Software Engineering separately consists two words that is Software And

Engineering.

To understand Software Engineering we have to understand what is

software and what is Engineering first.

what is software:-

Software:
It refers to a program or set of programs and applications used to manage and
control various functions of a device such as a computer, unlike hardware, which

represents a physical part of a device, software is virtual.
or

Computer program and associated documentation. Software products may be
developed for a particular customer or maybe developed general market. By Ian

Sommerville.

or

Software is-

1) computer program that when executed provide desired features functions and

performance.

2) data structure that enable the program to adequately manipulate information, and

3) detective information in both hard copy and virtual form that describes the

operation and use of program. By Rogers pressman.

Software:

It is more than just a program code. A program code which serves some

computational purpose. Software is considered to be collection of executable



programming codes, Associated libraries and documentation.

Software, when made for a specific requirement is called Software Product.
What is Engineering?

Engineering is all about developing products, using well defined, scientific

methods and principles.

Engineering in the application of scientific knowledge problem in Real world.
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What is software engineering?

It is an Engineering branch associated with the development of software product
using well-defined scientific principles, method, and procedure. The outcome of

software engineering is an efficient and reliable software product.



So now in brief:

Engineering forces us to focus on Systematic, scientific and well defined

processes to produce "A Good Quality Product.”

The application of a Systematic, Disciplined, Quantifiable approach, to the
development, operation and maintenance of software, and the study of these

approaches, that is the application of Engineering to software.

Software Characteristics:

Software characteristics are classified into 6 major components:



Functionality: It refers to the degree of performance of the software against its

intended  purpose. It basicall means are the required functions.
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Reliability:A set of attribute that Bear on the capability of software to maintain its

level of performangqﬁmunderstated conditions for a stated period of time.
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Efficiency: It refers to the ability of the software to use System Resources in the
most Effective and Efficient Manner. The software should make effective use of

storage space and executive commands as per desired timing requirement.

Eiiir'ﬂ"fq

e onexs

Usability: It refers to the extent to which the software can be used with ease. Or
the amount of effort or time required to learn how to use the software should be

less.
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Maintainability: Refers to the ease with which the modifications can be made in a

software system to extend its functionality, improvement, performance or correct

errors.
\J v, mo— "-'"vu--r! [ ] llura'vvc,\
Pe.t?onraana., QY CoYvect e¥y0V$: D \
_ '-reSfCab'ili*
\1”\‘“."."’!} h“."-b'ﬂ;T*f Mqub'“q
‘\ \\""Chonseob'm ty
T—
N— nnogmbsny
- pn-«‘vr.k'.liu. ' N ..k ~

Portability: A set of attributes that bears on the ability of the software to be

transferred from one environment to another, without or minimum changes.
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Robustness and integrity are also important:

Robustness: It refers to the degree to which the software can keep on functioning

in spite of being provided with invalid data.



Integrity: It refers to the degree to which Unauthorized Access to the software data

can be prevented.




Applications Of Software

The most significant factor in determining which software engineering methods and

techniques are most important is the type of application that is being developed.



Different Types of Software Application

System Software: A collection of programs written to service other programs.

Compiler, device driver, editors, file management.

Application software or stand alone program: It solves a specific Business
needs. It is needed to convert the business function in real time. Example -point of

sale, Transaction processing, real time manufacturing control.

Scientific / Engineering Software: Applications like based on astronomy,
automative stress analysis , molecular Biology, volcanology, space Shuttle orbital

dynamic, automated manufacturing.

Embedded Software: There are software control systems that control and manage
hardware devices. Example- software in mobile phone, software in Anti Lock Braking

in car, software in microwave oven to control the cooking process.

Product Line Software: It is designed to provide a specific capability for used by
many different customers. It can focus on unlimited or esoteric Marketplace like
inventory control products. Or address mass market place like : Spreadsheets,
computer graphics, multimedia, entertainment, database management, personal,

business financial applications.

Web application: It is also called " web apps ", are evolving into sophisticated
computing environment that not only provide stand alone features, computing
functions, and content to the end user but also are integrated with corporate

database and business applications.

Artificial intelligence software:This include- robotic, expert system, pattern
recognition, image and voice, artificial neural network, game playing, theorem

proving ... It solves Complex problems.
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Software Engineering

The term software engineering is the product of two words, software, and engineering.
The software is a collection of integrated programs.

Software subsists of carefully-organized instructions and code written by developers on any of various
particular computer languages.

Computer programs and related documentation such as requirements, design models and user manuals.

Engineering is the application of scientific and practical knowledge to invent, design, build, maintain,
and improve frameworks, processes, etc.

Updates

System
Design

Software
Product

Code Design

Requirements

System
Analysis




Software Engineering is an engineering branch related to the evolution of software product using well-
defined scientific principles, techniques, and procedures. The result of software engineering is an effective
and reliable software product.

Need of Software Engineering

The necessity of software engineering appears because of a higher rate of progress in user requirements
and the environment on which the program is working.

o Huge Programming: It is simpler to manufacture a wall than to a house or building, similarly, as
the measure of programming become extensive engineering has to step to give it a scientific
process.

o Adaptability: If the software procedure were not based on scientific and engineering ideas, it
would be simpler to re-create new software than to scale an existing one.

o Cost: As the hardware industry has demonstrated its skills and huge manufacturing has let down
the cost of computer and electronic hardware. But the cost of programming remains high if the
proper process is not adapted.

o Dynamic Nature: The continually growing and adapting nature of programming hugely depends
upon the environment in which the client works. If the quality of the software is continually
changing, new upgrades need to be done in the existing one.

o Quality Management: Better procedure of software development provides a better and quality
software product.

Main Attributes of Software Engineering

Software Engineering is a systematic, disciplined, quantifiable study and approach to the

design, development, operation, and maintenance of a software system. There are four

main Attributes of Software Engineering.

1. Efficiency: It provides a measure of the resource requirement of a software product
efficiently.

2. Reliability: It assures that the product will deliver the same results when used in similar
working environment.

3. Reusability: This attribute makes sure that the module can be used in multiple
applications.

4. Maintainability: It is the ability of the software to be modified, repaired, or enhanced
easily with changing requirements.

Dual Role of Software

There is a dual role of software in the industry. The first one is as a product and the other
one is as a vehicle for delivering the product. We will discuss both of them.
1. As a Product

o It delivers computing potential across networks of Hardware.



It enables the Hardware to deliver the expected functionality.
It acts as an information transformer because it produces, manages, acquires, modifies,
displays, or transmits information.

. As a Vehicle for Delivering a Product

It provides system functionality (e.g., payroll system).
It controls other software (e.g., an operating system).
It helps build other software (e.g., software tools).

Objectives of Software Engineering

1.

9.

Maintainability: It should be feasible for the software to evolve to meet changing
requirements.

Efficiency: The software should not make wasteful use of computing devices such as
memory, processor cycles, etc.

Correctness: A software product is correct if the different requirements specified in

the SRS Document have been correctly implemented.

Reusability: A software product has good reusability if the different modules of the
product can easily be reused to develop new products.

Testability: Here software facilitates both the establishment of test criteria and the
evaluation of the software concerning those criteria.

Reliability: It is an attribute of software quality. The extent to which a program can be
expected to perform its desired function, over an arbitrary time period.

Portability: In this case, the software can be transferred from one computer system or
environment to another.

Adaptability: In this case, the software allows differing system constraints and the user
needs to be satisfied by making changes to the software.

Interoperability: Capability of 2 or more functional units to process data cooperatively.

Program vs Software Product

Stages Involved

Parameters Program Software Product

Software is when a program
is made available for
A program is a set of commercial business and is
instructions that are given properly documented along

Definition . ol .
to a computer in order to with its licensing.
achieve a specific task. Software Product = Program
+ Documentation +
Licensing.
Program is one of the stages Software Development

involved in the development usually follows a life cycle,


https://www.geeksforgeeks.org/software-requirement-specification-srs-format/

Parameters Program Software Product

of the software. which involves the feasibility
study of the project,
requirement gathering,

development of a prototype,
system design, coding, and
testing.

Advantages of Software Engineering

There are several advantages to using a systematic and disciplined approach to software
development, such as:

1.

Improved Quality: By following established software engineering principles and
techniques, the software can be developed with fewer bugs and higher reliability.
Increased Productivity: Using modern tools and methodologies can streamline the
development process, allowing developers to be more productive and complete
projects faster.

Better Maintainability: Software that is designed and developed using sound software
engineering practices is easier to maintain and update over time.

Reduced Costs: By identifying and addressing potential problems early in the
development process, software engineering can help to reduce the cost of fixing bugs
and adding new features later on.

Increased Customer Satisfaction: By involving customers in the development process
and developing software that meets their needs, software engineering can help to
increase customer satisfaction.

Better Team Collaboration: By using Agile methodologies and continuous integration,
software engineering allows for better collaboration among development teams.
Better Scalability: By designing software with scalability in mind, software engineering
can help to ensure that software can handle an increasing number of users and
transactions.

Better Security: By following the Software Development Life Cycle (SDLC) and
performing security testing, software engineering can help to prevent security breaches
and protect sensitive data.

In summary, software engineering offers a structured and efficient approach to software
development, which can lead to higher-quality software that is easier to maintain and
adapt to changing requirements. This can help to improve customer satisfaction and
reduce costs, while also promoting better collaboration among development teams.

Disadvantages of Software Engineering

While Software Engineering offers many advantages, there are also some potential
disadvantages to consider:
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1. High upfront costs: Implementing a systematic and disciplined approach to software
development can be resource-intensive and require a significant investment in tools
and training.

2. Limited flexibility: Following established software engineering principles and
methodologies can be rigid and may limit the ability to quickly adapt to changing
requirements.

3. Bureaucratic: Software Engineering can create an environment that is bureaucratic,
with a lot of processes and paperwork, which may slow down the development process.

4. Complexity: With the increase in the number of tools and methodologies, software
engineering can be complex and difficult to navigate.

5. Limited creativity: The focus on structure and process can stifle creativity and
innovation among developers.

6. High learning curve: The development process can be complex, and it requires a lot of
learning and training, which can be challenging for new developers.

7. High dependence on tools: Software engineering heavily depends on the tools, and if
the tools are not properly configured or are not compatible with the software, it can
cause issues.

8. High maintenance: The software engineering process requires regular maintenance to
ensure that the software is running efficiently, which can be costly and time-consuming.

Types of Software

The software is used extensively in several domains including hospitals, banks, schools,
defense, finance, stock markets, and so on.
It can be categorized into different types:

Classificati()}l of Software

Classification of Software
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1. Based on Application
2. Based on Copyright
1. Based on Application

The software can be classified on the basis of the application. These are to be done on this
basis.

1. System Software:

System Software is necessary to manage computer resources and support the execution of
application programs. Software like operating systems, compilers, editors and drivers, etc.,
come under this category. A computer cannot function without the presence of

these. Operating systems are needed to link the machine-dependent needs of a program
with the capabilities of the machine on which it runs. Compilers translate programs from
high-level language to machine language.

2. Application Software:

Application software is designed to fulfill the user’s requirement by interacting with the
user directly. It could be classified into two major categories:- generic or customized.
Generic Software is software that is open to all and behaves the same for all of its users.
Its function is limited and not customized as per the user’s changing requirements.
However, on the other hand, customized software is the software products designed per

the client’s requirement, and are not available for all.
3. Networking and Web Applications Software:

Networking Software provides the required support necessary for computers to interact
with each other and with data storage facilities. Networking software is also used when
software is running on a network of computers (such as the World Wide Web). It includes
all network management software, server software, security and encryption software, and
software to develop web-based applications like. HTML, PHP, XML, etc.

4. Embedded Software:

This type of software is embedded into the hardware normally in the Read-Only Memory
(ROM) as a part of a large system and is used to support certain functionality under the
control conditions. Examples are software used in instrumentation and control

applications like washing machines, satellites, microwaves, etc.
5. Reservation Software:

A Reservation system is primarily used to store and retrieve information and perform
transactions related to air travel, car rental, hotels, or other activities. They also provide
access to bus and railway reservations, although these are not always integrated with the
main system. These are also used to relay computerized information for users in the hotel
industry, making a reservation and ensuring that the hotel is not overbooked.

6. Business Software:

This category of software is used to support business applications and is the most widely
used category of software. Examples are software for inventory management, accounts,
banking, hospitals, schools, stock markets, etc.
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7. Entertainment Software:

Education and Entertainment software provides a powerful tool for educational agencies,
especially those that deal with educating young children. There is a wide range of
entertainment software such as computer games, educational games, translation software,
mapping software, etc.

8. Artificial Intelligence Software:

Software like expert systems, decision support systems, pattern recognition
software, artificial neural networks, etc. come under this category. They involve complex
problems which are not affected by complex computations using non-numerical
algorithms.

9. Scientific Software:

Scientific and engineering software satisfies the needs of a scientific or engineering user
to perform enterprise-specific tasks. Such software is written for specific applications using
principles, techniques, and formulae particular to that field. Examples are software like
MATLAB, AUTOCAD, PSPICE, ORCAD, etc.

10. Utility Software:

The programs coming under this category perform specific tasks and are different from
other software in terms of size, cost, and complexity. Examples are antivirus software,

voice recognition software, compression programs, etc.
11. Document Management Software:

Document Management Software is used to track, manage, and store documents to
reduce the paperwork. Such systems are capable of keeping a record of the various
versions created and modified by different users (history tracking). They commonly
provide storage, versioning, metadata, security, as well as indexing and retrieval
capabilities.

2. Based on Copyright

Classification of Software can be done based on copyright. These are stated as follows:

1. Commercial Software:

It represents the majority of software that we purchase from software companies,
commercial computer stores, etc. In this case, when a user buys software, they acquire a
license key to use it. Users are not allowed to make copies of the software. The company
owns the copyright of the program.

2. Shareware Software:

Shareware software is also covered under copyright, but the purchasers are allowed to
make and distribute copies with the condition that after testing the software, if the
purchaser adopts it for use, then they must pay for it.In both of the above types of
software, changes to the software are not allowed.

3. Freeware Software:

In general, according to freeware software licenses, copies of the software can be made
both for archival and distribution purposes, but here, distribution cannot be for making a
profit. Derivative works and modifications to the software are allowed and encouraged.
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Decompiling of the program code is also allowed without the explicit permission of the
copyright holder.

4. Public Domain Software:

In the case of public domain software, the original copyright holder explicitly relinquishes
all rights to the software. Hence, software copies can be made both for archival and
distribution purposes with no restrictions on distribution. Modifications to the software
and reverse engineering are also allowed.

Software Characteristics

There are 6 components of Software Characteristics are discussed here. We will
discuss each one of them in detail.

Functionality

Efficiency

Software Reliability
Characteristics S

%" Portability

| Usability

Software Characteristics

Functionality:

It refers to the degree of performance of the software against its intended purpose.
Functionality refers to the set of features and capabilities that a software program or
system provides to its users. It is one of the most important characteristics of software, as
it determines the usefulness of the software for the intended purpose. Examples of
functionality in software include:

o Data storage and retrieval

e Data processing and manipulation

e User interface and navigation

o Communication and networking

e Security and access control

e Reporting and visualization

e Automation and scripting

The more functionality a software has, the more powerful and versatile it is, but also the
more complex it can be. It is important to balance the need for functionality with the need
for ease of use, maintainability, and scalability.

Required functions are:
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Functionality

Reliability:

A set of attributes that bears on the capability of software to maintain its level of
performance under the given condition for a stated period of time.

Reliability is a characteristic of software that refers to its ability to perform its intended
functions correctly and consistently over time. Reliability is an important aspect of
software quality, as it helps ensure that the software will work correctly and not fail
unexpectedly.

Examples of factors that can affect the reliability of software include:

1. Bugs and errors in the code

2. Lack of testing and validation

3. Poorly designed algorithms and data structures

4. Inadequate error handling and recovery

5. Incompatibilities with other software or hardware

To improve the reliability of software, various techniques, and methodologies can be used,
such as testing and validation, formal verification, and fault tolerance.

Software is considered reliable when the probability of it failing is low and it is able to
recover from the failure quickly, if any.
Required functions are:

Recoverability

Reliability

Fault tolerance

Maturity

Reliability

Efficiency:

It refers to the ability of the software to use system resources in the most effective and
efficient manner. The software should make effective use of storage space and executive
command as per desired timing requirements.

Efficiency is a characteristic of software that refers to its ability to use resources such as
memory, processing power, and network bandwidth in an optimal way. High efficiency
means that a software program can perform its intended functions quickly and with



minimal use of resources, while low efficiency means that a software program may be slow
Or consume excessive resources.

Examples of factors that can affect the efficiency of the software include:

1. Poorly designed algorithms and data structures

2. Inefficient use of memory and processing power

3. High network latency or bandwidth usage

4. Unnecessary processing or computation

5. Unoptimized code
To improve the efficiency of software, various techniques, and methodologies can be used,

such as performance analysis, optimization, and profiling.
Efficiency is important in software systems that are resource-constrained, high-

performance, and real-time systems. It is also important in systems that need to handle
many users or transactions simultaneously.

Required functions are:

Efficiency—

—— In Time

———In Resource

Efficiency

Usability:
It refers to the extent to which the software can be used with ease. the amount of effort or

time required to learn how to use the software.
Required functions are:

Understandability

Usability

Learnability

Operability

Usability

Maintainability:
It refers to the ease with which modifications can be made in a software system to extend
its functionality, improve its performance, or correct errors.

Required functions are:




Testability
Stability
Changability
Operability

Maintainability

Maintainability

Portability:
A set of attributes that bears on the ability of software to be transferred from one

environment to another, without minimum changes.
Required functions are:

Adaptability

Portability - Installability

Replaceability

Characteristics of a good software engineer

The features that good software engineers should possess are as follows:

e Exposure to systematic methods, i.e., familiarity with software engineering principles.

e Good technical knowledge of the project range (Domain knowledge).

e Good programming abilities.

e  Good communication skills. These skills comprise of oral, written, and interpersonal skills.
High motivation.

e Sound knowledge of fundamentals of computer science.

e Intelligence.

e Ability to work in a team

e Discipline, etc.

Importance of Software Engineering
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The importance of Software engineering is as follows:

1. Reduces complexity: Big software is always complicated and challenging to progress. Software
engineering has a great solution to reduce the complication of any project. Software engineering
divides big problems into various small issues. And then start solving each small issue one by one.
All these small problems are solved independently to each other.

2. To minimize software cost: Software needs a lot of hardwork and software engineers are highly
paid experts. A lot of manpower is required to develop software with a large number of codes.
But in software engineering, programmers project everything and decrease all those things that
are not needed. In turn, the cost for software productions becomes less as compared to any
software that does not use software engineering method.

3. To decrease time: Anything that is not made according to the project always wastes time. And if
you are making great software, then you may need to run many codes to get the definitive
running code. This is a very time-consuming procedure, and if it is not well handled, then this can
take a lot of time. So if you are making your software according to the software engineering
method, then it will decrease a lot of time.

4. Handling big projects: Big projects are not done in a couple of days, and they need lots of
patience, planning, and management. And to invest six and seven months of any company, it
requires heaps of planning, direction, testing, and maintenance. No one can say that he has given
four months of a company to the task, and the project is still in its first stage. Because the
company has provided many resources to the plan and it should be completed. So to handle a
big project without any problem, the company has to go for a software engineering method.

5. Reliable software: Software should be secure, means if you have delivered the software, then it
should work for at least its given time or subscription. And if any bugs come in the software, the
company is responsible for solving all these bugs. Because in software engineering, testing and
maintenance are given, so there is no worry of its reliability.

6. Effectiveness: Effectiveness comes if anything has made according to the standards. Software

standards are the big target of companies to make it more effective. So Software becomes more
effective in the act with the help of software engineering.



Advantages of Software Engineering

There are far more benefits of software engineering than drawbacks, and a large number of individuals
work in the industry. We are aware of how crucial software engineering is to the creation and upkeep of
software systems. The benefits of software engineering are as follows:

1. Huge Requirement

The competition for jobs continually has a strong demand for software developers. The demand for
qualified software engineers is growing as organizations increasingly depend on software solutions. For
software developers, this need leads to various work options and potential for professional advancement.

2. Adjustable time-schedule

Software engineering frequently provides freedom to plan. Many software developers can choose to
operate online or on their schedule. This adaptability enables professionals to regulate their private and
work lives better, improving work-life balance.

3. Excellent Programmes

Software engineering approaches and practices strongly emphasize the creation of software programs of
the highest caliber. Software engineers may produce dependable and durable software solutions that
fulfill user expectations by conducting an organized evaluation of requirements, rigorous testing, and
code reviews. Better user and consumer experiences result from this focus on quality.

4. Huge Earning

Relative to several other careers, software engineering is regarded as having the potential for higher
income. The higher revenue potential is frequently a result of the need for qualified software engineers
and their specialized knowledge and expertise. For those looking for a job with competitive pay, software
engineering is an appealing option.

5. Increased Employment possibilities

Nowadays, various sectors, including banking, healthcare, e-commerce, and entertainment, require
experts in software engineering. The job prospects of software engineers are improved by the wide range
of options that guarantee they have a diversified choice of businesses and organizations to work with.

6. The All-Directional Permanent Learning Curve

New technologies, frameworks, and approaches are continually being introduced in the field of software
engineering. For software developers, this creates an engaging and ongoing learning curve. Whether it's a
programming language, a development tool, or a new tech trend, there's always something new to learn
and explore. Software developers may stay on the cutting edge of technological breakthroughs because
of their ongoing learning and intellectual engagement.

7. Business possibilities



In the current digital era, software engineering talents are in high demand. Software developers now have
a wide range of business options. They might explore entrepreneurship by establishing their own software
development businesses or consulting businesses.

They can also work with established companies and startups to create cutting-edge software solutions.
Professionals can explore new business opportunities and have a big effect across multiple industries
thanks to the demand for software engineering talent.

These are the advantages of Software engineering. Now, let us discuss the disadvantages of software
engineering.

Disadvantages of Software Engineering

There are many disadvantages that can be listed in software engineering. Every field has benefits and
drawbacks. We need to survive all those things to get a better life. The following are the disadvantages
of Software Engineering:

1. Health Problems Because of Longer Working Periods:

Long periods of time spent in front of a computer by software engineers can cause a number of health
concerns, including back discomfort, eye strain, and disorders associated with a sedentary lifestyle. It is
crucial that software developers put their health first, make time for regular exercise, and follow
ergonomic guidelines.

2. Project timelines that are difficult to meet:

Software engineering projects frequently have rushed completion dates and stressful work conditions. It
can be challenging to meet project deadlines and deliver on schedule, which can result in stress and
burnout. These difficulties can be lessened with good time management, thorough preparation, and
reasonable expectations.

3. Periodical updates in Technology:

Technology is always changing, and the software engineering industry is no exception. It may be difficult
to stay current with the newest programming languages, frameworks, and tools. To stay competitive,
software engineers must regularly upgrade their knowledge and follow market trends.

4. Security Concerns:

As our reliance on software systems grows, security flaws and online dangers have taken on greater
importance. Implementing strong security measures and having a thorough grasp of potential threats is
essential for creating secure software. Inadequate security measures can lead to data breaches and

jeopardize user privacy.

5. Price issues:



Software system development and upkeep can be costly. Hardware, software licenses, development tools,
and ongoing maintenance are frequently expensive components of software engineering projects. Budget
restraints and cost overruns can be problematic for businesses and have an impact on the success of
projects.

6. Restricted Monitoring:

The project scope, decision-making process, and project management elements of software projects may
be subject to restricted software engineer control. They could have to operate within the limitations
imposed by stakeholders or project managers, which may limit their creativity and liberty.

7. Not enough Assistance:

Software engineers may experience an insufficient amount of mentoring, resources, or support in some
organizations. This may impede their capacity to advance professionally and efficiently handle difficult
problems. To get over these constraints, software developers must actively seek out learning and growth
opportunities.

Need for Software Engineering

Software Engineering is a branch of Engineering where you study how to develop Software. It is a branch
of Computer science where you design, develop, test and maintain the Software according to the user's
requirement to solve real-world problems. Software Engineering Consists of two words, Software which
means applications that have been designed using a set of rules and regulations, and Engineering means
to invent, design, build, and maintain the application.

Software Engineering has become the most important choice for many, and the reason is that every
organization needs a software engineer. In today's World, Software engineering has not only been serving
the need of IT Companies but there is a need for software engineering to solve daily life problems.

Software Engineering has many needs in our era. Following are some points that tell us about the need
for Software Engineering:

o Building Social Media Platform: Software Engineering is needed in building social media
platforms. It can be used to design user profiles, feed the news, message, and many more
personalization.

o Building E-Learning Platform: Software Engineering is needed in building educational Software
and creating E-Learning Platform. It is used to create interactive learning modules and interactive

courses.

o Transportation system: Software Engineering can be used to build Software that helps track the
route. It includes real-time data management and GPS and Mapping Tools.



Healthcare Software: Software engineering is needed in developing Software for healthcare
systems. It is needed in preparing electronic health records (EHR) systems, telemedicine
applications, medical imaging software, and clinical decision support systems. Software
engineering ensures that the accuracy provided by the Software is 100 percent correct and there
are no loopholes. It is also needed to maintain the privacy and security of patient data.

Financial Software: Software Engineering is needed in preparing Software for Banking and other
Financial Organisations. Software Engineering helps maintain security and data accuracy so that
the user's financial data may not leak.

Mobile Application Development: Software engineering is needed to develop mobile
application platforms like iOS and Android. It is used to design user interfaces. It is used to ensure
compatibility among different devices.

Video Game Development: Software Engineering is needed in developing Video Games. It is
helpful in developing the game's design, setting the game's graphics, allowing multiplayer
networking, etc.

Research: It helps to visualize data efficiency and process extensive data.

Artificial Intelligence and Machine Learning:It helps in designing and implementing
algorithms, model training, and deploy machine learning models to solve complex problems and
enable intelligent and faster decision-making.

Application Security: It helps maintain the security of the Software. It allows application security
in many ways. Software engineering techniques allow the software developer to encrypt the data
so that no unauthorized person may not be able to look into the data, or if he can get a hand on
the data, he would not be able to decode that data. In this way, the user's data would be safe. It
allows the features like authentication, where the user can enter his details. After entering his
details, software engineering techniques verify the data, and if the entered credentials match that
saved earlier, then the user is allowed to enter his account. This saves the user from the third
party to access their account. Thus, software engineering is beneficial in ensuring the
confidentiality of user accounts.

Fixing Bugs and Errors: Software Engineering is beneficial in updating the existing Software. It is
also used in adding any new features to the application. It also upgrades the application when
needed or when the application is outdated.

Software Myths in Software Engineering

Software Myths are beliefs that do not have any pure evidence. Software myths may lead to many
misunderstandings, unrealistic expectations, and poor decision-making in software development projects.
Some common software myths include:

The Myth of Perfect Software: Assuming that it's possible to create bug-free software. In
Reality, software is inherently complex, and it's challenging to eliminate all defects.



The Myth of Short Development Times: Assuming that software can be developed quickly
without proper planning, design, and testing. In Reality, rushing the development process can
lead to better-quality software and missed deadlines.

The Myth of Linear Progression: The Development of software is in a linear, predictable manner.
In Reality, development is often iterative and can involve unexpected setbacks and changes.

The Myth of No Maintenance: It is thought that software development is complete once the
initial version is released. But in reality, the software requires maintenance and updates to remain
functional and secure.

The Myth of User-Developer Mind Reading: It is assumed that developers can only understand
user needs with clear and ongoing communication with users. But in reality, user feedback and
collaboration are essential for correct software development.

The Myth of Cost Predictability: It is thought that the cost of the software can be easily
predicted, but in reality, many factors can influence project costs, and estimates are often subject
to change. There are many hidden costs available.

The Myth of Endless Features: It is believed that adding more features to software will make it
better. But in reality, adding more features to the software can make it complex and harder to use
and maintain. It may often lead to a worse user experience.

The Myth of No Testing Needed: It is assumed that there is no need to test the software if the
coder is skilled or the code looks good. But in reality, thorough testing is essential to catch hidden
defects and ensure software reliability.

The Myth of One-Size-Fits-All Methodologies: Thinking that a single software development
methodology is suitable for all projects. But in reality, different methodologies should be used on
the specific project.

The Myth of "We'll Fix It Later": It is assumed that a bug can be fixed at a later stage. But in
reality, as the code gets longer and bigger, it takes a lot of work to find and fix the bug. These
issues can lead to increased costs and project delays.

The Myth of All Developers Are Interchangeable: It is believed that any developer can replace
another without any impact. But in reality, each developer has unique skills and knowledge that
can significantly affect the project. Each one has a different method to code, find, and fix the
bugs.

The Myth of No User Training Required: It is assumed that users will understand and use new
software without any training. But in reality, users need training and documentation to use the
new software because the different methods used by different developers can be unique.

More Developers Equal Faster Development: It is believed that if there are large no of coders,
then the software development would take less time, and the quality of the software would be of
high quality. But in reality, larger teams can lead to communication overhead and may only
sometimes result in faster development.

Perfect Software Is Possible: The Idea of creating completely bug-free software is a myth. In
Reality, software development is complex, and it's challenging to eliminate all defects.



o Zero-Risk Software: It is assumed that it's possible to develop software with absolutely no risks.
But in reality, all software projects involve some level of risk, and risk management is a critical part
of software development.

Disadvantages of Software Myths

Software myths in software engineering can have several significant disadvantages and negative
consequences, as they can lead to unrealistic expectations, poor decision-making, and a lack of alignment
between stakeholders. Here are some of the disadvantages of software myths in software engineering:

o Unrealistic Expectations: Software myths can create disappointment and frustration among the
stakeholders and developers. Sometimes, the fake myth may lead to the no use of the software
when it is completely safe.

o Project Delays: Software myths will lead to more delays in the completion of the projects and
also increase the completion time of the projects.

o Poor Quality Software: Myths such as "we can fix it later" or "we don't need extensive testing"
can lead to poor software quality. Neglecting testing and quality assurance can result in buggy
and unreliable software.

o Scope Creep: Myths like "fixed requirements" can lead to scope creep as stakeholders may
change their requirements or expectations throughout the project. This can result in a never-
ending development cycle.

o Ineffective Communication: Believing in myths can affect good communication within
development teams and between teams and clients. Clear and open communication is crucial for
project success, and myths can lead to misunderstandings and misalignment.

o Wasted Resources: The Idea of getting "the perfect software" can result in the allocation of
unnecessary resources, both in terms of time and money, which could be better spent elsewhere.

o Customer Dissatisfaction: Unrealistic promises made based on myths can lead to customer
dissatisfaction. When software doesn't meet exaggerated expectations, clients may be
disappointed and dissatisfied.

o Reduced Productivity: Myths can lead to reduced productivity, as team members may spend
time on unnecessary tasks or follow counterproductive processes based on these myths.

o Increased Risk of Project Failure: The reliance on myths can significantly increase the risk of
project failure. Failure to address these myths can lead to project cancellations, loss of
investments, and negative impacts on an organization's reputation.

o Decreased Competitiveness: Belief in myths can make an organization less competitive in the

market. It can hinder an organization's ability to innovate and adapt.

Types of Software Myths



Software myths can take various forms and cover a wide range of misconceptions and misunderstandings
in software engineering. Here are some common types of software myths:

Productivity Myths:
More Developers can increase productivity and will give a better software product.
Quality Myths:

The idea is to create fully bug-free software or to create a software bug-free from the start of the software
development. Software bugs can be fixed at a later stage.

Methodology Myths:

A single software development method can be used for all the software development, and software
development progresses linearly.

Maintenance Myths:

"No Maintenance required": Thinking that software development is complete once the initial version is
released, with no further updates or maintenance needed.

"Old Software Is Obsolete": The belief that older software is always inferior to new software.
Estimation Myths:

"Cost Predictability": Thinking that the cost of a software project can be accurately predicted from the
outset.

"Fixed Schedule": Believing that a project can adhere to a rigid schedule without adjustments.
Risk Myths:

"Zero Risk Software": Assuming that it's possible to develop software with absolutely no risks.

How to Avoid Software Myths
Here are some steps you can take to avoid falling victim to common software myths:

o Stay Informed: Keep up to date with the latest trends, practices, and developments in the field of
software engineering. Attend conferences, read industry publications, and participate in online
communities to stay informed.

o Continuous Learning: Invest in ongoing education and professional development. Software
engineering is an evolving field, and staying current is essential.



Data-Driven Decision-Making: Make decisions based on data, evidence, and real-world
experiences rather than relying on anecdotal evidence or common misconceptions.

Testing and Validation: Don't rely solely on assumptions. Test your software, gather data, and
validate your ideas to confirm their accuracy.

Educate Team Members: Ensure that everyone on your development team is aware of common
software myths and is committed to avoiding them. Knowledge sharing and education can help
dispel misconceptions.

Risk Assessment: When dealing with software development decisions, conduct risk assessments
to identify potential pitfalls and myths that might affect the project.



