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SECTION A – (10 × 1 = 10 Marks)
ANSWER ANY TEN QUESTIONS

1. Agile Software Development: A flexible and iterative approach to software development, emphasizing collaboration, customer feedback, and rapid delivery.
2. Main Agile Methods: Scrum, Kanban, Extreme Programming (XP), Feature-Driven Development (FDD), and Lean Software Development.
3. Role of Ethics in Agile Teams: Ethics guide decision-making, ensuring transparency, respect, and accountability among team members and stakeholders.
4. Lean Production in Agile: Lean focuses on eliminating waste, improving efficiency, and delivering value to customers faster, aligning with Agile principles of continuous improvement.
5. FDD (Feature-Driven Development): A model emphasizing a feature-centric approach to software development, focusing on designing and building features in short, iterative cycles.
6. Major Practices of Extreme Programming (XP): Pair programming, continuous integration, test-driven development, frequent releases, and customer involvement.
7. Earl’s School of Knowledge Management: A knowledge management approach focusing on creating, sharing, and utilizing knowledge to improve organizational effectiveness.
8. Stages in the Institutional Knowledge Evolution Cycle: Creation, validation, sharing, and application of knowledge within an organization.
9. Current Agile Practices in Requirements Engineering: Agile practices emphasize user stories, continuous refinement, collaboration with stakeholders, and iterative planning.
10. Agile Requirements Abstraction Model: A framework for abstracting and organizing requirements to ensure they are clear, concise, and adaptable to change.
11. Agile Product Development: A flexible approach to developing products that emphasizes iterative development, customer feedback, and collaboration among cross-functional teams.
12. Test Driven Development (TDD): A software development technique where tests are written before the code, ensuring code quality through continuous testing and refactoring.



SECTION B – (5 × 5 = 25 Marks)
ANSWER ANY FIVE QUESTIONS

13. Agile Manifesto & Its 12 Principles: The Agile Manifesto is a declaration of values and principles for software development that prioritizes individuals and interactions, working software, customer collaboration, and responding to change over rigid processes and tools. Its 12 principles include delivering working software frequently, welcoming changing requirements, maintaining a sustainable pace, promoting face-to-face communication, and reflecting regularly on how to improve. These principles ensure that Agile development remains flexible, customer-focused, and adaptable in a constantly evolving environment. The focus is on collaboration, simplicity, and continuous improvement to deliver high-quality products efficiently.
14. SCRUM Process: Scrum is an Agile framework that uses short, time-boxed iterations called sprints (usually 2-4 weeks) to develop software. The process involves roles such as the Product Owner, who manages the backlog, the Scrum Master, who facilitates the process, and the Development Team, who builds the product. Scrum follows key events such as Sprint Planning, Daily Stand-ups, Sprint Review, and Sprint Retrospective to promote collaboration, transparency, and continuous improvement. The team works in a self-organizing manner, focusing on delivering increments of functional software at the end of each sprint.
15. Earl’s School of Knowledge Management & Its Impact on Agile Methodologies: Earl’s School of Knowledge Management emphasizes the creation, sharing, and application of knowledge within an organization. Applying this to Agile, it encourages collaborative learning and knowledge sharing among team members, making it an integral part of Agile's continuous improvement culture. Agile practices, such as regular feedback loops, pair programming, and retrospectives, align with Earl’s school by enabling teams to acquire, share, and apply knowledge more effectively. This fosters a culture of ongoing learning, which is crucial for Agile teams to adapt and respond to challenges and changes efficiently.
16. Stages of the Institutional Knowledge Evolution Cycle: The Institutional Knowledge Evolution Cycle consists of several stages:
· Creation: New knowledge is generated, often through innovation or problem-solving.
· Validation: The knowledge is assessed for its value, accuracy, and relevance to the organization.
· Sharing: Knowledge is disseminated across teams or departments to ensure it is accessible.
· Application: The knowledge is put into practice, contributing to improved processes, products, or services.
· Retirement: Outdated or irrelevant knowledge is discarded to ensure the institution focuses on the most current and valuable information.
17. Key Current Agile Practices Used in Requirements Engineering: In Agile, requirements engineering focuses on user stories, which are short, simple descriptions of features from the user's perspective. Key practices include:
· Continuous Collaboration: Constant communication with stakeholders ensures that the product meets evolving needs.
· Backlog Refinement: Regular review and prioritization of the product backlog to ensure the most valuable work is done first.
· Iteration and Incremental Development: Requirements evolve over time as feedback from each iteration helps refine them.
· Acceptance Criteria: Clearly defined criteria for user stories ensure that developers understand the scope and expectations for each feature.
· Prototyping and Feedback: Agile encourages quick prototyping and constant user feedback to adjust and enhance requirements.
18. Requirements Management in an Agile Environment: In an Agile environment, requirements management is dynamic and flexible. Instead of upfront, exhaustive documentation, Agile teams use user stories to capture functional requirements and work iteratively to refine them based on continuous feedback. The requirements are stored in the product backlog, which is a prioritized list of features. Agile methods like Scrum and Kanban emphasize collaboration with customers and stakeholders to ensure that requirements are always aligned with business needs. Changes to requirements are welcomed throughout the development process, allowing the team to adapt to emerging needs and circumstances.
19. Financial & Production Metrics Used in FDD: In Feature-Driven Development (FDD), financial and production metrics help track progress and ensure the development is on target. Key metrics include:
· Feature Completion Rate: Measures how many features are completed within a given time, reflecting productivity and progress.
· Defect Density: Tracks the number of defects per feature, indicating the quality of the product being developed.
· Velocity: The amount of work completed per iteration, used to forecast future development and assess team performance.
· Cost per Feature: Measures the cost associated with developing each feature, helping to assess project efficiency and identify budget issues. These metrics support decision-making, helping managers align financial resources and ensure that the development is progressing according to plan.
	SECTION C – (4 × 10 = 40 Marks)	
ANSWER ANY FOUR QUESTIONS

20. Various Agile Methodologies: Agile methodologies represent a set of principles and practices for software development that emphasize flexibility, iterative progress, collaboration, and customer feedback. Some key Agile methodologies include:
· Scrum: Scrum focuses on iterative development, where work is broken down into sprints (short, time-boxed periods, usually 2-4 weeks). Scrum uses specific roles, including the Product Owner (manages the backlog), Scrum Master (ensures the team follows Scrum practices), and the Development Team. Scrum emphasizes transparency, inspection, and adaptation, ensuring continuous delivery and improvement.
· Kanban: Kanban is a visual-based methodology that focuses on continuous delivery and flow. Teams use a Kanban board to track tasks as they move through different stages of development. The key principle is to limit work in progress (WIP) to ensure smooth workflow, minimize bottlenecks, and deliver incremental updates.
· Extreme Programming (XP): XP is a software development methodology that focuses on technical excellence and high-quality software. Practices include pair programming, test-driven development (TDD), continuous integration, and refactoring. XP emphasizes close collaboration with the customer and frequent releases of small, functional pieces of software.
· Feature-Driven Development (FDD): FDD is a model-driven, short-iteration method. It focuses on designing and building features one at a time. A feature is a small, client-valued piece of functionality that is developed in a 2-week iteration cycle. The key principle is that the development process revolves around delivering valuable features, which is then verified through regular inspection and feedback.
· Lean Software Development: Originating from Lean Manufacturing, Lean Software Development focuses on eliminating waste and increasing value by delivering small increments of software quickly. Key principles include minimizing batch sizes, reducing cycle times, and empowering teams to make decisions.
· Crystal Methodology: Crystal is an Agile framework that emphasizes the people and interactions over processes. It is adaptable and focuses on team size and the criticality of the project to adjust the process. Crystal has several variants, like Crystal Clear and Crystal Orange, depending on the project’s size and complexity.
21. How Ethics Play a Role in Agile Software Development Teams: Ethics in Agile software development is crucial as it guides the behavior of team members and promotes transparency, trust, and accountability. Agile encourages:
· Collaboration: Agile methodologies emphasize collaboration between team members and stakeholders. Ethical behavior in communication ensures that decisions are made in the best interest of the project, fostering a sense of trust and respect.
· Respect for Individuals: Agile values individuals and interactions over processes and tools, emphasizing mutual respect, autonomy, and personal integrity. Team members are encouraged to contribute their ideas openly and without fear of judgment.
· Customer-Centric Approach: Agile values customer collaboration over contract negotiation, which involves ensuring that customer needs are met in an ethical manner. Teams prioritize delivering value, being transparent with clients, and keeping promises about timelines and features.
· Transparency and Accountability: Agile promotes a transparent development process. Teams are encouraged to share both successes and challenges, which helps in building trust with both clients and within the team. Accountability ensures that team members take responsibility for their work and follow through on commitments.
· Sustainability: Ethical concerns extend to delivering sustainable, high-quality products, avoiding shortcuts that may harm long-term maintainability and usability. Agile principles, such as maintaining a sustainable pace, encourage teams to avoid overwork and burnout.
22. Requirements Management in an Agile Environment: In Agile, requirements management is dynamic and evolves throughout the project. Agile prioritizes flexibility, collaboration, and continuous feedback, rather than rigid upfront planning. Key aspects of requirements management in Agile include:
· User Stories: Instead of traditional requirements documents, Agile teams use user stories to capture functional requirements from the perspective of the user. A user story is simple, concise, and focuses on value delivery.
· Product Backlog: The product backlog is a prioritized list of user stories or features that need to be developed. The backlog is continuously updated based on customer feedback, changing requirements, and newly discovered priorities.
· Backlog Grooming/Refinement: Backlog grooming or refinement is the process of regularly revisiting the backlog to prioritize, split large items, and clarify requirements. This helps ensure that the team is always working on the most valuable features.
· Iterative Development: Agile environments use sprints (fixed-length development cycles) where requirements evolve and are refined during each iteration. Continuous feedback from stakeholders ensures that requirements are clarified and improved throughout the project.
· Collaboration: Agile stresses collaboration between customers, product owners, and developers to ensure that requirements are understood and agreed upon. Requirements are constantly refined through direct interaction and frequent releases.
23. Detailed Explanation of the Crystal Methodology: The Crystal methodology is an Agile approach designed by Alistair Cockburn that emphasizes the importance of the people involved in software development rather than focusing heavily on processes or tools. Crystal is a family of methodologies, with different approaches tailored to various project sizes, complexities, and criticality levels. Some notable characteristics of Crystal include:
· Focus on People: The Crystal approach prioritizes team members and their interactions over detailed processes. Teams should adapt their working practices to suit the individuals' needs and the complexity of the project.
· Lightweight Processes: Crystal methodologies are not prescriptive; they avoid heavy documentation and processes. Instead, they focus on frequent communication, feedback loops, and delivering working software at regular intervals.
· Color-Coded Variants: Crystal offers several methodologies, differentiated by color, such as Crystal Clear, Crystal Yellow, and Crystal Orange, each suited to different project sizes. For example, Crystal Clear is ideal for small teams working on low-criticality projects, while Crystal Orange is used for larger projects with more complexity.
· Continuous Improvement: Like other Agile methodologies, Crystal stresses the importance of reflecting and improving the process regularly. Teams are encouraged to learn and adjust their workflows throughout the project.
24. Elaborating on the Software Maturity Model (SMM): The Software Maturity Model (SMM) is a framework used to evaluate the maturity of software development practices within an organization. It provides a structured approach to assess how well an organization is managing its software processes. The model categorizes development practices into different maturity levels, ranging from initial ad-hoc practices to more organized, optimized procedures. The primary goals of the SMM are:
· Improvement of Software Processes: SMM helps organizations identify areas for improvement, whether it's related to quality, speed, or predictability of software delivery.
· Structured Assessment: The model allows an organization to evaluate its existing practices, helping to set a clear roadmap for growth and development.
· Maturity Levels: It usually includes multiple levels such as Initial, Managed, Defined, Quantitatively Managed, and Optimizing, reflecting an increasing level of control, process improvement, and optimization in software development.
25. Agile Approach in Global Software Development: The Agile approach can be highly effective in global software development (GSD), where teams are distributed across different geographic locations and time zones. Agile’s flexibility, emphasis on communication, and iterative delivery processes can help address the challenges posed by GSD. Key benefits of Agile in GSD include:
· Enhanced Communication: Agile practices such as daily stand-ups, sprint planning, and retrospectives foster regular communication, which is crucial for distributed teams to stay aligned. Tools like video conferencing, chat applications, and project management software further support effective communication.
· Flexibility in Time Zones: The Agile process encourages flexibility by allowing teams to work asynchronously. This is especially beneficial for global teams, as it reduces the dependency on synchronous work and helps to leverage the time zone differences to keep the work progressing 24/7.
· Incremental Delivery: Agile’s emphasis on delivering small, incremental changes allows teams to focus on high-priority tasks and deliver working software at regular intervals. This reduces the risks associated with large, monolithic releases in a global environment.
· Customer and Stakeholder Collaboration: Agile methodologies emphasize customer collaboration over contract negotiation, making it easier to incorporate customer feedback from different regions. Stakeholders from across the globe can continuously provide feedback and participate in the development process.
· Cultural Sensitivity: Agile’s emphasis on self-organizing teams and trust fosters a collaborative and culturally inclusive environment. However, it requires awareness of cultural differences, communication styles, and work ethics to ensure smooth collaboration in a global setting.
In conclusion, Agile can be highly effective in managing global teams, provided that proper tools and communication channels are established to mitigate the challenges of distance, time zones, and cultural differences.
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