1. Define the below with examples
)] Nature of Software.
i) Software Process.
iii) Software Engineering Practice.

iv) Software Myths.

Ans,

SEPM stands for Software Engineering and Project Management. Here are the
definitions and examples of the requested terms:

i) Nature of Software: The nature of software refers to its characteristics, properties, and
behavior. Software is intangible and has unique features such as flexibility, complexity,
and evaluability.

Example: A software application for managing customer relationships (CRM) must be
flexible to adapt to various types of businesses and their processes.

i) Software Process: A software process is a set of activities, methods, and tools used to
develop, maintain, and deliver high-quality software. It defines a systematic and
repeatable way to build software that meets customer requirements.

Example: The Agile software development process uses iterative and incremental
development methods to deliver software faster and with less risk.

iii) Software Engineering Practice: Software engineering practices are the methods, tools,
and techniques used to develop and maintain software. These practices ensure that
software is reliable, efficient, and maintainable.

Example: Code reviews, automated testing, and continuous integration are software
engineering practices used to improve software quality and reduce development time.

iv) Software Myths: Software myths are beliefs that are commonly held but are not true
or are only partially true. These myths can lead to misunderstandings and mistakes in

software development.

Example: The myth that software development can be done quickly and easily without a
structured process or methodology can lead to poor quality and delays in delivery.

2. Explain Incremental Model



Ans.

The incremental model is a software development process that involves building the
software in small, incremental stages. Each stage builds on the previous stage, and the
software is tested at each stage before moving on to the next. The incremental model is

often used for large software projects where requirements are not well defined, and the
final product may evolve over time.

Here is a diagram of the incremental model:
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As shown in the diagram, the incremental model consists of several stages:

Planning and Design: In this stage, the requirements for the project management tool
are gathered and analyzed, and the software design is created.

Increment 1: The first increment involves adding the basic functionality of the tool, such
as adding tasks, assigning tasks to team members, and setting deadlines.

Increment 2: The second increment involves adding advanced functionality, such as
adding dependencies between tasks, adding project milestones, and setting project
budgets.

Increment 3: The third increment involves adding reporting capabilities, such as
generating reports on project progress, task completion, and budget usage.
Integration and Test: The software is integrated, and system testing is performed to
ensure that all the components work together correctly.

Deployment: The software is deployed to the production environment, and user
acceptance testing is performed.

By using the incremental model, the company can develop and test the software in
smaller, more manageable increments. This approach allows the company to receive
feedback from users and stakeholders throughout the development process and make
changes as necessary. It also helps to reduce the risk of developing a product that does
not meet the requirements or is not user-friendly.

3. Explain Agile Method
Ans.

Agile Methodology is a project management approach that emphasizes flexibility,
collaboration, and iterative development to deliver high-quality products or services.
The Agile approach involves breaking down the project into smaller chunks called
iterations, which are developed in a collaborative manner with customer feedback
throughout the process. This approach helps teams to quickly respond to changing
requirements and adapt to new information.

The Agile methodology is represented by the Agile Manifesto, which outlines four core
values:

Individuals and interactions over processes and tools
Working software over comprehensive documentation
Customer collaboration over contract negotiation
Responding to change over following a plan



The Agile Methodology includes various frameworks like Scrum, Kanban, Lean, XP, and
many more. Each framework has its unique approach, but they all share the Agile
Manifesto's core values and principles.

Below is a diagram of the Agile Methodology process:
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Let's take an example of an Agile development project for building a web application.
The project team will have a product owner, scrum master, developers, testers, and
other stakeholders.

Plan: The project team holds a planning meeting to define the project scope, create a
product backlog, and identify sprint goals.

Design: The team breaks down the backlog into smaller, manageable tasks called user
stories. They then design a plan for how to complete each user story within the
upcoming sprint.

Develop: The team works on the user stories during the sprint. They meet daily to
discuss progress, identify obstacles, and make any necessary adjustments to the plan.

. Test: The team conducts continuous testing throughout the sprint to ensure the product
meets the acceptance criteria.

Release: At the end of the sprint, the team presents a potentially shippable product
increment to the product owner for review and feedback.

Feedback: The product owner and other stakeholders provide feedback on the product
increment. The team uses this feedback to plan the next sprint.

Plan: The team holds a retrospective meeting to review the previous sprint and plan the
next one based on the feedback received.



This cycle continues until the product is complete, with each sprint building on the
progress made in the previous one.

Overall, the Agile Methodology helps teams to work more collaboratively, respond to
changing requirements, and deliver high-quality products or services in a timely and
efficient manner.

4. Explain Agile Tools-JIRA & Kanban.

Ans. Agile methodology is a collaborative approach to project management that
focuses on iterative development, flexibility, and customer feedback. To support Agile
teams in their work, various tools are available, and two of the most popular ones are
JIRA and Kanban.

JIRA

JIRA is an Agile project management tool developed by Atlassian that enables teams to
plan, track, and manage Agile projects. It is a comprehensive tool that provides many
features and functionalities that support Agile development, including Scrum, Kanban,
and other Agile frameworks.

Some of the key features of JIRA include:

Issue tracking: JIRA provides a centralized platform for teams to manage their work
items, such as user stories, bugs, and tasks.

Agile boards: JIRA provides customizable Agile boards for teams to visualize and
manage their work, including Scrum boards and Kanban boards.

Sprint planning: JIRA provides tools for sprint planning, including backlog management,
sprint planning, and sprint retrospectives.

Reporting: JIRA provides reports and dashboards to help teams track progress, identify
bottlenecks, and optimize their workflow.

Integration: JIRA integrates with other Atlassian tools and third-party tools to streamline
workflows and enhance collaboration.

Kanban

Kanban is an Agile framework for managing and improving work processes. It originated
in the manufacturing industry but has since been adopted in software development and



other industries. Kanban is a visual management tool that helps teams to visualize their
work, identify bottlenecks, and optimize their workflow.

Some of the key features of Kanban include:

Visual boards: Kanban provides visual boards that represent the workflow and work
items, including columns for To Do, In Progress, and Done.

Work-in-progress limits: Kanban limits the number of work items that can be in progress
at any given time, reducing the risk of overloading team members and improving flow.
Continuous improvement: Kanban encourages teams to continually improve their
processes by regularly reviewing and optimizing their workflow.

Pull system: Kanban uses a pull system to manage work, meaning that team members
only pull work items into their workflow when they have capacity.

Metrics: Kanban provides metrics to help teams measure and improve their
performance, including cycle time, lead time, and throughput.

In summary, JIRA and Kanban are two powerful tools that support Agile development by
providing a collaborative and visual platform for managing work, improving processes,
and delivering high-quality products or services. While JIRA is a comprehensive project
management tool, Kanban is a more focused framework for optimizing workflow.

5. Explain User & System Requirements Engineering
Ans.
User and system requirements engineering are two critical processes in software

engineering that involve eliciting, analyzing, specifying, and validating the requirements
for a software system.

User Requirements Engineering:

User requirements engineering is the process of eliciting, analyzing, specifying, and
validating the requirements of software systems from the perspective of end-users or
stakeholders. User requirements engineering aims to ensure that the software system

meets the needs and expectations of users and stakeholders.

User Requirements Engineering Example:



Suppose a software development team is tasked with developing a mobile application
for a food delivery service. In this case, the user requirements engineering process may
involve the following steps:

Elicitation: The development team conducts interviews and surveys with potential users
of the mobile application to understand their needs, expectations, and pain points. They
also conduct market research to gather insights about the food delivery industry.

. Analysis: The development team analyzes the data gathered from the elicitation process
to identify common themes, patterns, and contradictions. They also consider the
competitive landscape and user behavior data to inform their analysis.

Specification: The development team specifies the user requirements in a clear, concise,
and unambiguous manner using techniques such as user stories, personas, and
scenarios. For example, a user story could be "As a hungry customer, | want to be able
to track my food delivery in real-time, so | can plan my time accordingly."

. Validation: The development team validates the specified user requirements with
potential users and stakeholders to ensure that they meet their needs and expectations.
They may conduct user testing and usability testing to gather feedback and make
improvements.

System Requirements Engineering:

System requirements engineering is the process of eliciting, analyzing, specifying, and
validating the requirements of software systems from the perspective of the system
itself. System requirements engineering aims to ensure that the software system is
designed to meet the specified functional and non-functional requirements.

System Requirements Engineering Example:

Suppose a software development team is tasked with developing a new e-commerce
platform for a retail company. In this case, the system requirements engineering process
may involve the following steps:

Elicitation: The development team conducts interviews with stakeholders and system
architects to understand the functional and non-functional requirements of the e-
commerce platform. They also gather information about the existing IT infrastructure
and systems.

. Analysis: The development team analyzes the elicited requirements to identify
dependencies, conflicts, and ambiguities. They also consider the scalability, security, and
performance requirements of the platform.



3. Specification: The development team specifies the system requirements in a clear,
concise, and unambiguous manner using techniques such as requirements documents,
functional and non-functional specifications, and system models. For example, a
requirement could be "The e-commerce platform should be able to handle 100,000
concurrent users without significant performance degradation.”

4. Validation: The development team validates the specified system requirements through
various techniques such as reviews, simulations, and prototyping. They may conduct
load testing and security testing to ensure that the platform meets the intended
functionality and performance requirements.

In both examples, the user and system requirements engineering processes are critical
to the success of the software development project. By following a rigorous
requirements engineering process, software development teams can ensure that the
software system meets the needs and expectations of users and stakeholders while also
meeting the specified functional and non-functional requirements.

In summary, user and system requirements engineering are essential processes in
software engineering that aim to ensure that the software system meets the needs and
expectations of end-users and stakeholders while also meeting the specified functional
and non-functional requirements. By following a rigorous requirements engineering
process, software development teams can reduce the risk of project failure, improve
product quality, and deliver software systems that meet the needs of their intended
users.

6. Explain the Requirements Engineering Types & Metrics.
Ans.

Requirements Engineering:

Requirements engineering is a process of eliciting, analyzing, documenting, validating,
and managing the needs and expectations of stakeholders for a software system. It is a
critical phase in the software development life cycle, as it lays the foundation for
designing and implementing a software system that meets the needs and expectations
of stakeholders.

The requirements engineering process typically involves the following steps:



Elicitation: This step involves identifying and gathering the needs and expectations of
stakeholders for the software system. Techniques such as interviews, surveys, and focus
groups are commonly used to elicit requirements.

. Analysis: This step involves analyzing the requirements to identify their scope,
complexity, and interdependencies. Techniques such as use cases, scenarios, and data
flow diagrams are commonly used to analyze requirements.

Specification: This step involves documenting the requirements in a clear, concise, and
unambiguous manner. Techniques such as natural language, structured language, and
modeling languages are commonly used to specify requirements.

. Validation: This step involves reviewing and validating the requirements to ensure that
they are complete, consistent, and feasible. Techniques such as prototyping, simulations,
and peer reviews are commonly used to validate requirements.

Management: This step involves managing the requirements throughout the software
development life cycle, including tracking changes, controlling versions, and ensuring
traceability.

By following a structured and systematic requirements engineering process, software
development teams can ensure that they understand the needs and expectations of
stakeholders and design and implement a software system that meets those needs and
expectations.

Requirements Engineering Types:

There are several types of requirements in software engineering, each serving a different
purpose. Some of the commonly used types of requirements are:

Functional requirements: These are the requirements that specify what the software
system should do, such as perform specific actions, calculations, or transformations of
data.

Non-functional requirements: These are the requirements that specify how well the
software system should perform, such as its performance, reliability, security, usability,
and scalability.

Business requirements: These are the requirements that specify the goals and objectives
of the software system, such as reducing costs, increasing revenue, or improving
customer satisfaction.

Stakeholder requirements: These are the requirements that represent the needs and
expectations of various stakeholders, such as end-users, customers, managers, and
regulators.



5. System requirements: These are the requirements that describe the properties and
constraints of the software system, such as its architecture, interfaces, and data
structures.

6. User requirements: These are the requirements that represent the needs and
expectations of end-users, such as their tasks, preferences, and usage patterns.

7. Quality requirements: These are the requirements that define the quality attributes of
the software system, such as its performance, reliability, and maintainability.

By identifying and categorizing requirements according to their types, software
development teams can ensure that they cover all aspects of the software system and
meet the needs and expectations of all stakeholders.

Requirements Engineering Metrics:

Requirements engineering metrics are measures used to assess the quality,
completeness, and effectiveness of requirements throughout the software development
life cycle. Some commonly used metrics in requirements engineering are:

1. Requirement volatility: This metric measures the frequency and extent of changes to
requirements over time. It helps to assess the stability of requirements and the impact of
changes on the software development project.

2. Requirements coverage: This metric measures the extent to which requirements cover
the intended functionality and scope of the software system. It helps to identify gaps
and inconsistencies in requirements.

3. Requirements traceability: This metric measures the degree to which requirements can
be traced back to their sources and forward to their implementations. It helps to ensure
that all requirements are implemented and tested as intended.

4. Requirements quality: This metric measures the quality of requirements in terms of their
clarity, completeness, consistency, and testability. It helps to ensure that requirements
are of high quality and can be effectively implemented and tested.

5. Requirements prioritization: This metric measures the relative importance and urgency
of requirements based on their impact on the software system and stakeholders. It helps
to ensure that requirements are addressed in the most effective and efficient manner.

By using requirements engineering metrics, software development teams can monitor
the quality and effectiveness of requirements throughout the software development life
cycle, identify areas for improvement, and make data-driven decisions to ensure that the
software system meets the needs and expectations of stakeholders.



7. Explain the Requirements Specification

ADnS.

Requirements specification is the process of transforming the requirements gathered
from various stakeholders into a comprehensive and unambiguous document that
defines what the software system should do and how it should behave. A good
requirements specification document helps in communicating the requirements clearly
to the development team, testers, and other stakeholders, and serves as a basis for
planning, designing, implementing, and testing the software system.

A typical requirements specification document includes the following sections:

Introduction: This section provides an overview of the software system and its intended
use, and outlines the scope and objectives of the requirements specification.
Stakeholders: This section identifies the stakeholders involved in the software
development project and their roles and responsibilities, and describes their needs and
expectations.

Requirements: This section provides a detailed description of the requirements,
organized into functional and non-functional categories, and specified using
appropriate notations, such as use cases, user stories, or formal language.

Constraints: This section lists the constraints and assumptions that affect the design and
implementation of the software system, such as technical, organizational, or legal
constraints.

. Verification and validation: This section describes the methods and criteria for verifying
and validating the requirements, such as reviews, testing, or prototyping.

. Traceability: This section provides a traceability matrix that maps the requirements to
their sources, such as stakeholder needs or design decisions, and to their
implementation, such as design documents or test cases.

. Appendices: This section includes any supporting materials, such as glossaries, diagrams,
or reference documents, that help to clarify the requirements and their context.

Here is an example of a requirement specification document for an e-commerce
website:

Introduction: The e-commerce website is a platform for buying and selling products
online, accessible to customers via web browsers and mobile devices. The objective of



this requirement specification is to define the functional and non-functional
requirements for the website.

Stakeholders: The stakeholders in this project include the website owner, the website
users, the website administrators, the payment gateway providers, and the shipping and
delivery companies. The website owner wants to generate revenue from the website, the
users want to browse and purchase products easily and securely, the administrators
want to manage the website and its content efficiently, the payment gateway providers
want to process payments reliably and securely, and the shipping and delivery
companies want to deliver the products on time and in good condition.

Requirements: The requirements for the e-commerce website include the following:
Functional requirements: The website should allow users to create accounts, search for
products, view product details and images, add products to cart, checkout and make
payments, track orders, and provide feedback and ratings. The website should also allow
administrators to manage product catalogs, orders, payments, shipping, and user
accounts.

Non-functional requirements: The website should be accessible, responsive, secure,
scalable, and reliable. The website should also comply with relevant laws and
regulations, such as privacy policies, data protection, and online payments.

Constraints: The website should be developed using the Java programming language,
the Spring framework, and the MySQL database. The website should also be hosted on a
cloud-based platform, such as Amazon Web Services or Microsoft Azure.

. Verification and validation: The requirements should be reviewed and approved by the
stakeholders, and tested using automated and manual methods, such as unit testing,
integration testing, acceptance testing, and user testing.

. Traceability: The requirements should be traced back to the stakeholder needs and
expectations, and forward to the design documents, test cases, and code changes.

. Appendices: The appendices include a glossary of terms, a data flow diagram, and a
reference to the online payment regulations.

8. Explain the Requirements Elicitation & Analysis.

Ans,

SEPM, or Software Engineering Process Models, are frameworks that provide guidelines
for software development processes. Requirements elicitation and analysis is a crucial
stage in software development, and it is a key component of many SEPMs.

Requirements elicitation refers to the process of identifying, gathering, and
documenting the requirements for a software system. The goal is to identify the
stakeholders' needs and objectives for the system, as well as any constraints or
limitations that may impact the design and development process. This involves



engaging with stakeholders, such as end-users, customers, business analysts, and other
relevant parties, to gather information about the system's intended purpose and
functionality.

Requirements analysis is the process of examining the gathered requirements to
determine their completeness, consistency, and feasibility. The objective is to ensure
that the requirements are clear, specific, and verifiable, and that they are feasible to
implement within the constraints of the project's resources and timeline. This includes
analyzing the requirements for potential conflicts, ambiguities, and redundancies, and
developing a system design that satisfies the requirements.

Requirements elicitation and analysis are critical stages in SEPMs because they provide
the foundation for the entire software development process. Poorly defined or
incomplete requirements can lead to project delays, cost overruns, and poor system
performance. Therefore, it is important to follow a systematic approach to requirements
elicitation and analysis, which may include techniques such as interviews, surveys,
prototyping, and user testing, among others.

Here are some examples of requirements elicitation and analysis techniques used in
SEPM:

Interviews: Conducting interviews with stakeholders to gather their requirements,
concerns, and expectations. This can be done in person, via phone, or through video
conferencing.

Surveys: Using surveys to collect data from a large number of stakeholders. Surveys can
be distributed online or in person, and can help to identify common themes and
patterns in the requirements.

Focus groups: Bringing together a small group of stakeholders to discuss their
requirements and preferences. This can help to identify conflicting requirements and
areas of agreement.

Use case analysis: Analyzing how users will interact with the software in different
scenarios. This can help to identify the functionality and features needed to meet user
needs.

Prototyping: Creating a working model of the software to test with stakeholders. This
can help to identify any issues or gaps in the requirements, and can inform the design
and development of the software.

Requirement workshops: Bringing together stakeholders and development team
members to brainstorm and refine requirements. This can help to ensure that everyone
is on the same page and that the requirements are complete and accurate.
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Document analysis: Reviewing existing documentation, such as user manuals or
technical specifications, to identify requirements and gain a better understanding of the
project's scope.

By using a combination of these techniques, software development teams can ensure
that they are meeting the needs of their stakeholders and delivering software that is
both useful and usable.

9. Explain Agile Development? Agile Manifesto, Agility & Cost of Change
Ans.

Agile development is an iterative and flexible approach to software development that
emphasizes collaboration, customer satisfaction, and the ability to respond to changing
requirements. It is a popular methodology in SEPM due to its ability to deliver software
quickly and efficiently while maintaining high quality.

Agile development is based on the Agile Manifesto, which was created in 2001 by a
group of software development experts. The Agile Manifesto consists of four core
values:

Individuals and interactions over processes and tools
Working software over comprehensive documentation
Customer collaboration over contract negotiation
Responding to change over following a plan

These values prioritize people and communication over rigid processes and
documentation, and emphasize the importance of delivering software that meets the
needs of customers.

Agility is a key concept in agile development. It refers to the ability of a development
team to respond quickly and effectively to changing requirements and circumstances.
Agile development achieves this by breaking down projects into small, manageable
chunks called sprints, and using frequent feedback loops to iterate and improve the
software.

One of the key benefits of agile development is the reduced cost of change. In
traditional development methodologies, changing requirements can be very expensive
and time-consuming. However, because agile development is flexible and iterative, it is
easier and less expensive to make changes throughout the development process. This
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allows development teams to respond quickly to new requirements or changes in
customer needs, without sacrificing quality or adding unnecessary costs.

In summary, agile development is an iterative and flexible approach to software
development that emphasizes collaboration, customer satisfaction, and the ability to
respond to changing requirements. The Agile Manifesto outlines four core values that
prioritize people and communication over rigid processes and documentation, and the
concept of agility allows development teams to respond quickly and effectively to
changes in requirements or circumstances. Additionally, agile development reduces the
cost of change, making it easier and less expensive to make changes throughout the
development process.

10. Explain Agile Principles.
Ans.

Agile principles are a set of guiding values and practices for software development that
prioritize flexibility, collaboration, and customer satisfaction. These principles are
outlined in the Agile Manifesto, which was created in 2001 by a group of software
development experts. Here are the twelve principles of agile development:

Customer satisfaction through early and continuous delivery of valuable software.
Embrace changing requirements, even in late development.

Deliver working software frequently, with a preference for shorter timescales.
Collaborate with customers and stakeholders to ensure their needs are being met.
Build projects around motivated individuals, and give them the support and resources
they need to succeed.

Use face-to-face communication whenever possible to build trust and foster
collaboration.

Working software is the primary measure of progress.

Maintain a sustainable pace of development to keep the team motivated and
productive.

Continuous attention to technical excellence and good design enhances agility.
Simplicity is essential - the art of maximizing the amount of work not done is key.

. Self-organizing teams are the most effective way to develop software.
12.

Reflect regularly on the team's performance and adjust as necessary to improve.

These principles are intended to guide software development teams in creating high-
quality software that meets the needs of customers, while also fostering collaboration,
flexibility, and innovation. By prioritizing customer satisfaction, embracing changing

requirements, and maintaining a sustainable pace of development, agile development



teams can deliver software quickly and efficiently while maintaining high quality.
Additionally, by focusing on technical excellence, simplicity, and self-organizing teams,
agile development can lead to continuous improvement and innovation in the software
development process.

11. Explain Extreme Programming XP value, Process.

Ans.

Extreme Programming (XP) is an agile software development methodology that
emphasizes teamwork, communication, and simplicity. It is based on a set of core values
and practices that guide the development process.

XP values: The XP methodology is guided by five core values, which are:

. Communication; Effective communication is essential for successful software

development. XP values open and honest communication between team members,
customers, and stakeholders.

Simplicity: XP emphasizes the importance of keeping things simple. This means avoiding
unnecessary complexity and focusing on delivering just enough functionality to meet
customer needs.

Feedback: Continuous feedback is an important part of the XP methodology. Feedback
from customers, stakeholders, and team members is used to improve the software and
the development process.

. Courage: XP requires courage from team members to make decisions and take action.
This means being willing to take risks, try new things, and make changes when
necessary.

Respect: XP emphasizes the importance of mutual respect between team members,
customers, and stakeholders. This means treating everyone with dignity and valuing
their input and contributions.

XP process: The XP process is based on a set of practices that support the core values.
These practices include:

Planning: XP planning is based on short iterations or sprints, typically lasting 1-2 weeks.
Planning includes identifying user stories, estimating effort, and prioritizing tasks.

Pair programming: In XP, two developers work together on a single workstation, sharing
code and collaborating on tasks. This promotes collaboration and knowledge sharing.

. Test-driven development (TDD): XP emphasizes automated testing, with tests written
before the code is developed. This ensures that the code meets the requirements and
prevents defects from being introduced.



4. Continuous integration: XP requires frequent integration of code changes, with each
change being verified by automated tests. This ensures that the software is always in a
working state.

5. Refactoring: XP values refactoring to improve code quality and maintainability.
Refactoring involves making changes to the code structure without changing its
functionality.

6. Onsite customer: XP requires a customer representative to be present with the
development team throughout the development process. This ensures that customer
needs are understood and addressed.

By following these practices, XP development teams can create high-quality software
that meets customer needs while promoting teamwork, communication, and simplicity.

12. Explain SCRUM.
Ans.

Scrum is an agile software development methodology that is used to manage and
complete complex projects. It is based on a set of principles and practices that
emphasize collaboration, flexibility, and continuous improvement. The Scrum framework
consists of several key roles, artifacts, and ceremonies.

Roles:

1. Product Owner: The product owner is responsible for defining the product vision,
prioritizing the product backlog, and ensuring that the team is working on the most
valuable features.

2. Scrum Master: The Scrum Master is responsible for facilitating the Scrum process,
ensuring that the team adheres to Scrum practices, and helping to remove any obstacles
that may be impeding progress.

3. Development Team: The development team is responsible for designing, developing,
and testing the product. The team is self-organizing and cross-functional, meaning that
it includes all the skills necessary to complete the work.

Artifacts:

1. Product Backlog: The product backlog is a prioritized list of features and requirements
that the team will work on. The product owner is responsible for maintaining the
backlog and ensuring that it reflects the current state of the product.



Sprint Backlog: The sprint backlog is a list of tasks that the team plans to complete
during the current sprint. The team is responsible for creating the sprint backlog during
the sprint planning ceremony.

Sprint Goal: The sprint goal is a statement that describes the objective of the current
sprint. It provides direction and focus for the team, and helps to ensure that everyone is
working toward a common goal.

Ceremonies:

Sprint Planning: The sprint planning ceremony is held at the beginning of each sprint.
During this meeting, the team reviews the product backlog and selects the items that
they will work on during the sprint. The team also creates a sprint backlog, estimates the
effort required for each task, and sets a sprint goal.

Daily Stand-up: The daily stand-up is a short meeting that is held every day during the
sprint. During this meeting, each team member provides a brief update on their
progress, identifies any obstacles that are impeding their work, and discusses any plans
for the day.

Sprint Review: The sprint review is held at the end of each sprint. During this meeting,
the team demonstrates the work that they have completed and receives feedback from
stakeholders. The team also reviews the sprint goal and identifies any areas for
improvement.

Sprint Retrospective: The sprint retrospective is held after the sprint review. During this
meeting, the team reflects on the previous sprint and identifies ways to improve the
process. The team discusses what went well, what didn't go well, and identifies action
items for the next sprint.

By following the Scrum framework, teams can work together effectively to deliver high-
quality software that meets customer needs. The emphasis on collaboration, flexibility,
and continuous improvement helps to ensure that the team is working toward a
common goal and is able to adapt to changing requirements and priorities.

13. Draw the diagram and explain McCall’s quality factors that affect the software quality

Ans.

McCall's quality factors is a model that identifies eleven key factors that can affect
software quality. These factors are divided into three categories: product operation,
product revision, and product transition. The diagram below shows the different factors
and how they are categorized:



Maintainability Portability
Flexibility Reusability
Testability Interoperability

Product Product
revision transition

Product operations

Correctness
Reliability
Efficiency
Integrity
Usability

Explanation of each factor:

Functional Correctness: This refers to whether the software performs the functions it was
designed to perform and meets the requirements.

Reliability: This factor measures how well the software performs under normal and
abnormal conditions, and how well it recovers from failures.

Efficiency: This factor relates to the performance of the software, including how fast it
executes, how much memory it uses, and how efficient it is in terms of resources.
Usability: This factor measures how easy the software is to use, how intuitive it is, and
how well it meets user needs.

Maintainability: This factor relates to the ease with which the software can be
maintained and modified over time. This includes factors such as code readability,
documentation, and ease of debugging.

Flexibility: This factor relates to how easily the software can be modified to meet
changing requirements, without affecting other parts of the software.
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Testability: This factor relates to how easy it is to test the software, including factors
such as the ease of creating test cases, the ease of executing tests, and the
comprehensiveness of the test coverage.

Portability: This factor relates to how easily the software can be ported to different
platforms or environments.

Reusability: This factor measures how easily parts of the software can be reused in other
applications or systems.

Interoperability: This factor measures how well the software can communicate and
exchange data with other systems and applications.

Compatibility: This factor measures how well the software works with different hardware
and software configurations.

By considering these factors during software development and testing, developers can
ensure that the software meets user needs, is reliable, efficient, and easy to use and
maintain, and is compatible with a range of hardware and software environments.

14. What do you mean by software metric? Describe its advantages.

ADnS.

Software metric refers to a quantifiable measure used to assess the quality, size, and
complexity of software or the software development process. It involves measuring
different aspects of software development and assessing the progress and quality of the
software product. Software metrics are used to improve software quality, productivity,
and cost-effectiveness.

Advantages of Software Metrics:

Improved Software Quality: Software metrics can help identify defects early in the
software development lifecycle, improving the overall quality of the software.

Enhanced Productivity: By measuring and analyzing software development processes,
software metrics can help identify inefficiencies and bottlenecks, enabling developers to
make improvements that increase productivity.

Better Decision Making: Software metrics provide valuable data and insights that help
managers make informed decisions about software development processes, resource
allocation, and project management.

Cost-Effective: Software metrics can help identify and eliminate errors and defects early
in the software development process, reducing the cost of fixing errors later in the
development lifecycle.



5. Objective Assessment: Software metrics provide an objective way of assessing software
quality, progress, and performance, reducing the risk of subjectivity or bias in
assessments.

6. Continuous Improvement: By monitoring and analyzing software metrics over time,
developers can identify trends and patterns and make continuous improvements to
software development processes.

7. Benchmarking: Software metrics provide a way to benchmark software development
processes against industry standards and best practices, enabling organizations to
identify areas where they need to improve.

Overall, software metrics provide a way to measure, monitor, and analyze different
aspects of software development, enabling organizations to improve software quality,
productivity, and cost-effectiveness. By using software metrics, organizations can make
informed decisions, identify areas for improvement, and continuously improve their
software development processes.

15. What is the purpose of software Maintenance? Explain the maintenance metrics

Ans.

Software maintenance is the process of modifying and updating software after it has
been deployed to fix defects, improve performance, and add new features or
functionality. The purpose of software maintenance is to ensure that the software
continues to meet the changing needs of users and the business over time.

There are four main types of software maintenance:

1. Corrective Maintenance: This involves fixing defects or errors in the software to restore it
to its expected behavior.

2. Adaptive Maintenance: This involves modifying the software to meet changing business
needs, such as changes in regulations or new customer requirements.

3. Perfective Maintenance: This involves making changes to the software to improve its
performance or add new features or functionality.

4. Preventive Maintenance: This involves making changes to the software to reduce the
likelihood of future defects or errors.

Maintenance metrics are used to measure the effectiveness and efficiency of software
maintenance activities. Some common maintenance metrics include:

1. Mean Time to Repair (MTTR): This measures the average time it takes to fix defects or
errors in the software.



Defect Density: This measures the number of defects per unit of code or functionality,
indicating the quality of the software.

Code Coverage: This measures the percentage of code that is covered by automated
tests, indicating the completeness of the testing effort.

Change Request Volume: This measures the number of change requests received over a
period of time, indicating the demand for software maintenance.

Maintenance Cost: This measures the cost of software maintenance activities, including
personnel, tools, and infrastructure.

Customer Satisfaction: This measures the satisfaction of customers with the software
after maintenance activities have been performed.

By using these metrics, software development teams can monitor the effectiveness and
efficiency of their maintenance activities and identify areas for improvement. For
example, high defect density may indicate that more thorough testing is needed, while
high maintenance costs may indicate that the software architecture needs to be
improved to make it more maintainable.

16. Explain metrics for source code.
Ans.

Metrics for source code are used to measure the characteristics of the source code in a
software system. These metrics can be used to evaluate the quality of the source code,
identify potential issues, and make improvements to the codebase. Some common
metrics for source code include:

Lines of Code (LOC): This metric counts the total number of lines of code in a software
system. While LOC can be a useful metric for estimating the size of a system, it is not a
good measure of code quality or complexity.

Cyclomatic Complexity: This metric measures the number of independent paths through
the code, indicating the level of complexity in the code. Higher cyclomatic complexity
values indicate that the code is more complex and may be more difficult to maintain or
modify.

Code Coverage: This metric measures the percentage of code that is covered by
automated tests. Higher code coverage values indicate that the code is more thoroughly
tested and less likely to contain defects.

Maintainability Index: This metric measures the maintainability of the code based on
factors such as complexity, code duplication, and comments. Higher maintainability
index values indicate that the code is easier to maintain and modify.



5. Code Duplication: This metric measures the amount of code that is duplicated in the
system. High levels of code duplication can lead to increased maintenance costs and
make the system more difficult to modify.

6. Code Smells: This metric measures the presence of common code quality issues such as
long methods, large classes, and excessive coupling between classes. Identifying and
addressing code smells can improve the quality and maintainability of the code.

By using these metrics, developers and managers can gain insights into the quality and
maintainability of the source code in a software system. These metrics can be used to
identify potential issues and prioritize improvements to the codebase. However, it is
important to use these metrics in conjunction with other factors such as the
requirements of the system and the needs of users to make informed decisions about
the code.

17. Explain Work breakdown structure and Gantt chart with example.

ADnS.

Work Breakdown Structure (WBS) and Gantt chart are two commonly used project
management tools. A WBS is a hierarchical decomposition of the project into smaller,
more manageable pieces, while a Gantt chart is a visual representation of the project
schedule.

A Work Breakdown Structure (WBS) is a visual representation of the project scope,
where the project is broken down into smaller, more manageable pieces. The WBS can
be presented in a tree-like structure, where each branch of the tree represents a smaller
portion of the project. Each level of the WBS represents a different level of detail in the
project plan. Here is an example of a WBS for a software development project:



Software Development Project

Planning
Requirements Gathering
Design
Project Management

Development
Coding
Testing
Debugging

Deployment
User Training
Deployment

Maintenance

A Gantt chart is a visual representation of the project schedule, showing the start and
end dates of each task in the project. Each task is represented by a horizontal bar that
spans the duration of the task. The Gantt chart can also show dependencies between
tasks, milestones, and the critical path of the project. Here is an example of a Gantt chart
for the same software development project:

Gantt chart

Code creation

Functional testing
Performance testing

Beta user tests & feedback

Deploy code update



In this example, each task in the project is represented by a horizontal bar that spans the
duration of the task. The dependencies between tasks are shown by the arrows
connecting the bars. The milestones in the project, such as the completion of testing
and deployment, are shown by diamond shapes. The critical path of the project, which is
the sequence of tasks that must be completed on time in order to keep the project on
schedule, is highlighted in red.

Both WBS and Gantt chart can be useful in project management. The WBS provides a
high-level overview of the project scope, while the Gantt chart provides a detailed view
of the project schedule. Together, they can help project managers to plan, track, and
manage the project more effectively.

18. What are the various factors for estimating software cost?

ADnS.

Estimating software cost is a critical aspect of software project management, and there
are various factors that need to be considered while estimating software cost. Some of
the key factors that affect software cost estimation include:

Size of the project: The size of the project is a critical factor in software cost estimation.
Larger projects typically require more resources and longer development times, which
can increase the overall cost.

Complexity of the project: The complexity of the project also plays a major role in
software cost estimation. More complex projects may require more specialized skills or
tools, which can increase the overall cost.

. Technology used: The technology used to develop the software can also impact the
cost. Newer technologies or specialized tools may be more expensive, while older
technologies may require more maintenance and support, which can also increase the
cost.

Project requirements: The requirements of the project can also affect the cost. Projects
with more complex or specialized requirements may require additional resources, which
can increase the overall cost.

Development methodology: The development methodology used to develop the
software can also impact the cost. More complex development methodologies, such as
Agile or Scrum, may require more resources, while simpler methodologies, such as
Waterfall, may require fewer resources.

. Team experience: The experience and expertise of the development team can also
impact the cost. More experienced teams may be able to complete the project more
quickly and with fewer errors, which can reduce the overall cost.



7. Location of the development team: The location of the development team can also
affect the cost. Teams located in regions with higher labor costs may require more
resources, which can increase the overall cost.

By considering these factors, software project managers can estimate the cost of
software development more accurately. However, it is important to keep in mind that
software cost estimation is an iterative process and may need to be revised as the
project progresses and more information becomes available.

19. Explain why the process of project planning is iterative and why a plan must be
continually reviewed during a software project.

Ans,

The process of project planning in software project management is iterative because
software development is a complex and dynamic process. As the project progresses,
new information becomes available, requirements may change, and unforeseen issues
may arise. Therefore, it is essential to continuously review and adjust the project plan to
ensure that the project remains on track.

Here are some of the reasons why project planning is iterative and why the plan must be
continually reviewed during a software project:

1. Changes in requirements: As the project progresses, there may be changes in the
requirements or scope of the project. These changes may impact the project plan, and
the plan may need to be adjusted to accommodate the changes.

2. Risks and issues: As the project progresses, new risks and issues may arise that were not
identified during the initial planning phase. These risks and issues may impact the
project plan, and the plan may need to be adjusted to address them.

3. Resource availability: Resource availability can also impact the project plan. If a key
resource becomes unavailable, the plan may need to be adjusted to account for the
change.

4. Schedule changes: Changes in the project schedule can also impact the project plan. If
there are delays or changes in the schedule, the plan may need to be adjusted to ensure
that the project stays on track.

5. Technology changes: Technology changes can also impact the project plan. If new
technologies or tools become available, the plan may need to be adjusted to take
advantage of them.

In summary, the process of project planning is iterative because software development
is a dynamic and complex process, and the plan must be continually reviewed and



adjusted to ensure that the project remains on track. Failure to review and adjust the
plan can result in delays, cost overruns, and project failure.

20. Explain CPM and PERT with example.

Ans.

CPM (Critical Path Method) and PERT (Program Evaluation and Review Technique) are
two popular project management techniques that are used to plan and manage
complex projects. Both techniques help project managers to schedule and manage
project activities and resources effectively.

CPM:

The Critical Path Method (CPM) is a project management technique that helps in
identifying the critical path of a project. The critical path is the longest sequence of
activities in a project, and any delay in completing any activity on the critical path will
delay the entire project.

Example:

Let's say we are constructing a building, and we have identified the following activities
with their estimated durations:

Activity A: Excavation (5 days) Activity B: Foundation (10 days) Activity C: Walls (15 days)
Activity D: Roofing (10 days) Activity E: Plumbing (7 days) Activity F: Electrical (7 days)

Using the CPM method, we can construct a network diagram that shows the
relationships between the different activities and their durations. We can then calculate
the critical path, which in this case is A-B-C-D.

PERT:

Program Evaluation and Review Technique (PERT) is another project management
technique that is used to estimate the time required to complete a project. PERT is
useful when there is uncertainty in estimating the time required to complete individual

activities.

Example:



Let's consider the same building construction project as in the CPM example. This time,
we will assume that we are uncertain about the exact duration of some activities. In such
a case, we can use PERT to estimate the expected duration of each activity by
considering the optimistic, pessimistic, and most likely durations of each activity.

For example, let's say we estimate the following durations for each activity:

Activity A: Optimistic (3 days), Pessimistic (7 days), Most Likely (5 days) Activity B:
Optimistic (8 days), Pessimistic (12 days), Most Likely (10 days) Activity C: Optimistic (13
days), Pessimistic (17 days), Most Likely (15 days) Activity D: Optimistic (8 days),
Pessimistic (12 days), Most Likely (10 days) Activity E: Optimistic (5 days), Pessimistic (9
days), Most Likely (7 days) Activity F: Optimistic (5 days), Pessimistic (9 days), Most Likely
(7 days)

Using these estimates, we can calculate the expected duration of each activity and the
overall project duration. We can also use the PERT method to identify the critical path
and focus our efforts on managing activities that are on the critical path.

In summary, both CPM and PERT are useful project management techniques that can
help project managers to plan, schedule, and manage complex projects effectively.
While CPM is useful when the activity durations are well-defined, PERT is useful when
there is uncertainty in estimating the duration of individual activities.

21. What is Software configuration management (SCM)? Explain the change control
mechanism in software configuration management.

ADnS.

Software Configuration Management (SCM) is the process of identifying, organizing,
and controlling changes to the software and related artifacts throughout the software
development life cycle. It is the process of identifying, organizing, and controlling
changes to the software and related artifacts throughout the software development life
cycle.

The primary goal of SCM is to ensure that all software artifacts are controlled and
versioned, and that changes to the software are made in a controlled and systematic
way. SCM helps in improving the quality of software by maintaining the integrity and
consistency of the software artifacts, managing multiple versions of software and
artifacts, and ensuring that changes are made in a controlled manner.



Change control mechanism is an important aspect of SCM that ensures that changes to
software artifacts are made in a controlled and systematic way. Change control
mechanism involves the following steps:

. Change Request: A change request is a formal request to modify a software artifact. It is
submitted by a stakeholder or a team member.

. Change Evaluation: The change request is evaluated to determine its impact on the
software and related artifacts. The evaluation is performed by a change control board
(CCB).

. Change Approval: If the change is approved, it is documented and a plan is developed
for implementing the change.

. Change Implementation: The change is implemented according to the plan. The change
is tested to ensure that it does not introduce any new defects.

. Change Review: The change is reviewed to ensure that it was implemented correctly and
that it has achieved the desired objectives.

. Change Closure: The change is closed, and the documentation is updated to reflect the
change.

The change control mechanism is an important aspect of SCM that ensures that changes
to software artifacts are made in a controlled and systematic way. The change control
board (CCB) is responsible for evaluating change requests, approving changes, and
ensuring that changes are implemented correctly. The change control mechanism
ensures that changes do not have a negative impact on the software or related artifacts
and that the integrity and consistency of the software artifacts are maintained.

22. What is the necessity of risk monitoring? What is its impact on overall
development?

Ans,

Risk monitoring is the process of tracking and reviewing identified risks throughout the
software development life cycle. The necessity of risk monitoring lies in the fact that
risks are dynamic and can change over time, and failure to monitor and manage them
can have a negative impact on the overall development process.

Risk monitoring enables software development teams to identify and respond to risks as
they arise, thus minimizing their impact on the development process. By regularly
monitoring and reviewing identified risks, software development teams can take
proactive measures to mitigate the risks, minimize their impact, and ensure that the
project stays on track.



The impact of risk monitoring on overall development can be significant. Effective risk
monitoring can:

Improve project planning: Risk monitoring helps software development teams to
anticipate potential risks and plan for them accordingly, ensuring that the project is
delivered on time, within budget, and with the desired quality.

Reduce costs: By identifying and addressing risks early, software development teams can
avoid costly rework and delays that can significantly increase project costs.

Enhance stakeholder satisfaction: By addressing risks proactively and delivering a quality
product on time, software development teams can enhance stakeholder satisfaction and
build trust and confidence in the development process.

Increase project success rate: Effective risk monitoring can increase the likelihood of
project success by identifying and addressing potential risks before they have a
significant impact on the development process.

In summary, risk monitoring is essential for successful software development, and its
impact on overall development cannot be overstated. It helps teams to proactively
identify and address potential risks, minimize their impact on the development process,
and ensure that the project is delivered on time, within budget, and with the desired
quality.

23. Explain why a high-quality software process should lead to high-quality software
products. Discuss possible problems with this system of quality management.

Ans,

A high-quality software process is a well-defined and well-managed set of activities that
ensure the production of high-quality software products. When a high-quality software
process is followed, it results in high-quality software products because:

It ensures that the software is developed according to established standards and best
practices, which helps to prevent errors and defects.

It ensures that the software is thoroughly tested and validated before release, which
helps to identify and correct any defects or issues.

It promotes collaboration and communication among team members, which helps to
identify and resolve issues early in the development process.

It facilitates continuous improvement by providing feedback and metrics that can be
used to identify areas for improvement and implement corrective actions.

However, there can be some possible problems with this system of quality management,
such as:



. Overemphasis on process: In some cases, the focus on following a high-quality software
process may lead to an overemphasis on process compliance rather than delivering
high-quality software products.

Insufficient attention to user needs: A high-quality software process may be too inward-
focused, leading to insufficient attention to user needs and requirements, resulting in a
software product that is technically sound but does not meet the needs of its intended
users.

Rigidity: A highly structured and rigid process may not be adaptable to changing
requirements and may impede innovation and creativity.

Increased costs: Implementing and maintaining a high-quality software process can be
costly in terms of time, effort, and resources.

In summary, a high-quality software process should lead to high-quality software
products, but it is important to strike a balance between process compliance and the
ultimate goal of delivering high-quality software products that meet user needs and
requirements. The key is to adopt a process that is flexible, adaptable, and focused on
the needs of the end-user, while also providing a structured and disciplined approach to
software development.

24. Write a short note on Risk Identification.

Ans,

Risk identification is the process of identifying potential risks that could impact the
success of a software project. The objective of risk identification is to identify and
document potential risks, their likelihood of occurrence, and their potential impact on
the project. The following are some key aspects of risk identification:

Risk identification should be conducted early in the software development life cycle to
identify potential risks before they have a significant impact on the project.

Risks can be identified through various techniques such as brainstorming, expert
judgment, historical data analysis, and stakeholder interviews.

Risks can be categorized into different types, including technical risks, schedule risks,
cost risks, and business risks.

Risk identification should be an ongoing process throughout the software development
life cycle. As the project progresses, new risks may emerge, and existing risks may
change.

It is important to document identified risks, their likelihood of occurrence, and their
potential impact on the project in a risk register or similar document.



6. The output of risk identification is used to inform the risk management plan, which
outlines how identified risks will be monitored, controlled, and managed throughout the
project.

In summary, risk identification is a critical process in software project management that
helps to identify potential risks and their potential impact on the project. By identifying
risks early in the software development life cycle, software development teams can take
proactive measures to mitigate the risks, minimize their impact, and ensure that the
project stays on track.

25. Write note on Clean room software engineering.

ADnS.

Cleanroom Software Engineering is a software development methodology that
emphasizes the importance of correctness and reliability in software systems. The
approach originated at IBM in the 1980s as a way to develop software for mission-
critical applications.

The Cleanroom process is based on the idea that software can be developed with a high
level of quality by relying on mathematical methods, rigorous testing, and formal
verification techniques. The approach aims to minimize errors and defects in software
through a systematic and disciplined development process.

The Cleanroom process consists of three main phases: specification, development, and
certification. In the specification phase, the software requirements are defined and
analyzed. The development phase involves the creation of the software design and
implementation. Finally, in the certification phase, the software is rigorously tested and
verified to ensure that it meets the requirements and specifications.

One of the key features of Cleanroom Software Engineering is the use of statistical
testing. This approach involves testing software by generating random input data and
analyzing the output for correctness. The results of the testing are then used to refine
the software design and implementation.

Another important aspect of Cleanroom Software Engineering is the use of formal
methods, such as formal verification techniques. Formal methods involve using
mathematical techniques to prove that software meets its specification. This approach
can help to ensure that the software is correct and free of defects.



Overall, Cleanroom Software Engineering is a rigorous and disciplined approach to
software development that places a high emphasis on correctness and reliability. The
approach can be particularly useful for developing software for mission-critical
applications, where errors and defects can have severe consequences.

26. Explain personal & Team process Model.

Ans,

In software engineering process models, personal process models and team process
models are two distinct approaches to software development that are used to guide and
manage the software development process.

A personal process model is an individualized approach to software development that
focuses on the individual programmer's work habits, preferences, and expertise.
Personal process models recognize that each programmer has their own unique way of
working and provide guidelines and recommendations for individual software
developers to follow. This approach is particularly useful for small projects or individual
contributions to larger projects.

Personal process models typically involve defining individual development practices and
guidelines for coding, debugging, and testing software. They may also include
techniques for managing workloads, setting goals, and tracking progress.

In contrast, a team process model is a more structured approach to software
development that focuses on the work of a group of individuals working together as a
team. Team process models provide a framework for collaboration, communication, and
coordination between team members. They typically include roles and responsibilities,
communication channels, and procedures for managing conflicts and resolving issues.

Team process models can be based on a specific methodology or process framework,
such as agile or waterfall, and provide guidelines and recommendations for team
members to follow. They often involve a set of practices and tools for software
development, such as version control, continuous integration, and automated testing.

In summary, personal process models are focused on individual software developers and
their individual work habits, while team process models are focused on a group of
individuals working together as a team. Both approaches are important in software
development and can be used together to achieve successful project outcomes.



27. Explain all levels of CMM.
Ans.

Capability Maturity Model (CMM) is a process improvement model that provides a
framework for assessing and improving the maturity of an organization's software
development processes. CMM was developed by the Software Engineering Institute (SEI)
at Carnegie Mellon University and is now known as the Capability Maturity Model
Integration (CMMI).

There are five levels of the CMM, each representing a different level of process maturity:

Initial: At the initial level, the organization's software development process is ad hoc and
lacks formal procedures or standards. Software development is often driven by
individual effort, and there is little consistency in how work is performed.

Managed: At the managed level, the organization has implemented some basic project
management practices, such as defining project plans, tracking progress, and
establishing some metrics for project success. There is a greater emphasis on
consistency and repeatability in software development.

Defined: At the defined level, the organization has a well-defined and documented
software development process that is consistently followed across projects. There is a
focus on standardization, and procedures and standards are established and
communicated to all stakeholders.

. Quantitatively Managed: At the quantitatively managed level, the organization has
implemented a data-driven approach to software development. The organization
collects and analyzes data on process performance and uses this information to make
informed decisions about process improvement.

. Optimizing: At the optimizing level, the organization is continually improving its
software development processes through feedback and experimentation. There is a
focus on innovation, and new ideas and practices are actively sought out and tested.

Each level of the CMM represents a higher level of process maturity, with the optimizing
level representing the highest level of maturity. By following the guidelines and
practices of each level, organizations can gradually improve their software development
processes and achieve higher levels of process maturity.

28. Explain the concept of verification and validation.

ADnS.



Verification and validation are two important processes in software engineering that are
used to ensure that software products meet their intended requirements and
specifications.

Verification refers to the process of checking that software is being developed according
to its specification. It involves confirming that each individual component or module of
the software is working correctly and is consistent with its design and requirements.

Verification can be achieved through a variety of techniques, including code reviews,
testing, and walkthroughs. Code reviews involve examining the source code of the
software to ensure that it adheres to coding standards and is free of errors or defects.
Testing involves running the software and checking its behavior against expected
results. Walkthroughs involve reviewing the software design and requirements to ensure
that they are consistent with each other.

Validation, on the other hand, refers to the process of checking that the software meets
the needs of its intended users and stakeholders. It involves confirming that the
software is fit for its intended purpose and meets the specified user requirements.

Validation can be achieved through techniques such as user acceptance testing, usability
testing, and customer reviews. User acceptance testing involves running the software in
a real-world environment to ensure that it meets the needs of the intended users.
Usability testing involves testing the software's user interface and ensuring that it is easy
to use and understand. Customer reviews involve obtaining feedback from the
software's users and stakeholders to ensure that it meets their needs and expectations.

In summary, verification and validation are two important processes in software
engineering that are used to ensure that software products are developed correctly and
meet their intended requirements. Verification focuses on the correctness of the
software and its adherence to its specification, while validation focuses on ensuring that
the software meets the needs and expectations of its intended users and stakeholders.

29. How to prioritize software requirements based on Knao Analysis.

Ans.

The Kano Analysis is a tool used in software engineering to prioritize software
requirements based on customer satisfaction. The Kano Analysis categorizes software
requirements into three categories: must-have requirements, performance requirements,
and delighter requirements.



Here are the steps to prioritize software requirements using the Kano Analysis:

|dentify the customer needs: First, identify the customer needs and requirements that
are relevant to the software product. These requirements can be obtained through
customer feedback, market research, or other sources.

Categorize the requirements: Categorize each requirement into one of the three
categories: must-have requirements, performance requirements, or delighter
requirements.

Must-have requirements: These are basic requirements that are necessary for the
software product to be functional. Customers expect these requirements to be fulfilled,
and failure to meet these requirements will result in customer dissatisfaction.
Performance requirements: These are requirements that are related to the performance
of the software product. Meeting these requirements will result in increased customer
satisfaction, while failure to meet them will result in decreased customer satisfaction.
Delighter requirements: These are requirements that go beyond customer expectations
and provide a delightful experience for the customer. Meeting these requirements will
result in increased customer satisfaction, but failure to meet them will not necessarily
result in decreased satisfaction.

Prioritize the requirements: Once the requirements have been categorized, prioritize
them based on their impact on customer satisfaction. The Kano Analysis uses a matrix to
plot each requirement based on its impact on customer satisfaction and its
implementation difficulty.

Must-have requirements should be implemented as soon as possible to meet customer
expectations.

Performance requirements should be implemented next to improve customer
satisfaction and differentiate the software product from competitors.

Delighter requirements should be implemented last, as they provide added value and
are not essential to customer satisfaction.

By prioritizing software requirements using the Kano Analysis, software developers can
ensure that they are meeting customer needs and expectations while also focusing their
resources on the most important requirements for customer satisfaction.

30. Explain the use of Use case diagram in Requirement Engineering

ADnS.

Use case diagrams are one of the most widely used modeling techniques in software
engineering, and they are particularly useful in requirement engineering. Use case
diagrams are graphical representations of the system's functionality and its actors (users,
external systems, etc.) that interact with it.



The use case diagram is used in requirement engineering for the following purposes:

|dentify system boundaries: Use case diagrams help identify the boundaries of the
system and the external actors that interact with it. By identifying these boundaries,
developers can understand what is inside and outside of the system, which helps them
determine what functionality is required and what is not.

|dentify user requirements: Use case diagrams help identify the user requirements for
the system. These requirements are captured in the use case scenarios that describe
how the user interacts with the system and what functionality is needed to support
those interactions.

Clarify the system functionality: Use case diagrams help clarify the system's functionality
by identifying the use cases or user scenarios that describe the system's behavior. These
use cases are captured in the use case scenarios that detail the user's interactions with
the system and what functionality is needed to support those interactions.

. Validate requirements: Use case diagrams can help validate requirements by ensuring
that all necessary functionality has been identified and described in the use case
scenarios. Use case diagrams also help identify any missing functionality, inconsistencies
or overlaps in requirements, and conflicts between the requirements and the system's
design.

Communicate requirements: Use case diagrams are a powerful tool for communicating
the system's requirements to stakeholders. They provide a clear and concise visual
representation of the system's functionality and its interactions with external actors. This
helps stakeholders understand the system's requirements, its scope, and its limitations.
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In summary, use case diagrams are an essential tool in requirement engineering. They
help identify system boundaries, user requirements, clarify system functionality, validate



requirements, and communicate requirements to stakeholders. By using use case
diagrams, software developers can ensure that the system meets the user's needs and

requirements and is aligned with the organization's goals and objectives.

31. Explain class diagram with example

Ans. In software engineering, a class diagram is a type of UML diagram that represents
the structure of a system by showing the classes, their attributes, methods, and

relationships between them.

A class diagram consists of a set of classes, their attributes, and their operations or
methods, as well as the relationships between the classes. The following is an example

of a class diagram:
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In this example, the class diagram represents a simple e-commerce system. The diagram
shows three classes: Customer, Order, and Product.




The Customer class has three attributes: customerld, firstName, and lastName, and one
method: placeOrder.

The Order class has four attributes: orderld, orderDate, customerld, and totalAmount,
and one method: calculateTotal.

The Product class has two attributes: productld and productName.

The diagram also shows the relationships between the classes. There are two types of
relationships:

Association: The Customer and Order classes are associated, as each order is placed by a
customer.

Aggregation: The Order and Product classes are aggregated, as each order can contain
multiple products.

The arrows on the associations and aggregations indicate the direction of the
relationship. In this example, the Customer class has a one-to-many relationship with
the Order class, and the Order class has a one-to-many relationship with the Product
class.

The class diagram is a powerful tool in software engineering as it helps developers to
understand the system's structure and the relationships between classes. It is also used
as a blueprint for designing the system and developing the code.

32. Draw state diagram for ATM operations.

Ans,

Here is a state diagram for ATM operations:
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State Transition Diagram for ATM System

The above state diagram shows the possible states and transitions of an ATM system.
The initial state is the Idle state, which represents the ATM system when it is not in use.
When a customer inserts their ATM card, the system transitions to the Card Inserted
state.

From the Card Inserted state, the customer can either enter their PIN or eject their card.
If the customer enters the correct PIN, the system transitions to the Menu Displayed
state, where the customer can choose what transaction they want to perform, such as
withdrawing cash or checking their account balance.

If the customer chooses to withdraw cash, the system checks the available balance, and
if it is sufficient, transitions to the Dispensing Cash state, where it dispenses the cash to
the customer. If the customer's balance is insufficient, the system transitions to the
Insufficient Balance state.

After completing a transaction, the system transitions back to the Idle state, where it
waits for the next customer.



If the customer ejects their card without entering the correct PIN, the system transitions
to the Card Ejected state. From there, the system can either transition to the Idle state,
where it waits for the next customer, or the Out of Service state, indicating that there
may be an issue with the ATM system.

Overall, state diagrams are a useful tool for modeling the behavior of systems that have
distinct states and transitions between them, like an ATM system.

33. Write short note on following. i) Pair programming ii) Test Driven Development

ADnS.

i) Pair Programming: Pair programming is a software development technique where two
developers work together on a single workstation to write code, test it, and review it.
One programmer, the driver, writes the code, while the other, the observer or navigator,
reviews each line of code as it's being written, makes suggestions, and identifies errors.

The benefits of pair programming include improved code quality, increased knowledge
sharing, reduced coding errors, and enhanced communication between team members.
Pair programming also helps reduce the likelihood of knowledge silos, where critical
information is only known to a single person. By pairing two developers, knowledge and
experience are shared, increasing the overall expertise of the team.

ii) Test Driven Development: Test-driven development (TDD) is a software development
approach that emphasizes writing automated tests before writing the actual code. In
TDD, the developer writes a failing test case, writes code to pass the test, and then
refactors the code to improve its design.

The benefits of TDD include improved code quality, reduced debugging time, and
increased confidence in the code. By writing tests before code, developers are forced to
think about the requirements and design of the code before writing it. This results in a
more thorough understanding of the code's purpose and functionality, and it helps
ensure that the code meets the requirements.

TDD also helps catch errors early in the development process, making them easier and
less costly to fix. Additionally, TDD provides a safety net for refactoring, allowing
developers to make changes to the code without fear of introducing new errors.

34. Explain Agile methodology for project development?
Ans.
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Agile methodology is a flexible and iterative approach to software development that
emphasizes delivering working software in small increments, collaborating closely with
customers and stakeholders, and embracing change.

The Agile Manifesto, created in 2001, outlines the values and principles of Agile
development. These values include:

Individuals and interactions over processes and tools
Working software over comprehensive documentation
Customer collaboration over contract negotiation
Responding to change over following a plan

Agile development typically follows an iterative process, with each iteration (known as a
sprint) lasting between 1-4 weeks. The process involves the following steps:

Requirements gathering: The development team collaborates with stakeholders to
identify the project requirements and create a prioritized backlog of features to be
developed.

Sprint planning: The development team selects a subset of features from the backlog to
be developed during the upcoming sprint and creates a detailed plan for how the work
will be accomplished.

Sprint execution: The development team works on the selected features and conducts
daily stand-up meetings to ensure everyone is on track and any obstacles are addressed.
Sprint review: At the end of the sprint, the development team demonstrates the
completed work to stakeholders and receives feedback.

Sprint retrospective: The development team reflects on the sprint and identifies areas for
improvement in the process.

Agile development emphasizes collaboration between the development team,
customers, and stakeholders, with an emphasis on delivering working software in small
increments. The approach allows for changes to be made throughout the development
process, ensuring the final product meets the needs of the stakeholders.

Popular Agile methodologies include Scrum, Kanban, and Extreme Programming (XP).

35. Write the manifesto for agile software development.

ADnS.

The Agile Manifesto is a statement of values and principles for Agile software
development, created by a group of software developers in 2001. The manifesto is
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based on the idea that software development is a collaborative, iterative process that
requires flexibility and responsiveness to change. The manifesto includes four values and
twelve principles that guide Agile development.

The four values of the Agile Manifesto are:

Individuals and interactions over processes and tools: This value emphasizes the
importance of people and communication in software development, rather than relying
solely on processes and tools.

. Working software over comprehensive documentation: This value prioritizes the creation
of working software over documentation, recognizing that software that solves
problems is the ultimate goal.

Customer collaboration over contract negotiation: This value emphasizes the
importance of collaboration with the customer throughout the development process,
rather than relying on contractual obligations.

Responding to change over following a plan: This value acknowledges that change is
inevitable and encourages teams to be flexible and responsive to changes in
requirements.

The twelve principles of the Agile Manifesto expand on these values and include:

Prioritizing customer satisfaction through continuous delivery of valuable software

Embracing change and adapting to new requirements as they arise

Delivering working software frequently, with a preference for shorter timescales

Collaborating closely with customers and stakeholders throughout the development

process

Building projects around motivated individuals and giving them the support and

resources they need

Using face-to-face communication as much as possible to foster collaboration and

understanding

Measuring progress primarily through working software and customer satisfaction

Maintaining a sustainable pace of development, avoiding overwork and burnout

Emphasizing technical excellence and good design to ensure a maintainable codebase
. Keeping the development process simple, with a focus on the essentials
.Encouraging self-organizing teams that are empowered to make decisions and take

ownership of their work

12. Reflecting regularly on the development process and looking for ways to improve it.

Together, these values and principles provide a framework for Agile software
development that emphasizes collaboration, flexibility, and responsiveness to change.



36. SEPM Explain SCRUM - process flow and scrum roles.
Ans.

Scrum is an Agile framework for managing and completing complex projects. It
emphasizes collaboration, flexibility, and continuous improvement. Scrum is used
primarily in software development, but it can be applied to any complex project.

Scrum process flow:

Product backlog: The product backlog is a prioritized list of features, functions, and
requirements that need to be developed.

Sprint planning: The team reviews the product backlog and selects the items that will be
completed during the upcoming sprint.

Sprint: The team works on the selected items during the sprint, which typically lasts 2-4
weeks.

Daily Scrum: A daily stand-up meeting is held to review progress, address issues, and
plan for the day ahead.

Sprint review: At the end of the sprint, the team presents the completed work to
stakeholders for review and feedback.

Sprint retrospective: The team reflects on the sprint and identifies areas for
improvement in the process.

Scrum roles:

Product Owner: The product owner is responsible for creating and managing the
product backlog, prioritizing features, and making sure the team is working on the most
important tasks.

Scrum Master: The scrum master is responsible for ensuring that the scrum process is
being followed and helping the team overcome any obstacles or challenges.
Development Team: The development team is responsible for delivering the completed
work during the sprint. The team is self-organizing and cross-functional, with members
responsible for different aspects of the project.

In Scrum, the development team is empowered to make decisions and take ownership
of the work, with the support of the product owner and scrum master. The focus is on
delivering working software in small increments, with frequent review and feedback
from stakeholders. Scrum emphasizes collaboration, communication, and continuous
improvement, and is designed to be flexible and responsive to change.

37. Explain the Project Initiation & Project Scope Management.



ADnNS.

Project initiation and project scope management are two important aspects of project
management that are crucial to the success of a project.

Project Initiation: Project initiation is the first phase of the project management process.
During this phase, the project team defines the project goals and objectives, identifies
stakeholders, and determines the feasibility of the project. This is typically done through
a feasibility study, which assesses the technical, economic, operational, and scheduling
feasibility of the project. The project initiation phase also involves the creation of a
project charter, which outlines the purpose and scope of the project, as well as the roles
and responsibilities of the project team.

Project Scope Management: Project scope management is the process of defining,
documenting, and controlling the scope of the project. This involves identifying the
project goals and objectives, determining the project deliverables, and defining the
project requirements. The scope statement is the foundation of the project, and it
outlines the scope of the project and what is included and excluded. It is important to
define the scope of the project accurately to avoid scope creep, which is the tendency
for the scope of the project to expand beyond its original boundaries.

The project scope management process involves several steps, including:

. Collecting project requirements: This involves gathering and documenting the needs
and expectations of the project stakeholders.

Defining the scope statement: This involves creating a document that outlines the
project goals, deliverables, and requirements.

. Creating a work breakdown structure (WBS): This involves breaking down the project
into smaller, manageable tasks and identifying the resources required for each task.

. Verifying the scope: This involves reviewing the project scope statement and the work
breakdown structure with the project stakeholders to ensure that they are accurate and
complete.

. Controlling the scope: This involves monitoring the project scope throughout the
project lifecycle and managing any changes or deviations from the original scope.

Effective project initiation and project scope management are essential to the success of
any project. By defining the project goals, objectives, and scope accurately, the project
team can ensure that the project is completed on time, within budget, and to the
satisfaction of the stakeholders.



38. Explain the Project Estimation & Project Scheduling.
Ans.

Project estimation and project scheduling are important aspects of project management
that are essential for ensuring the success of a project.

Project Estimation: Project estimation is the process of predicting the resources, time,
and cost required to complete a project. This involves assessing the scope of the project,
identifying the tasks that need to be completed, and determining the resources required
for each task. Project estimation is essential for creating a project budget, determining
the project timeline, and ensuring that the project is feasible and viable.

There are several methods of project estimation, including:

Expert judgment: This involves consulting with subject matter experts to obtain their
input on the project requirements, timeline, and resource needs.

. Analogous estimation: This involves using historical data from similar projects to
estimate the resources, time, and cost required for the current project.

Parametric estimation: This involves using statistical data to estimate the resources, time,
and cost required for the project based on specific parameters.

Bottom-up estimation: This involves breaking down the project into smaller tasks and
estimating the resources, time, and cost required for each task.

Project Scheduling: Project scheduling is the process of creating a project timeline that
outlines the start and end dates for each task and the overall project. This involves
determining the dependencies between tasks, identifying the critical path, and
allocating resources to each task. Project scheduling is important for ensuring that the
project is completed on time, within budget, and to the satisfaction of the stakeholders.

There are several techniques for project scheduling, including:

Gantt charts: This involves creating a visual representation of the project timeline, with
each task represented by a bar on the chart.

Critical path method (CPM): This involves identifying the tasks that are critical to the
project and creating a schedule that ensures that these tasks are completed on time.
Program evaluation and review technique (PERT): This involves creating a probabilistic
model of the project timeline based on estimates of the resources and time required for
each task.



Effective project estimation and project scheduling are essential for ensuring the success
of a project. By accurately estimating the resources, time, and cost required for the
project and creating a realistic project timeline, the project team can ensure that the
project is completed on time, within budget, and to the satisfaction of the stakeholders.

39. Explain the Program Evaluation & Review Technique(PERT) with examples.

Ans.

The Program Evaluation and Review Technique (PERT) is a project management tool
used to estimate and schedule tasks in a project. PERT was originally developed by the
US Navy in the 1950s to manage the Polaris submarine missile program. PERT is a
probabilistic tool, which means that it uses statistical methods to estimate the duration
and cost of each task in a project. PERT is used to determine the critical path, which is
the sequence of tasks that must be completed on time in order to complete the project
on schedule.

The PERT method involves three estimates for each task: optimistic, most likely, and
pessimistic. The optimistic estimate is the best-case scenario for the task, the most likely
estimate is the most probable duration for the task, and the pessimistic estimate is the
worst-case scenario for the task. Using these estimates, PERT calculates the expected
duration of each task and the expected duration of the entire project.

Here is an example of PERT in action:

Suppose that a company is developing a new software product. The project involves
several tasks, including requirements gathering, design, coding, testing, and
documentation. The following table shows the estimated time for each task in weeks,
along with the optimistic, most likely, and pessimistic estimates:

Task Optimistic Maost Likely Pessimistic Expected Time
Requirements Gathering 2 4 8 4.33
Design 3 6 12 7.33
Coding 4 8 16 9.33
Testing 2 4 8 4.33

Documentation 1 2 4 2.33



Using PERT, the expected duration of the project can be calculated by summing the
expected time for each task:

Expected duration = 4.33 + 7.33 + 9.33 + 4.33 + 2.33 = 27.65 weeks

In addition to calculating the expected duration of the project, PERT can be used to
determine the critical path. The critical path is the sequence of tasks that must be
completed on time in order to complete the project on schedule. In this example, the
critical path is:

Requirements Gathering -> Design -> Coding -> Testing -> Documentation
If any of these tasks are delayed, the entire project will be delayed.

Overall, PERT is a powerful tool that helps project managers estimate the duration and
cost of a project, identify the critical path, and manage project risk. By using PERT,
project managers can make informed decisions about resource allocation, schedule
adjustments, and project delivery.

40. Explain planning Cost Management & types of Cost Estimates.

Ans.

Planning Cost Management is the process of defining how to estimate, budget, and
manage costs for a project. It is an important process that helps project managers to
plan and execute projects within the constraints of time, scope, and resources. The goal
of Cost Management is to deliver the project within the approved budget while meeting
the project objectives.

There are four main types of Cost Estimates used in Cost Management:

. Order of Magnitude (ROM) Estimate: This is a rough estimate of the project cost, usually
given at the initial stages of the project. The estimate is based on limited information
and experience, and is typically accurate within a range of -25% to +75%.

Budget Estimate: This is a more detailed estimate of the project cost, usually given after
the scope of the project has been defined. The estimate is based on historical data,
similar projects, and expert judgement, and is typically accurate within a range of -10%
to +25%.

Definitive Estimate: This is a very detailed estimate of the project cost, usually given
during the execution phase of the project. The estimate is based on detailed



information, including quantities, labor rates, material costs, and other project-specific
factors. The estimate is typically accurate within a range of -5% to +10%.

. Control Estimate: This is a revised estimate of the project cost, usually given during the
monitoring and controlling phase of the project. The estimate is based on actual cost
data and progress reports, and is used to update the project budget and schedule.

In addition to these types of Cost Estimates, there are also several techniques that can
be used to estimate costs, including Analogous Estimating, Parametric Estimating, and
Three-Point Estimating.

Overall, Cost Management is an essential part of project management that helps project
managers to estimate, budget, and manage costs effectively. By using a combination of
Cost Estimates and techniques, project managers can make informed decisions about
resource allocation, cost control, and project delivery.

41. Explain the Project Monitoring & Project Control

Ans.

Project Monitoring and Project Control are two key processes in project management
that ensure project goals are achieved as planned. Project Monitoring involves tracking
the project's progress against the project plan and identifying any deviations from the
plan. Project Control involves taking corrective actions to get the project back on track
and achieve the project goals.

Project Monitoring includes the following activities:

. Tracking project progress: This involves measuring the progress of project activities and
comparing them with the project schedule. The project manager uses tools such as
Gantt charts, milestone tracking, and progress reports to track the project progress.
Reviewing project risks: Project risks should be reviewed periodically to identify new
risks, assess the likelihood and impact of existing risks, and evaluate the effectiveness of
risk responses.

Monitoring project quality: This involves measuring the quality of project deliverables
against the project requirements and standards.

Monitoring project costs: Project costs should be monitored against the project budget
to identify any cost overruns or deviations from the plan.

Project Control includes the following activities:



. Taking corrective actions: If deviations are identified during project monitoring,
corrective actions should be taken to get the project back on track. For example, if a
project activity is behind schedule, the project manager may reassign resources to speed
up the activity.

Revising the project plan: If significant deviations are identified, the project plan may
need to be revised to reflect the new reality.

Managing project risks: Project risks should be managed throughout the project
lifecycle. If new risks are identified or existing risks become more likely, risk responses
should be adjusted accordingly.

Managing project changes: Changes to the project scope, schedule, or budget should
be managed using a formal change control process.

Example:

Suppose a project involves the development of a new software product, and the project
plan specifies that the product will be delivered in 6 months. After 3 months, the project
manager realizes that the project is behind schedule and that the product will not be
delivered on time. To get the project back on track, the project manager may take the
following corrective actions:

Reassign resources: The project manager may reassign resources from other project
activities to speed up the development of the product.

Revise the project plan: The project plan may need to be revised to reflect the new
reality. For example, the project timeline may need to be extended, or the project scope
may need to be reduced.

Manage project risks: The project manager may identify new risks that could impact the
project schedule and adjust risk responses accordingly.

Manage project changes: If the project plan is revised, the change should be managed
using a formal change control process to ensure that the impact on project scope,
schedule, and budget is understood and approved.

42. Explain in brief the Importance of Project Quality Management

Ans.

Project Quality Management is an essential aspect of project management that focuses
on ensuring the quality of project deliverables meets or exceeds stakeholder
expectations. The following are some examples of the importance of Project Quality
Management:



Meeting customer expectations: Project Quality Management ensures that project
deliverables meet the quality standards expected by customers. For example, a
construction project that meets safety and quality standards set by the client is more
likely to be successful and lead to repeat business.

. Avoiding rework: Poor quality can result in the need for rework, which can increase
project costs and delays. For example, if a software development project has a defect
that needs to be fixed, it can result in a delay in project completion and increased costs.
Improving efficiency: Effective Project Quality Management can identify and eliminate
waste, reduce errors, and improve overall efficiency. For example, if a manufacturing
project has processes that are not efficient, quality management can help identify and
eliminate these inefficiencies, resulting in improved productivity.

Reducing risk: Project Quality Management can help reduce the risk of project failure or
problems arising from poor quality. For example, in a healthcare project, the failure to
meet quality standards could lead to serious health consequences for patients.
Improving project outcomes: Project Quality Management can improve project
outcomes by ensuring that project deliverables meet quality standards. For example, a
marketing campaign that meets customer expectations for quality is more likely to be
successful and lead to increased sales.

Meeting regulatory requirements: Compliance with regulatory requirements is essential
for some projects. Effective Project Quality Management ensures that projects meet
these requirements, thereby avoiding legal and financial penalties. For example, in a
construction project, failure to comply with safety regulations can result in fines and
legal action.

In conclusion, effective Project Quality Management is essential for ensuring project
success and meeting stakeholder expectations. It requires a proactive approach that
begins with understanding customer expectations, defining quality standards, and
implementing quality control and assurance processes throughout the project lifecycle.

43. Explain the Risk Analysis & Risk Management?

Ans.

SEPM (Software Engineering Project Management) involves various activities related to
the management of software development projects. Two important activities in SEPM
are Risk Analysis and Risk Management.

Risk Analysis is the process of identifying potential risks that could impact the success of
the software project. These risks can be related to technical, financial, legal, or other
aspects of the project. The objective of Risk Analysis is to identify risks early in the
project lifecycle so that appropriate actions can be taken to mitigate or manage them.



Risk Management is the process of identifying, assessing, and controlling risks that may
impact the software project. This involves developing a risk management plan, which
outlines the strategies and actions that will be taken to manage the identified risks. The
risk management plan should include a risk assessment, risk mitigation strategies, and a
contingency plan in case of unforeseen events.

The steps involved in Risk Analysis and Risk Management include:

Risk Identification: This involves identifying potential risks that could impact the success
of the software project. Risks can be identified through brainstorming sessions,
interviews with stakeholders, and reviewing project documentation.

Risk Assessment: Once the risks are identified, they need to be assessed to determine
the likelihood and impact of each risk. This can be done by assigning a probability and
impact score to each risk.

Risk Mitigation: After the risks are assessed, strategies need to be developed to mitigate
or manage the identified risks. This can include actions such as changing project plans,
adding resources, or changing the development process.

Risk Monitoring: Risk monitoring involves continuously monitoring the project to ensure
that identified risks are being managed effectively. If new risks are identified, they
should be added to the risk management plan and appropriate actions should be taken.
Risk Contingency: A contingency plan should be developed to address any unforeseen
events that may impact the project. This plan should outline the steps that will be taken
to mitigate the impact of these events on the project.

Effective Risk Analysis and Risk Management can help ensure that software projects are
completed successfully, within budget, and on time.

44. Explain in brief software Configuaration Management?

Ans.

Software Configuration Management (SCM) is the process of identifying, organizing,
and controlling changes to the software during the software development lifecycle. SCM
is a critical component of Software Engineering Project Management (SEPM) as it helps
to ensure that the software is developed in a controlled and systematic manner.

The goal of SCM is to manage changes to the software in a way that minimizes the risk
of errors, conflicts, and inconsistencies. SCM involves the following activities:



. Version control: This involves managing the different versions of the software
throughout the software development lifecycle. Version control helps to track changes,
identify differences between versions, and manage conflicts that may arise.

. Configuration identification: This involves identifying the different components of the
software and tracking changes to these components. Configuration identification helps
to ensure that the software is developed in a consistent and organized manner.

. Configuration control: This involves controlling changes to the software by defining
procedures for making changes, establishing approval processes, and maintaining a
record of changes.

. Configuration status accounting: This involves maintaining a record of the status of
different configurations of the software throughout the software development lifecycle.
. Configuration auditing: This involves reviewing the configuration of the software to
ensure that it meets the requirements and standards.

Effective SCM can help to improve the quality of the software, reduce development
time, and ensure that the software meets the requirements and standards. SCM tools
such as version control systems, automated build tools, and testing tools can be used to
automate many of the SCM activities and improve the efficiency and effectiveness of the
process

45. Define i) Project Leadership. ii) Leadership Styles.

Ans.

In SEPM (Software Engineering Project Management), project leadership is the process
of guiding and motivating the project team towards achieving the project goals and
objectives. Project leadership involves setting a clear direction for the project, building a
strong team, and ensuring that the team is working towards the project goals.

Leadership Styles are the approaches used by leaders to influence and guide their team
members. There are several different leadership styles, including:

. Autocratic: This leadership style involves the leader making all decisions without input
from the team. The leader has complete control and makes all the decisions.
Democratic: This leadership style involves the leader involving the team in decision-
making processes. The leader encourages participation and input from the team.
Laissez-faire: This leadership style involves the leader providing minimal direction and
allowing the team to make most of the decisions. The leader provides support and
resources but does not provide a lot of guidance.



4. Transformational: This leadership style involves the leader inspiring and motivating the
team towards achieving a common goal. The leader focuses on the team's strengths and
helps them to achieve their full potential.

5. Servant: This leadership style involves the leader focusing on serving the team and
meeting their needs. The leader works to empower the team and create a positive work
environment.

Effective project leadership requires a combination of different leadership styles and the
ability to adapt to different situations and team dynamics. A good project leader should
be able to communicate effectively, build strong relationships with team members, and

provide guidance and support to help the team achieve the project goals.

46. Explain the Approaches to Leadership.

Ans.

n software engineering project management, there are several approaches to leadership
that a project manager can adopt based on the project's goals, team dynamics, and
organizational culture. Here are three approaches to leadership in software engineering
project management with examples:

1. Autocratic Leadership: In this approach, the project manager has complete control over
the decision-making process and team members are expected to follow the manager's
instructions. The autocratic leadership style can be effective in situations where there is a
need for quick decision making and the project manager has a high level of expertise
and experience.

Example: In a software project with a tight deadline, the project manager may adopt an
autocratic leadership style to ensure that the team is on track and meeting the deadline.
The project manager may make all the important decisions, delegate tasks to team
members, and closely monitor their progress.

2. Democratic Leadership: This approach involves involving the team members in the
decision-making process and encouraging collaboration and teamwork. The democratic
leadership style can be effective in situations where the project manager wants to foster
a culture of innovation and creativity.

Example: In a software project where there are multiple stakeholders, the project
manager may adopt a democratic leadership style to ensure that all viewpoints are
considered. The project manager may organize brainstorming sessions and encourage
team members to contribute their ideas and suggestions.



3. Servant Leadership: This approach involves putting the needs of the team members first
and empowering them to achieve their goals. The servant leadership style can be
effective in situations where the project manager wants to build a culture of trust and
loyalty.

Example: In a software project where the team members have different skill sets, the
project manager may adopt a servant leadership style to empower them to learn from
each other. The project manager may organize training sessions, encourage team
members to mentor each other, and provide resources to help them achieve their goals.

47. Define i) Ethical Leadership. ii) Ethical Dilemmas.

Ans.

i) Ethical Leadership: Ethical leadership refers to the practice of leading with integrity,
honesty, and fairness, while also considering the needs and interests of all stakeholders
involved. Ethical leaders demonstrate a commitment to ethical principles and values,
and they encourage their employees to do the same. They create a culture of trust and
transparency, where ethical behavior is not only expected but also rewarded. Ethical
leadership is important because it helps to build credibility and trust with stakeholders,
creates a positive organizational culture, and can improve organizational performance.

ii) Ethical Dilemmas: Ethical dilemmas are situations in which a decision must be made
between two or more courses of action, each of which has its own ethical implications.
These dilemmas arise when there is a conflict between two or more ethical principles,
values, or obligations. For example, an ethical dilemma might arise when a company
must choose between maximizing profits and protecting the environment, or when a
healthcare provider must decide between respecting a patient's autonomy and
promoting their health. Ethical dilemmas can be challenging to resolve because there
may not be a clear right or wrong answer, and the consequences of each course of
action may be difficult to predict.

48. Explain Code of Ethics & Professional Practices.

ADnNS.

SEPM is an abbreviation for the Society for Sedimentary Geology. The Society for
Sedimentary Geology's Code of Ethics and Professional Practices outlines the principles
that guide the ethical behavior of its members. These principles are designed to ensure
that the Society's members conduct themselves in a manner that upholds the integrity
of the geological profession and promotes the welfare of the public.



The Code of Ethics and Professional Practices of SEPM includes the following guidelines:

Professionalism: Members of SEPM must conduct themselves in a manner that reflects
positively on the geological profession. They must exhibit competence, honesty, and
objectivity in their work.

Integrity: Members of SEPM must maintain the highest standards of integrity in their
professional conduct. They must avoid conflicts of interest and disclose any potential
conflicts to their clients or employers.

. Confidentiality: Members of SEPM must protect the confidentiality of their clients'
information. They must not disclose confidential information to third parties without
their clients' consent.

Respect: Members of SEPM must respect the rights and dignity of their clients,
colleagues, and the public. They must not engage in behavior that discriminates against
others based on their race, gender, sexual orientation, religion, or any other
characteristic.

Environmental Responsibility: Members of SEPM must be aware of the potential impact
of their work on the environment. They must take appropriate measures to minimize the
environmental impact of their work.

Professional Development: Members of SEPM must strive to enhance their professional
knowledge and skills. They must engage in ongoing education and training to maintain
their competence in their field.

Public Welfare: Members of SEPM must prioritize the welfare of the public in their work.
They must ensure that their work is conducted in a safe and responsible manner.

Adherence to the SEPM Code of Ethics and Professional Practices is essential for
maintaining the trust and respect of clients, colleagues, and the public. Violations of the
code can result in disciplinary action, including revocation of membership.



