENTSDISCOVERYTEC

2. Interviewing
--Putsquestionstostakeholdersaboutthesystem

stemtobedeveloped.

rivedfromtheanswers

herethestakeholdersansw
ns.

ssarangeofissueswiththestak
rneeds.

e-conceivedideas
heintervieweetostartdiscussionwithagues




REQUIREMENTSDISCOVERYTEC

3. Scenarios

--Easiertorelatetoreallifeexamplesthantoabstractdescr

ractionandduringelicitation,det

gandhowthisishandled4.Info

ralleltothescenario5.Descriptio

escenariofinishes .



LIBSYS scenario

>

Initialassumption:TheuserhasloggedontotheLIBSY Ssys
dthejournalcontainingthecopyofthearticle.

tsthearticletobecopied.Heorshe
scriberinformationforthejou
rnativepaymentmethodsa
number.

yrightformthatmaintainsdetailsofthetrans
heLIBSY Ssystem.

nd,ifOK,thePDFversionofthearticleisdownlo
eaontheuser’scomputerandtheuserisinformedt

skedtoselectaprinterandaco'ticleisprint



LIBSYS scenario

>
Whatcangowrong:Theusermayfailtofillinthecopyrightformcor
nthiscase,theformshouldbere-presentedtotheuserfor

correction.Iftheresubmittedformisstillincorrectthentheuse

articleisrej

hesystem.Theuser’srequ

untilsuccessfulortheuserter

loadsofotherarticles.

loggedon.Thedownloadedarticlehasbeen
Ifithasbeenflaggedasprint-only.




REQUIREMENTSDISCOVERYTEC

4. Usecases

-- scenariobased techniqueforrequirementeli

Ifeatureof UML,
bject-orientedsystemm

ractionand the actors
used toaddinformation




Articleprintinguse-ca-

_ —_
~




LIBSYS use cases .




REQUIREMENTSVALID

» Concernedwithshowingthattherequirementsdefine the systemthatthe
customerwants.

» Importantbecauseerrorsinrequirements canleadtoextensiverewo

» Validation
chec

esystemperformstheintendedfu
otconflict

hichdefineallfunctionsand
constraints

ementscanbe actuallyimplemented

ddisputesbetween customerand d.



VALIDATIONTECHNIQ'

1.REQUIREMENTSREVIEWS
' checkthefollowing:




Requirementsmanageme

Requirementsarelikelytochangeforlargesoftwaresystemsand
assuchrequirementsmanagement
processisrequiredtohandlechanges.

Reasonsforrequirementschanges
communitywhereusershavediff

dendusersaredifferent
andtechnicalenvironment

Relativelystablerequirements
Ikelytochangeduringsystemde

ration




Requirementsevolution

Changed
understanding

ofproblem

Changedre
quirements

Initial
understanding
ofproblem

Initial

requirements




Requirements management pl

AnessentialfirststageinrequirementmanagementprocessPlanning
cessconsistsofthefollowing
1.Requirementsidentification

iquetagforcrossreferenceandtr

ctandcostofchanges3.Tracea

mentsandotherelementsofsoftwaredevel

cyofchangemanagementpro to
Irementsstorage,changemana tr







Traceability

Maintainsthreetypesoftraceabilityinformation.
1.Source traceability

Irementsto the stakeholders

Irementswithinthereq

entstothe designmodule




Atraceabilitymatrix .




Requirementschange
management

Consistsofthreeprincipal stages:
alysisandchangespecification

ith aspecificchange
proposalanda
Isvalid

Ing
s ofcost,time andrisks

sin
,systemdesignanditsimplem




Change manageme

Revised

requirements

e

Problemanalysisand Changeanalysis Change

changespecification andcosting implementation




SYSTEMMODELS

»Used in analysisprocess to develop
understandingot theexistingsystemor new

» Excludedetalls

n ofthe
models




CONTEXT MODELS .

Atypeofarchitecturalmodel

»Con3|stsofsub -systemsthatmake upanentires

=T oidentifythesubsystem
Ighlevelarchitecturalmodela

anamedrectangle
esindicateassociationshe

environmentonly,doesn‘ttakeintoa
hichmaytakedataorgivedatatothe




Thecontextofa nATI\'

system

Security
system

Branchac A ‘
ccoun
countingsy

stem

database

Auto-
tellersyst

Branch
counter

system

Maintenance
system




Behavioral m.

Describethe overallbehaviourof asystem.
Twotypesofbehaviouralmodel
1.DataFlowmodels

2. Statemachinemodels

nctionaltransformationo
anditsflowthroughaseq

at isgoingon

ndable
frequirements




InsulinpumpDFD

\
Bloodsugar Bloodsugar
sensor analysis

Insulinrequ
irementcomp
utation

Pumpcontr

Insulin insulind
:‘ Insulin - commands i
= ' - eliverycon
| um | |
S troller




State machine

» Describehowasystemrespondstointernal or external eve

» Showssystemstatesandeventsthatcausetransitionfr
another

heflowof datawithinthesystem
freal timesystems

hesystemis inone
tes

onfromonstatetoanotherstate

ncreasesrapidlyforlargesystemmodels
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DATAMODELS .

» Usedtodescribethelogicalstructureofdataprocess
bythesystem.

» Anentity-relation-
Isetsouttheentitiesinthes
entheseentitiesandthe

design.Canreadilybe
atabases.
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OBJECTMODELS

» Anobjectorientedapproachis commonlyusedforinteractivesystemsd

» EXxpressesthe systems re%uirementsusing objectsand developin
systeminanobjéctorientedPLsuchasc++

stractionoveraset
ommonattributes

» Aobj

a singleclass

ed rectanglewiththreesections
ssinthetopsection
emiddlesection

ciatedwiththeobjectclassare in lo ection.



OBJECTMODELS

INHERITANCEMODELS

»Atg/peofobjectorientedmodelwhichinvolvesinobje
ibutes

assesintoaninheritancehierarchywith
thetopofhierarchy

inherittheirattributesandserv

rdratherthandownward

lassinheritsitsattributesandoperation

severalofseveralparents.
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OBJECTMODELS

OBJECTAGGREGATION

» Someobjectsaregroupingofotherobjects
» Anaggregateofasetofotherobjects

eobjectsmaybemodeledu
odel

resentsthecompositio
DEL

dedbytheobjects
|_can beused




Object aggregation
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STRUCTURED METHODS:

» Structuredmethodsincorporatesystemmodellingasaninherentpart
ofthemethod.

» Methodsdefine a setofmodels,aprocessforderivingthesemod
andguidelinesthatshouldapplytothemodels.

»CA olssupportsystemmodellingaspartofastructure

nctionalsystemrequirements.

iInformationaboutwhetherame
lem.

umentation.
Imes toodetailedanddifficultforusers




Analysisworkbenchcomponents:

/ Structured A*
diagramming
tools

/ Report
~ generation

facilities

Data
dictionary

Central Query
eﬁ:‘rja:or information | language
8 repository failities
Forms Design, analysis [
creation and checking | Import/export

facilities

tools tools
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»Design
Engineering:DesignprocessandDesignquality,Desig
nconcepts,thedesignmodel.

Ign:Softwarearchitectur
turalstylesandpattern
| modelofUML, basi

diagrams,collaborationdia
omponentdiagrams.




DesignEngineering

>

Designengineeringencompassesthesetofprinciples,con
dpracticesthatleadstothedevelopmentofahigh-
qualitysystemorproduct.

everyengineerwantstodo.

sinessneeds,andtechnical
ulationofaproductorasyste

ineertomodelthesystemorproductthatis

softwarequalityisestablish.




DESIGNPROCESSANDDESIGNQUALITY:
Softwaredesignisaniterativeprocessthroughwhichre
atedintoa“blueprint”forconstructingthesoftware.
Goalsofdesign:

>

saretransl

eadable,understandableguide.
ideacompletepictureofthesoft

hitecturethat,
ognizablearchitecturalstyle

tsthatexhibitgooddesigncharac

volutionaryfashion,therebyfacilitatingi

distinctrepresentationofdata,.we,inte



>

leadtodatastructuresthatareappropriatefortheclas ple
mented.
» leadtocomponentsthatexhibitindependentfunctionalcharacteristi

leadtointerfacethatreducethecomplexityofconnection
ponentsandwiththeexternalenvironment.

arepeatablemethodthatisdriv
mentsanalysis.

notationthateffectivelyco







DESIGNCONCEPTS:
Fundamentalsoftwaredesignconceptsprovidethenecessaryframeworkfor

gettingitright.”

1. Abstraction:Manylevelsofabstractionarethere,

evelofabstraction,asolutionisstate
eproblemenvironment.

tion,amoredetaileddescri

referstoasequenceofinstructionsthathavea
ion.

edcollectionofdatathatdescribesadataobje




2. Architecture:

»theoverallstructureofthesoftwareandthewaysinwhichthatstructur
eprovidesconceptualintegrityforasystem

» Structuredmodels-organizedcollectionofprogram

rkmodels-increasethelevelofdesignab

models-addressthe
ure,indicatinghowthestruc
functionexternalevents.

Iprocessthatthesystemmustaccommaodate.

eusedtorepresent
yofasystem.




3. Patterns:

>

adesignpatterndescribesadesignstructurethatsolvesapartic

withinaspecificcontextandamid‘“forces’thatmayhave
mannerinwhichthepatternisappliedandused.

ternistoprovideadescripti

abletothecurrentwork,
ereused,

serveasaguidefordevelopingasimilar,butfun

rentpattern. .




4. Modularity

»softwareisdividedintoseparatelynamedandaddressa mponents,som
etimescalledmodulesthatareintegratedtosatisfyproblemrequirements.

5. InformationHiding:

» information contained within a module is inac
othermodulesthathavenoneedforsuchi

rityandtheconceptsofabstr

ngtwoqualitativecriteria:cohesionandcou

ftherelativefunctionalstrengthofamodule.
oftherelativeinterdependenceamongmodule




7. Refinement;:

>
Aprogramisdevelopmentbysuccessivelyrefininglevelsofp
l.

» Refinementisactuallyaprocessofelaboration.

nizationtechniquethatsimpli
gingitsfunctionorbehavio

easetofdesignclassesthat,

sbyprovidingdesigndetailthatwillenablethec
,and

nclassesthatimplementasoftwareinfrastructure

ution.




Fivedifferenttypesofdesignclasses,

» Userinterfaceclasses:defineallabstractionsthatarenecessaryforhumanc
omputerinteraction.

» Businessdomain classes: are often refinements of
analysisclassesdefinedearlier.

» Process classes implement lower — level busi
tionsrequiredtofullymanagethebu

ntdatastoresthatwillpersist

twaremanagementandcon
ndcommunicatewithinitscom
rid.

rmeddesignclass,




THEDESIGNMODEL:
high I
a naly sis mod4l
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Q
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L
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de sign mode

archit ecture interface component -level deployment -level
elements elements elements element s

process dimension




I.Datadesignelements:

>
createsamodelofdataand/orinformationthatisrepresentedat
bstraction.

» Thestructureofdatahasalwaysbeenanimportantparto
ramcomponentlevel

nts:

oftwareistheequivalenttothefloorplanofahou
erivedfromthreesources.

plicationdomainforthesoftwaretobebuilt.
lelements,and
chitecturalpatterns.




iii. Interfacedesignelements:
>

equivalenttoasetofdetaileddrawingsforthedoors,windows,andextern
alutilitiesofahouse.
» Thereare3importantelementsofinterfacedesign:

»a. Theuserinterface(Ul);
alinterfacestoothersystems,devices,net
rsofinformation;and

betweenvariousdesigncomp

lements:
eddrawings.

describestheinternaldetailofeachsoftwar

ements:

refunctionalityandsubsyste llocatedwit
putingenvironmentthatwillsup ware.




ARCHITECTURALDE
EARCHITECTURE:
WhatlsArchitecture?

» Architectural design represents the structure of data
programcomponentsthatarerequiredtobui

AR

basedsystem.
» Thedesi softwarearchitectureconsiderstwolevels

rchitectureareanenablerfo
Interestedinthedevelopmen

ydesigndecisionsthatwillhaveaprofoundimpac
orkthatfollowsand,asimportant,ontheultimates
rationalentity.

lativelysmall,
odelofhowthesystemisstructuredandhowitscomp




DATADESIGN:

» translatesdataobjectsaspartoftheanalysismodelintodatastructuresatthesoft

warecomponentleveland,whennecessary,adatabasearchit I

icationlevel.

ignattheArchitecturallLevel:

Inesshasbeentoextractusefulin

whentheinformationdesir

ntLevel:

datastructuresthataredirectlyaccessedbyone




Thefollowingsetofprinciplesfordataspecification:

1. Thesystematicanalysisprinciplesappliedtofunctionandbehaviorsho
uldalsobeappliedtodata.

2. Alldatastructuresandtheoperationstobeperformedon
dentified.

3. Adatadictionaryshouldbeestablishedandusedto

ouldbedeferreduntillateint
atastructureshouldbekno
edatacontainedwithinthes
ucturesandtheoperationsthat

gramminglanguageshouldsupportthespecif

datatypes.




ARCHITECTURALSTYLESANDPATTER

» Thesoftwarethatisbuiltforcomputer-
basedsystemsalsoexhibitsoneofmanyarchitecturalstyles.

» Eachstyledescribesasystemcategorythatencompasses
(1) Asetofcomponents
(2) Asetofconnectors

3 raints

pattern,imposesatr
erndiffersfromastyleinan
ssbroad,focusingononeaspect ct
tsentirety.
nthearchitecture,describinghowthesoftware
tionalityattheinfrastructurelevel.
tendtoaddressspecificbehavioralissueswithint




1. ABriefTaxonomyofStylesandPatternsDa

ta-centeredarchitectures:

client client
software zoftware

I3"E'|-I1: c'ient
softwans software

Cata s=tore

[reposiory or
client Blach bard]

software

client
softwars

client client
softwars software




Data-flowarchitectures:

filter

.

@) pipes and filters

————

filter L

() batch sec




Callandreturnarchitectures:

» Mainprogram/subprogramarchitectures.
» Remoteprocedurecallarchitectures.

fan-out




Object-orientedarchitectures:

>
Thecomponentsofasystemencapsulatedataandtheoperationsthatmust
beappliedtomanipulatethedata.

userinterface layer
applicaton layer



2. ArchitecturalPatterns:

Thearchitecturalpatternsforsoftwaredefineaspecificap
gsomebehavioralcharacteristicsofthesystem,

tingsystemprocessmanage
edulerpattern

anagementsystempattern

jonlevelpersistencepattern

ent:
lishasetofdesigncriteriathatcanbeusedtoasse

designthatisderived.




ARCHITECTURALDESIGN:

I. RepresentingtheSysteminContext:
Superordinate systems

Safehome
Product

Intermet-based

system

Sensors

Subordinate systems

surveillance
function

peers




ii. DefiningArchetypes:

>
Anarchetypeisaclassorpatternthatrepresentsacoreabst
ractionthatiscriticaltothedesignofarchitectureferthetarg

communicates with




li. RefiningtheArchitectureintoComponents:

>
edintocomponen [|C

processing

Component Structure




iv. DescribingInstantiations oftheSystem:

/, \\
(g N\

AN

SafeHome
Execut ive

=

Internet
Interface

Security

‘\

det ect or
m anagem ent

‘% processmg




AConceptualModelofUML.:
>

UMLisastandardlanguageforspecifying,visualizing,constructing,anddoc
umentingtheartifactsofsoftwaresystems.

Object-OrientedConcepts
» UM be described as the successor of

presentsthebehaviorofanre

tionisthemechanismofbindingthedatatogethe
ideworld.

sthemechanismofmakingnewclassesfromexist

1nesthemechanismtoexistsin.orms.



OOAnalysisandDesign:

» OOcanbedefinedasaninvestigationandtobemorespecific,itistheinvestigatio
nofobjects.Designmeanscollaborationofidentifiedobjects.

> ThepurposeofOOanaIyS|sanddeS|gncandescnbedas
' theobjectsofasystem

ichcanbeconvertedtoexecut

etheOOconceptsareapplie

ImplementationusingOOlanguages




BasicStructuralModeling:

>

Structuralmodelingcapturesthestaticfeaturesofasystem.T.
following—

» Classesdiagrams

am

theframeworkforthesystemandthisfram

thercomponentsexist.



ClassDiagram:
>

Classdiagramisastaticdiagramthatshowsacollectionofclasses,interfaces,

associations,collaborations,andconstraints.
PurposeofClassDiagrams

» Analysisanddesignofthestaticviewofanapplication
Sample Class Diagram

| "Customer | ] Order |
name:String date:Date Super
location:String . 2] number:String | +— clnss
sendOrder() confirm()
heCieet) Scaed Generaliza
T e
SpecialOrder N‘;'a':'a[';m’
date:Date e:Date
number:String """‘beﬁ":f(';"g
confirm o
close{)( ; close()
dispatch() g
Sub class




TheSequenceDiagram:

>

hesequencediagramhasfourobie Istomer.Order.SpecialOrderand
Sequence diagram of an order management system

mxjLet

:Order :SpecialOrder | on

; =o33a8ge lifeline
call X
s
sendOzder () Dispatch ()
Confirma ()
—_ = = = k

Self call

§

Initialization

———————

Jow o —————

ettt |

-
R s |




TheCollaborationDiagram:
Colilaboration diagram of an order managemont system

initialization |

Sequence number

Note: Sequence Is indicated by
numbering the messages/method calls

1 2:confirm() «— Message

m, 3:dispatch()

1 Self-Delegation
End of Process




UseCaseDiagram:

» Itisusedtorepresentthedynamicbehaviorofasyste

>
Itencapsulatesthesystem'sfunctionalitybyincorporatinguse
andtheirrelationships.

PurposeofUseCaseDiagrams

1. Itgathersthesystem'sneeds.
ternalviewofthesystem.
ternalaswellasexternalfactor

tionbetweentheactors.

dwhiledrawingausecase
ulnameshouldbeassignedtothe a
actorwithausecasemustbedefinedinanunder

usedasandwhenrequired.
teractionsshouldberepresentedamongthemulti

entheusecaseandactors. .




<<Subsystem>>
Online Shopping

f<<Service>>
Authentication

Registered :
Customer Identity
i Provider
Web
Customer

Credit
Payment Service

New
Customer

Client Register




FTranEs® Customer |

b

'iv',_r—,_:—,_o—,_: A i R R LR

L Authenticatiory



Componentdiagram:
» usedtomodelthephysicalaspectsofasystem.

>
Physicalaspectsaretheelementssuchasexecutables, libraries, filess@@eument
s,etc.whichresideinanode.

PurposeofComponentDiagrams

» Visualizethecomponentsofasystem.

alfa a alaiva f\ a ava a a aVala¥la

component diagran: of en order management sysicm

Jawa L£filima

X e >~

- -7 Ovrder.Java [ S
> s R
‘ -
: \
\
Custoemer.java 1 | ::
1
/ SpecialOrder.java
1
1

Componentsk&—— | | l
NormalOrder.java
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TESTINGSTRATEGIES:ASTRATEGICAPPROACHTOSOFTWARETE
STING, TESTSTRATEGIESFORCONVENTIONALSOFTWARE,
BOXANDWHITE-
BOXTESTING,VALIDATIONTESTING,SYSTEMTESTI
DEBUGGING.

PRODUCTMETRICS:SOFTWAREQUALITY ,METRICSFORANALYSIS
MODEL,METRICSFORDESIGNMODEL,METRICSFORSOURCECODE,
METRICSFORTESTING,METRICSFORMAINTENANCE.



AstrategicApproachforSoftware testing:

SoftwareTestingisatypeofinvestigationtofind outifthere isanydefault or errorpresentinthe
software.

Developing
continuous
development
Specifying the approach
product
requiements

Conduting formal
technical reviews

Seoftware
Specifying the Testing

Objectives Strategies Using effective
of testing formal reviews

Identifying and Build
developing Robust Software

user’s profile
Developing a

test plan




TestingStrategiesforConventionalSoftware:

>
youcanwaituntilthesystemisfullyconstructedandthenconducttestsontheoverallsyst
ffindingerrors.

» youcouldconducttestsonadailybasis,wheneveranypartofthesystemiscon
Types:

1) UnitTesting

2) IntegrationTesting

3) ValidationTestingand

4) SystemTesting
1) UnitTesting:
» individualunitsorcomponentsofasoftwarearetested.
» doneduringthedevelopment(codingphase)ofanapplicationbythedevelopers.

» concernedwithfunctionalcorrectnessofthestandalonemodules



2) IntegrationTesting:

» secondlevelofthesoftwaretestingprocesscomesafterunittesting.

» Thefocusoftheintegrationtestinglevelistoexposedefectsatthetime
ofinteractionbetweenintegratedcomponentsorunits.

— —

Module A Module B

Tested in Unit Testing

Module C

Under Integration Testing




Integration testing




Incremental Approach:

» modulesareaddedinascendingorderonebyoneoraccordingtoneed.

» Generally,twoor morethantwo
modulesareaddedandtestedtodeterminethecorrectnessoffunctions.

» Theprocesscontinuesuntilthesuccessfultestingofallthemodules.

Top-DownApproach: @
>

dealswiththeprocessinwhichhigherlevelmodulesarete
stedwithlowerlevelmodules.

» Majordesignflawscanbedetectedandfixedearly. o

» themoduleweareaddingisthechildofpreviousone.

A




B Child £

g i
il ©




Bottom-UpMethod:

» theprocessinwhichlowerlevelmodulesaretested withhigherlevelmodules.

» Toplevelcriticalmodulesaretestedatlast.

» themodulesweareaddingaretheparentofthepreviousone.

e ol e B
-a-"'-‘

7 LRI




Non-incrementalintegrationtesting:
» whenthedataflowisverycomplexandwhenitisdifficulttofindwhoisaparentandwhoisachild.

» createthedatainanymodulebangonallotherexistingmodulesandcheckifthedataispr
» itisalsoknownastheBigbangmethod.

“




3.ValidationTesting:

» Testerperformsfunctionalandnon-functionaltesting.
» Validationtestingisalsoknownasdynamictesting.

>
ensuringthat''wehavedevelopedtheproductright.*Val

iIdationTesting-W(
Requirement User Acceptance
Specifications Testing

High Level
Design

Detail

Design '
Program Unit

Specification Testing




4. SystemTesting:

» includestestingofafullyintegratedsoftwaresystem.
» Tochecktheend-to-endflowofanapplicationorthesoftwareasa

SystemTestingincludesthefollowingsteps.

» Verification ofinputfunctionsof theapplication to testwheth
expectedoutputornot.

» Testingof integrated softwarebyincludingexternal peripherals
checktheinteractionofvariouscomponents witheachother.

» TestingofthewholesystemforEndtoEndtesting.
» Behaviortestingofthe applicationviaauser'sexperience



SoftwareTesting
Twomajorcategoriesofsoftwaretesting

» Blackboxtesting

» \Whiteboxtesting
Blackboxtesting

» functionalitiesofsoftwareapplicationsaretested.
» mainlyfocusesoninputandoutputofsoftwareapplications.

TypesofBlackBoxTesting
» Functionaltesting
» Non-functionaltesting
»Regression

BlackBoxTestingTechniques
» EquivalenceClassPartitioning
» BoundaryValueAnalysis
»DecisionTableTesting



EquivalencePartitioningTesting:

» canbeappliedtoalllevelsofsoftwaretestinglikeunit,integration,system.

>
dividestheinputtestdataoftheapplicationundertestintoeachpartitionatleasto
ntdatafromwhichtestcasescanbederived.

Example:
Assumethattheapplicationacceptsanintegerintherange100t0999

» ValidEquivalenceClasspartition:100t0999inclusive.

» Non-
validEquivalenceClasspartitions:lessthan100,morethan999,decimalnumber
on-numericcharacters.

BoundaryValueAnalysis:

» testingbetweenextremeendsorboundariesbetweenpartitionsoftheinputvalues.

» theseextremeendslikeStart-End,Lower-Upper,Maximum-Minimum,Justinside-
JustOutsidevaluesarecalledboundaryvaluesandthetestingiscalled"boundarytesting".



a

11 !

X(min) X(min+) X(nom)

Example:

InputBoxshouldaccepttheNumberltol0Test
ScenarioDescription ExpectedOutcome
» BoundaryValue=0 SystemshouldNOTaccept
» BoundaryValue=1 Systemshouldaccept
» BoundaryValue=2 Systemshouldaccept
» BoundaryValue=9 Systemshouldaccept
» BoundaryValue=10 Systemshouldaccept

» BoundaryValue=11 SystemshouldNOTaccept



EquivalenceandBoundaryValue:

» PizzavaluesltolOisconsideredvalid.Asuccessmessageisshown.

» Whilevaluellto99areconsideredinvalidfororderandanerrormessage
willappear,''Only10Pizzacanbeordered"

Subnt
Order Pizza: I J

Hereisthetestcondition
1. AnyNumbergreaterthan10enteredintheOrderPizzafield(letsayll)isconsideredinvalid.
2. AnyNumberlessthanlthatisOorbelow,thenitisconsideredinvalid.
3. NumbersltolOareconsideredvalid
4. Any3DigitNumbersay-100isinvalid.

Invalid Invalid Invalid

100
Partition 1 Partition 2 Partition 4

EquivalenceClassPartitioning



Invalid i Invalid Invalid

Partition 1 Partition 2 Partition 3

IN BOUNDARY VALUE ANALYSIS 1ov will check.
the boundary vawes fike 0. 1. 10, I, 44 , 100

Boundaryvalueanalysis
DecisionTable:

» atabularrepresentationofinputsversusrules/cases/testconditions.
» TheconditionsareindicatedasTrue(T)andFalse(F)values.

Password




Conditions Rulel Rule2 Rule3

Rule4Username(T/F) F

T F TPassword(T/F)
F F T

TOutput (E/H) =
= H

» Case 1-Usernameandpassword bothwerewrong. Theuseris sh
message.

» Case 2— Usernamewascorrect,butthepassword waswrong.Theuserisshown
anerrormessage.

» Case 3—Usernamewaswrong, butthepassword wascorrect. Theuserisshown
anerrormessage.

» Case 4— Usernameandpassword both werecorrect,andthe






WhiteBoxTesting:

» examinestheprogramstructureandderivestestdatafromtheprogramlogic/code.
WhiteBoxTestingTechniques:

» StatementCoverage

» BranchCoverage

» PathCoverage
Statementcoverage:

» theaimi







BasisPathTesting:

>
controlflowgraphsaremadefromcodeorflowchartandthenCyclomaticcomplexityiscalcula
tedwhichdefinesthenumberofindependentpaths.

Steps:
1. Makethecorrespondingcontrolflowgraph
2. Calculatethecyclomaticcomplexity
3. Findtheindependentpaths
4. Designtestcasescorrespondingtoeachindependentpath
Flowgraphnotat




CyclomaticComplexity:

» measurethelogicalcomplexityofthesoftwareand isused
todefinethenumberofindependentpaths.

» ForagraphG,V(G)isitscyclomaticcomplexity.
»V(G)=P+1,wherePisthenumberofpredicate
nodes inthe flowgraph

»V(G)=E-N+2, whereEis thenumberof edges
NisthetotalnumberofnodesV(

G)=4 , Noof independentpaths=4
LoopTesting:

» Simpleloops

» Nestedloop



SoftwareQuality:

» Softwarequalityproductisdefinedintermofitsfitness ofpurpose.
» agualityproductdoes preciselywhat theuserswantitto do.
Severalquality methods:
» Portability
» Usability
» Reusability
» Correctness
» Maintainability
Variousmetricsformulatedforproductsinthedevelopmentprocessare
» Metricsforanalysismodel
» Metricsfordesignmodel
» Metricsforsourcecode
» Metricsfortesting
» Metricsformaintenance




MetricsfortheAnalysis Model:

» usedtoexaminetheanalysismodelwiththeobjectiveofpredictingthesizeoftheresultantsyst
em.

» Functionpoint andlinesofcodearethecommonly usedmethodsforsizeesti
1. FunctionPoint(FP)Metric:

» measurethefunctionalitydelivered bythesystem,estimatetheeffort,
thenumberoferrors,andestimatethenumberof componentsinthes

» Functionpointisderivedbyusinga
relationshipbetweenthecomplexityofsoftwareandtheinformationd

2. Lines of Code(LOC):

» mostwidelyusedmethodsforsizeestimation.
» definedasthenumberofdeliveredlinesofcode,excludingcomments and blanklines.

» highlydependentontheprogramminglanguageusedascodewritingvariesfromoneprogram
minglanguagetoanother.
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