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Preface
Software engineering is the only engineering discipline where product testing is a

major technical and organizational concern, as well as an important cost factor. In this,
Scenario Testing is main concern for developing the Software Products.

Due to increasing popularity of programming language for implementing advanced
features, University of Mumbai has included “Software Testing and Quality Assurance”
in its Revised Syllabus of T.Y.B.Sc. (CS), Semester V.

This book has been designed as per new revised syllabus of T.Y.B.Sc. (CS),
Mumbai University. This book incorporates advanced concepts of Software Testing.
This book includes all the related topics with variety of examples which are
understandable to students.

This book is organised in 3 units.

Unit 1 contains three chapters which covers Software Testing and Introduction to
quality, Verification and Validation, and Software Testing Techniques.

Unit 2 contains three chapters which covers Software Testing Strategies, Software
Metrics and Defect Management.

Unit 3 contains three chapters which covers Software Quality Assurance, Quality
Improvement and Quality Costs.

This book also covers all the University practicals with proper examples.

All necessary care has been taken to avoid mistakes and misprints in the book. Any
suggestions to improve the utility of the book will be gladly accepted. You can send your
suggestions on

♦ kiranrktcollege@gmail.com

♦ sandeepvcbs@gmail.com

♦ archana_sjd@yahoo.com

♦ anjumanral@gmail.com

♦ arvindsingh0912@gmail.com
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Software Testing and
Introduction to Quality

Unit I

Chapter

1

Contents
1.1 Introduction

1.1.1 What is Software Testing?
1.1.2 Testing Objective
1.1.3 Testing Principles
1.1.4 Tester’s Jobs and Quality

1.2 Types of Errors
1.3 Defects, Bugs, Failure and Fault
1.4 Definition of Quality, QA, QC, QM and SQA
1.5 SDLC: Software Development Life Cycle
1.6 Various Life Cycle Models
1.7 Software Quality Factors
1.8 Exercise

1.1 Introduction
What is Software? Why should it be Tested?

Software is a series of instructions for the computer that perform a particular task, called a
program; the two major categories of software are system software and application software. System
software is made up of control programs. Application software is any program that processes data for
the user (spreadsheet, word processor, payroll, etc.).

A software product should only be released after it has gone through a proper process of
development, testing and bug fixing. Testing looks at areas such as performance, stability and error
handling by setting up test scenarios under controlled conditions and assessing the results. It is
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important to note that software is mainly tested to see that it meets the customers’ needs and that it
conforms to the standards. It is a usual norm that software is considered of good quality if it meets the
user requirements. This is why exactly any software has to be tested.

1.1.1 What is Software Testing?
Software testing is a planned process that is used to identify the correctness, completeness,

security and quality of software. It is done to evaluate a system or its component(s) with the intent to
find whether it satisfies the specified requirements or not. In simple words, testing is executing a
system in order to identify any gaps, errors, or missing requirements in contrary to the actual
requirements.

According to ANSI/IEEE 1059 standard, Testing can be defined as - A process of analyzing a
software item to detect the differences between existing and required conditions (that is
defects/errors/bugs) and to evaluate the features of the software item.

All software problems can be termed as bugs. A software bug usually occurs when the software
does not do what it is intended to do or does something that it is not intended to do. Flaws in
specifications, design, code or other reasons can cause these bugs.

Identifying and fixing bugs in the early stages of the software is very important as the cost of
fixing bugs grows over time. So, the goal of a software testing is to find bugs as early as possible and
make sure they are fixed before software deployment.

When to Start Testing?
As against the perception that testing starts only after the completion of coding phase, it actually

begins even before the first line of code can be written. In the life cycle of the conventional software
product, testing begins at the stage when the specifications are written and continued till the
deployment phase.

♦ The verification of Software Requirement Specifications (SRS) in Requirement Analysis
Phase is also considered as testing, which is carried out to identify missing requirements and
gaps in requirement specification.

♦ Reviewing the design specifications in the design phase is also a testing process which helps
to improve the design.

♦ Testing performed after implementation of code by developer is also categorized as testing.
An early start to testing reduces the cost and time to rework and produce error-free quality

software that is delivered to the client.

1.1.2 Testing Objectives
The testing objective is to test the code, whereby there is a high probability of discovering all

errors.
This objective also demonstrates that the software functions are working according to software

requirements specification (SRS) with regard to functionality, features, facilities, and performance. It
should be noted, however, that testing will detect errors in the written code, but it will not show an
error if the code does not address a specific requirement stipulated in the SRS but not coded in the
program.
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Testing objectives are:
♦ Testing is a process of executing a program with the intent of finding an error.
♦ A good test case is one that has a high probability of finding an as-yet u discovered error.
♦ A successful test is one that uncovers an as-yet-undiscovered error.

1.1.3 Testing Principles
For designing effective test cases, a software engineer must understand the basic principles of

software testing.

Seven Testing Principles
♦ Testing shows presence of defects: This principle states that - Testing talks about the

presence of defects and don’t talk about the absence of defects. i.e. Software Testing reduces
the probability of undiscovered defects remaining in the software but even if no defects are
found, it is not a proof of correctness.

♦ Absence of errors: All tests should be traceable to customer requirements. Software testing
is not mere finding defects, but also to check that software addresses the business needs.
Absence of Error is a Fallacy i.e. finding and fixing defects does not help if the system build
is unusable and does not fulfil the user's needs & requirements. The most severe defects in
software are it fails to meet the client’s requirements.

♦ Early Testing: Tests should be planned long before testing begins. All tests can be planned
and designed before any code has been generated. The early testing activities like planning
and test case designing can be started in requirement analysis and designing phase.
Soon after the requirements model is completed, test planning can begin. Detailed test cases
can begin as soon as the design model is designed.

♦ Defect Clustering: The Pareto principle applies to software testing. The Pareto principle
implies that approximately 80% of the problems are found in 20% of the modules. Identify
such risky components and thoroughly test them.

♦ Exhaustive testing is not possible. The number of path permutations for even a
moderately-sized program is exceptionally large. For this reason, it is impossible to execute
every combination of paths during testing. It is possible, however, to adequately cover
program logic and to ensure that all conditions in the component-level design have been
exercised.

♦ Testing is context dependent Testing is context dependent which basically means that the
way you test an e-commerce site will be different from the way you test a commercial off
the shelf application. All the developed software’s are not identical. You might use a
different approach, methodologies, techniques and types of testing depending upon the
application type. For instance testing, any POS system at a retail store will be different than
testing an ATM machine.

♦ Pesticide Paradox Repetitive use of the same pesticide mix to eradicate insects during
farming will over time lead to the insects developing resistance to the pesticide Thereby
ineffective of pesticides on insects. The same applies to software testing. If the same sets of
repetitive tests are conducted, the method will be useless for discovering new defects. To
overcome this, the test cases need to be regularly reviewed & revised, adding new &
different test cases to help find more defects.
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General Principles
♦ To be most effective, testing should be conducted by an independent third party. The

software engineer who has created the system is not the best person to conduct all tests for
the software. As the developer’s tendency is to defend the correctness of the program which
causes failure in achieving testing objective.

♦ Testing should begin “in the small” and progress toward testing “in the large.” The
first tests planned and executed generally focus on individual components. As testing
progresses, focus shifts in an attempt to find errors in integrated clusters of components and
ultimately in the entire system.

1.1.4 Tester’s Jobs and Quality

Tester’s Job
Apart from exposing faults (“bugs”) in a software product tester confirms that the program meets

the program specification. The test engineer needs to create test cases, procedures, scripts and generate
data and execute test procedures and scripts, analyze standards and evaluate results of system/
integration/regression testing.

♦ Speed up development process by identifying bugs at an early stage (e.g. specifications
stage)

♦ Reduce the organization’s risk of legal liability
♦ Maximize the value of the software
♦ Assure successful launch of the product, save money, time and reputation of the company by

discovering bugs and design flaws at an early stage before failures occur in production, or in
the field

♦ Promote continual improvement

Qualities of Good Tester
It is important that the software tester posses certain qualities with a relentless attitude to make

them stand out. Here are a few.
♦ Know the technology. Knowledge of the technology in which the application is developed

is an added advantage to any tester. It helps in designing better and powerful test cases on
the basis of weakness or flaws of the technology. Good testers know what it supports and
what it doesn’t, so concentrating on these lines will help them break the application quickly.

♦ Perfectionist and a realist. Being a perfectionist will help testers spot the problem and
being a realist helps know at the end of the day which problems are really important
problems and which ones require to fix or not.

♦ Tactful, diplomatic and persuasive. Good software testers are tactful and know how to
break the news to the developers. They should be diplomatic while convincing the
developers about the bugs and persuade to fix the bug(s). Don’t be personal while reporting
the bug.

♦ An explorer. A bit of creativity and an attitude to take risk helps the testers venture into
unknown situations and find bugs that otherwise will be looked over.

♦ Troubleshoot. Troubleshooting and figuring out why something doesn’t work helps testers
be confident and clear in communicating the defects to the developers.
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♦ Posses people skills and tenacity. Testers can face a lot of resistance from programmers.
Being socially smart and diplomatic doesn't mean being indecisive. The best testers are
both-socially adept and tenacious where it matters.

♦ Organized. Best testers very well realize that they too can make mistakes and don’t take
chances. They are very well organized and have checklists, use files, facts and figures to
support their findings that can be used as an evidence and double check their findings.

♦ Objective and accurate. They are very objective and know what they report and so convey
impartial and meaningful information that keeps politics and emotions out of message.
Reporting inaccurate information is losing a little credibility. Good testers make sure their
findings are accurate and reproducible.

♦ Defects are valuable A defect found early substantially costs less when compared to the
one found at a later stage. Defects can cause serious problems if not managed properly.
Learning from defects helps – prevention of future problems, track improvements, improve
prediction and estimation.

1.2 Types of Errors
What is an Error in Software Testing?

When the system produces an outcome, which is not the expected one or a consequence of a
particular action, operation, or course, is known as error.

Error or mistake leads to a defect and usually rises due to various reasons. It may be system
specification issue or design issue or coding issue, which leads to a defect. Error leads to defects and if
the testing team fails to discover it then it leads to Failure.

One common definition of a software error is a mismatch between the program and its
specification. In other words, we can say, a software error is present in a program when the program
does not do what its end user expects.

Error: An error is a mistake, misconception, or misunderstanding on the part of a software
developer. In the category of developer we include software engineers, programmers, analysts, and
testers. For example, a developer may misunderstand a de-sign notation, or a programmer might type a
variable name incorrectly – leads to an Error. It is the one which is generated because of wrong login,
loop or due to syntax. Error normally arises in software; it leads to change the functionality of the
program.

Categories of Software Errors
♦ User interface errors such as output errors or incorrect user messages.
♦ Function errors
♦ Hardware defects
♦ Incorrect program version
♦ Requirements errors
♦ Design errors
♦ Documentation errors
♦ Architecture errors
♦ Module interface errors
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♦ Performance errors
♦ Boundary-related errors
♦ Logic errors such as calculation errors, State-based behaviour errors, Communication errors
♦ Program structure errors, such as control-flow errors.

1.3 Defect, Bugs, Failure and Fault

Fig. 1.1

Testing is the process of identifying defects, where a defect is any variance between actual and
expected results. “A mistake in coding is called Error, error found by tester is called Defect, defect
accepted by development team then it is called Bug, build does not meet the requirements then it Is
Failure.”

Defect: It can be simply defined as a variance between expected and actual. Defect is an error
found AFTER the application goes into production. It commonly refers to several troubles with the
software products, with its external behaviour or with its internal features. In other words Defect is the
difference between expected and actual result in the context of testing. It is the deviation of the
customer requirement.

Bug: A bug is the result of a coding error. An Error found in the development environment
before the product is shipped to the customer. A programming error that causes a program to work
poorly, produce incorrect results or crash. An error in software or hardware that causes a program to
malfunction.

Failure: A failure is the inability of a software system or component to perform its required
functions within specified performance requirements. When a defect reaches the end customer it is
called a Failure. During development Failures are usually observed by testers.

Fault: An incorrect step, process or data definition in a computer program which causes the
program to perform in an unintended or unanticipated manner. A fault is introduced into the software
as the result of an error. It is an anomaly in the software that may cause it to behave incorrectly, and
not according to its specification. It is the result of the error.
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1.4 Definition of Quality, QA, QC, QM and SQA

Fig. 1.2: Relationship between QA, QC and QM

What is Quality?
Quality can briefly be defined as “a degree of excellence”. For software’s Quality is meeting the

requirement, expectation, needs of the customer and being free from defects. There are some standards
which need to follow to satisfy the customer requirements.

Quality software saves good amount of time and money. Software with fewer defects saves time
during testing and maintenance phases and its reliability increases customer satisfaction as well as
lower maintenance costs. As maintenance cost contributes a large portion of all software costs, the
overall cost of the project will most likely be lower than similar projects.

What is Assurance?
Assurance means giving a positive declaration on a product which obtains confidence for the

outcome. It gives a security that the product will work without any glitches as per the expectations or
requests.

What is Quality Assurance (QA)?
Quality Assurance ensures that the approaches, techniques, methods and processes are designed

for the projects are implemented correctly. Quality assurance activities monitor and verify that the
processes used to manage and create the deliverables have been followed and are operative.

Quality Assurance is a proactive process and is Prevention in nature. It recognizes flaws in the
process. It focuses on preventing defect

What is Control?
Control is to test or verify actual results by comparing it with the defined standards.

QUALITY MANAGEMENT SYSTEM
all organizational
processes to ensure
quality

QUALITY ASSURANCE

manage and plan for quality

QUALITY CONTROL

Verify if your product meets
requirements
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What is Quality Control (QC)?
QC ensures that the approaches, techniques, methods and processes are designed in the project

are following correctly. QC activities monitor and verify that the project deliverables meet the defined
quality standards. Quality Control is a reactive process and is detection in nature. It focuses on
identifying the defects. Quality Control has to complete after Quality Assurance.

What is Quality Management (QM)?
Quality management is a discipline for ensuring that outputs, benefits, and the processes by

which they are delivered, meet stakeholder requirements and are fit for purpose. Quality management
has four components: quality planning, quality assurance, quality control and continual improvement.
These include procedures, tools and techniques that are used to ensure that the outputs and benefits
meet customer requirements.

What is Software Quality Assurance (SQA)?
Software quality assurance (SQA) is an umbrella activity that is applied throughout the software

process. Software quality assurance is a process that ensures that developed software meets and
follows the defined or standardized quality specifications. SQA is an ongoing process within the
software development life cycle (SDLC) that routinely checks the developed software to ensure it
meets desired quality measures.

SQA helps ensure the development of high-quality software. Rather than checking for quality after
completion, SQA processes test for quality in each phase of development until the software is complete.

Difference Between Quality Assurance and Quality Control
Quality Assurance Quality Control

It is a process which deliberate on providing
assurance that quality request will be achieved.

QC is a process which deliberates on fulfilling the
quality request.

A QA aim is to prevent the defect. A QC aim is to identify and improve the defects.
QA is the technique of managing the quality. QC is method to verify the quality.
QA does not involve executing the program. QC always involves executing the program.
All team members are responsible for QA. Testing team is responsible for QC.
QA e.g. Verification. QC e.g. Validation.
QA means Planning for doing a process. QC Means Action for executing the planned

process.
Statistical Technique used on QA is known as
Statistical Process Control (SPC.)

Statistical Technique used on QC is known as
Statistical Quality Control (SPC.)

QA makes sure you are doing the right things. QC makes sure the results of what you’ve done are
what you expected.

QA Defines standards and methodologies to
followed in order to meet the customer
requirements.

QC ensures that the standards are followed while
working on the product.

QA is the process to create the deliverables. QC is the process to verify that deliverables.
QA is responsible for full software development
life cycle.

QC is responsible for software testing life cycle.
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1.5 SDLC: Software Development Life Cycle
The software life cycle typically includes the following activities: Requirements Gathering,

Design, Development/Implementation, Testing, Deployment and Maintenance. After deployment there
can be a requirement to provide Operations and support activities for the product.

Fig. 1.3: Software Development Life Cycle

Requirements Gathering. Software organizations provide solutions to customer requirements by
developing appropriate software that best suits their specifications. Thus, the life of software starts
with origin of requirements. Very often, these requirements are vague, emergent and always subject to
change.

Analysis is performed to - To conduct in depth analysis of the proposed project, to evaluate for
technical feasibility, to discover how to partition the system, to identify which areas of the
requirements need to be elaborated from the customer, to identify the impact of changes to the
requirements, to identify which requirements should be allocated to which components.

Design. The outcome of requirements analysis is the requirements specification. Using this, the
overall design for the intended software is developed.

Activities in this phase: Perform Architectural Design for the software,
Design Database (If applicable),
Design User Interfaces,
Select or Develop Algorithms (If Applicable),
Perform Detailed Design.

Development/Implementation. During development, the project team creates the actual product.
Product implementation can be an exciting phase for the customer, because their idea for the project
becomes something tangible. Project developers begin building and coding the software.

The development process tends to run iteratively through these phases rather than linearly;
several models (spiral, waterfall etc.) have been proposed to describe this process.

 Gather business &
technical requirements

 Determine how the system
will be designed and built

 Design the solution and
write the code

 Execute various tests to ensure
that all works as planned

 Make solution
available to users

 Address issues
if needed

Maintenance

Development
(Code)

Testing

Deployment

Design)

Requirements
gathering
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Activities in this phase: Create Test Data
Create Source Code
Generate Object Code
Create Operating Documentation
Plan Integration
Perform Integration

Testing. The main objective of this phase is to execute the developed system with the intent to
find errors. Defects/flaws/bugs found at this stage will be sent back to the developer for a fix and have
to be re-tested. This phase is iterative as long as the bugs are fixed to meet the requirements.

Activities in this phase: Plan Verification and Validation,
Execute Verification and validation Tasks,
Collect and Analyze Metric Data,
Plan Testing,
Develop Test Requirements,
Execute Tests

Deployment. The so developed and tested software will finally need to be installed at the client
place. Careful planning has to be done to avoid problems to the user after installation is done.

Activities in this phase: Plan Installation
Distribution of Software
Installation of Software
Accept Software in Operational Environment.

Operation and Support. Support activities are usually performed by the organization that
developed the software. Both the parties usually decide on these activities before the system is
developed.

Activities in this phase: Operate the System
Provide Technical Assistance and Consulting
Maintain Support Request Log.

Maintenance. The process does not stop once it is completely implemented and installed at user
place; this phase undertakes development of new features, enhancements etc.

Activities in this phase: Reapplying Software Life Cycle.

1.6 Various Life Cycle Models
The way you approach a particular application for testing greatly depends on the life cycle model

it follows. This is because, each life cycle model places emphasis on different aspects of the software
i.e. certain models provide good scope and time for testing whereas some others don’t. So, the number
of test cases developed, features covered, time spent on each issue depends on the life cycle model the
application follows. No matter what the life cycle model is, every application undergoes the same
phases described above as its life cycle.
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Following are a few software life cycle models, their advantages and disadvantages.

Waterfall Model Prototyping Model Spiral Model

Strengths Strengths Strengths
 Emphasizes completion of

one phase before moving
on

 Requirements can be set
earlier and more reliably

 It promotes reuse of existing
software in early stages of
development.

 Emphasizes early planning,
customer input, and design

 Requirements can be
communicated more
clearly and completely
between developers and
clients

 Allows quality objectives to be
formulated during
development.

 Emphasizes testing as an
integral part of the

 Requirements and design
options can be investigated
quickly and with low cost

 Provides preparation for
eventual evolution of the
software product.

 More requirements and
design faults are caught
early

 Eliminates errors and
unattractive alternatives early.

 It balances resource
expenditure.

 Doesn’t involve separate
approaches for software
development and software
maintenance.

 Provides a viable framework
for integrated Hardware
software system development.

Weakness Weakness Weakness

 Depends on capturing
and freezing requirements

 Requires a prototyping
tool and expertise in using

 This process needs or usually
associated with Rapid

Requir-
ements

Specifi-
cation

Testing

Mainte-
nance

Operate

Test

Implem-
entation

Design

Analyze
require-
ments

Critique
prototype

Bold
prototypeBehavior spec

Component spec

Code

Application
certification

Projects
entry point

axis

Customer
evaluation

Construction &
release

Engineering

Risk analysis

Planning

Customer
communication

Design

Implement

Specification
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early in the life cycle it – a cost for the
development organization

Application Development,
which is very difficult
practically.

 Depends on separating
requirements from design

 The prototype may
become the production
system

 The process is more difficult
to manage and needs a very
different approach as opposed
to the waterfall model
(Waterfall model has
management techniques like
GANTT charts to assess)

 Feedback is only from
testing phase to any previous
stage

 Not feasible in some
organizations

 Emphasizes products rather
than processes

1.7 Software Quality Factors
The various factors, which influence the software, are termed as software Quality factors. They

can be broadly divided into two categories. The first category of the factors is of those that can be
measured directly such as the number of logical errors, and the second category clubs those factors
which can be measured only indirectly. For example, maintainability but each of the factors is to be
measured to check for the content and the quality control.

The classic model of software quality factors, suggested by McCall, consists of 11 factors

McCall’s Quality Factor Model
This model classifies all software requirements into 11 software quality factors. The 11 factors

are grouped into three categories – product operation, product revision, and product transition factors.
♦ Product operation factors: Correctness, Reliability, Efficiency, Integrity, Usability.
♦ Product revision factors: Maintainability, Flexibility, Testability.
♦ Product transition factors: Portability, Reusability, Interoperability.

Product Operation Software Quality Factors
These factors deal with the requirements that directly affect the daily operation of the software.

They are as follows:
♦ Correctness: extent to which a program satisfies its specification and fulfills the client's

objective.
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These requirements deal with the correctness of the output of the software system. It
includes expected output, required accuracy of output, completeness of the output
information, availability of output etc.

♦ Reliability: extent to which a program is supposed to perform its function with the required
precision.
Reliability requirements deal with service failure. They determine the maximum allowed
failure rate of the software system, and can refer to the entire system or to one or more of its
separate functions.

♦ Efficiency: amount of computing and code required by a program to perform its function.
It deals with the hardware resources needed to perform the different functions of the
software system. It includes processing capabilities (given in MHz), its storage capacity
(given in MB or GB) and the data communication capability (given in MBPS or GBPS). It
also deals with the time between recharging of the system’s portable units, such as,
information system units located in portable computers, or meteorological units placed
outdoors.

♦ Integrity: extent to which access to software and data is denied to unauthorized users.
This factor deals with the software system security, that is, to prevent access to unauthorized
persons, also to distinguish between the group of people to be given read as well as write
permit.

♦ Usability: labour required to understand and operate new software system.
Usability requirements deal with the staff resources needed to train a new employee and to
operate the software system.

Product Revision Quality Factors
This identifies quality factors that influence the ability to change the software product.
♦ Maintainability: effort required to locate and fix an error in a program.

This factor considers the efforts that will be needed by users and maintenance personnel to
identify the reasons for software failures, to correct the failures, and to verify the success of
the corrections.

♦ Flexibility: effort needed to modify an operational program.
This factor deals with the capabilities and efforts required to support adaptive maintenance
activities of the software. These include adapting the current software to additional
circumstances and customers without changing the software.

♦ Testability: effort required to test the programs for their functionality.
Testability requirements deal with the testing of the software system as well as with its
operation. It includes predefined intermediate results, log files, and also the automatic
diagnostics performed by the software system prior to starting the system, to find out
whether all components of the system are in working order and to obtain a report about the
detected faults. It also deals with automatic diagnostic checks applied by the maintenance
technicians to detect the causes of software failures.
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Product Transition Software Quality Factor
These factors deal with the adaptation of software to other environments and its interaction with

other software systems.
♦ Portability: effort required to run the program from one platform to other or to different

hardware.
Portability requirements tend to the adaptation of a software system to other environments
consisting of different hardware, different operating systems, and so forth. The software
should be possible to continue using the same basic software in diverse situations.

♦ Reusability: extent to which the program or its parts can be used as building blocks or as
prototypes for other programs.
This factor deals with the use of software modules originally designed for one project in a
new software project currently being developed. They may also enable future projects to
make use of a given module or a group of modules of the currently developed software. The
reuse of software is expected to save development resources, shorten the development
period, and provide higher quality modules.

♦ Interoperability: effort required to couple one system to another.
Interoperability requirements focus on creating interfaces with other software systems or
with other equipment firmware. For example, the firmware of the production machinery and
testing equipment interfaces with the production control software.

1.8 Exercise
1. What is testing? Explain the need of testing?
2. Explain the objectives and principles of testing
3. What are the qualities of good tester?
4. What is an error? Explain types of error.
5. Compare mistakes, errors and defects
6. Explain the terms Defect, Bugs, Failure and Fault
7. Explain the different skills required by software tester.
8. Define Quality, QA, QC, QM and SQA
9. Differentiate between QA and QC

10. Write a note on SDLC.
11. Differentiate between waterfall and spiral model.
12. Compare prototyping and spiral model.
13. What are different software development model?
14. Explain the different software quality factors.
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