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Unit-wise important questions:
Unit-1
Conventional Software Management: The waterfall Model, Conventional Software Management Performance, Evolution of Software Economics: Software Economics. Pragmatic Software Cost Estimation. Improving Software Economics: Reducing Software Product Size, Improving Software Processes, Improving Team Effectiveness, Improving Automation, Achieving Required Quality, Peer Inspections.

2 mark questions:
1: What is the importance of the waterfall model?
A: The Waterfall Model is a sequential software development process where each phase (Requirement Analysis, Design, Implementation, Testing, Deployment, and Maintenance) must be completed before moving to the next.
2: Mention two disadvantages of the Waterfall Model.
A: (1) It is inflexible and difficult to accommodate changes. (2) Testing occurs late, making defect fixes expensive.
3: What is Conventional Software Management Performance?
A: It refers to the historical performance of software projects, which often suffer from delays, cost overruns, and quality issues due to poor planning and a lack of flexibility.
4: List any two factors affecting Conventional Software Management.
A: (1) Poor estimation and planning. (2) Inefficient team coordination.
5: What is Software Economics?
A: Software Economics deals with the cost, effort, and trade-offs involved in software development.
6: Name any two factors affecting software cost.
A: (1) Development effort. (2) Technology & tools used.
7: What is the purpose of cost estimation in software development?
A: To predict the resources, time, and budget required for successful software project completion.
8: Name any two cost estimation techniques.
A: (1) COCOMO (Constructive Cost Model). (2) Function Point Analysis (FPA).
3. Pragmatic Software Cost Estimation
9: What is the COCOMO model?
A: COCOMO (Constructive Cost Model) is a mathematical model used for estimating software development costs based on project size.
10: What is Function Point Analysis (FPA)?
A: FPA is a method to measure software size based on the number of functions and features in a system.
11: How can software product size be reduced?
A: By using high-level programming languages, reusable components, and automated code generation.
12: Mention two ways to improve software processes.
A: (1) Shift from Waterfall to Agile methodology. (2) Implement Continuous Integration/Continuous Deployment (CI/CD).
13: How does automation improve software economics?
A: Automation reduces manual effort, speeds up testing, and improves deployment efficiency.
14: Mention any two benefits of Agile methodology.
A: (1) Faster adaptability to changes. (2) Continuous feedback and improvements.
15: What is the purpose of peer inspections in software development?
A: Peer inspections help identify defects early, improve code quality, and encourage knowledge sharing.
16: Name two types of software testing techniques.
A: (1) Manual testing. (2) Automated testing.
17: What is Continuous Integration (CI)?
A: CI is a practice where code changes are frequently merged into a shared repository and automatically tested.
18: How do code reviews improve software quality?
A: Code reviews help detect errors early, enforce coding standards, and improve maintainability.
Long answer questions:
1Q. Explain the Waterfall Model with its advantages and disadvantages.
A: The Waterfall Model is a sequential software development lifecycle model where each phase must be completed before moving to the next. It follows a structured approach and is widely used for software development projects.
Phases of the Waterfall Model:
1. Requirement Analysis – Gather and document customer requirements.
2. System Design – Define system architecture and design specifications.
3. Implementation (Coding) – Develop and integrate software modules.
4. Testing – Identify and fix defects using different testing methods.
5. Deployment – Release the final product for user use.
6. Maintenance – Provide updates and bug fixes after deployment.
Main Characteristics of the Waterfall Model in Conventional Software Management
The Waterfall Model is one of the earliest methodologies used in software project management. It is a linear and sequential development approach, where each phase must be completed before the next one begins. The main characteristics of the Waterfall model are:
1.Linear Progression:
0. The Waterfall model follows a strict sequential flow. The project moves from one phase to the next without going back, making it highly structured and easy to follow.
Defined Phases:
0. The process is divided into distinct stages: Requirements, Design, Implementation (Coding), Testing, Deployment, and Maintenance. Each phase has specific deliverables and outcomes.
Documentation-Centric:
0. Extensive documentation is required at every stage. The output of one phase becomes the input for the next, and comprehensive documentation ensures that every aspect is well defined before moving forward.
Clear Requirements:
0. Requirements are gathered and finalized at the beginning of the project. There is little flexibility to change the scope or requirements later in the process.
Milestone-Based Development:
0. Each phase must be completed fully before moving to the next, with clear milestones and deliverables marking the completion of phases.
Minimal Client Interaction After Requirements:
0. Once the requirements phase is completed, the client’s involvement is minimal until the product is finished, as the design and development are based on the original requirement document.

Advantages of the Waterfall Model
1.Simple and Easy to Understand:
0. The linear structure of the Waterfall model is easy to follow and understand, making it suitable for well-defined projects and for teams with less experience in iterative models.
2.Clear Structure and Milestones:
0. Each phase has distinct goals, making project management straightforward. Progress can be tracked with clear deliverables at each stage, making it easier to measure success.
3.Strong Emphasis on Documentation:
0. The extensive documentation ensures that every detail is captured, which is beneficial for maintaining and scaling the product later. It also makes onboarding new team members easier, as they can refer to the documentation.
Predictability:
0. The clear phases and milestones provide predictable timelines, costs, and outcomes. This model works well when the project requirements are clear, stable, and unlikely to change.
Easy to Manage:
0. Due to the linear nature and the focus on completing one phase at a time, it is easier to manage, especially for teams and projects where planning and control are prioritized.

Limitations of the Waterfall Model
Inflexibility to Changes:
0. One of the biggest disadvantages is that the Waterfall model is highly inflexible when it comes to changes. If requirements evolve or errors are discovered later in the process, going back to previous phases is difficult and costly.
Late Testing:
0. Testing is done at a late stage after the entire product is built. This often leads to late detection of issues, which can be expensive and time-consuming to fix.
Long Wait for Feedback:
0. Clients or stakeholders do not see the product until the later stages of development. If their expectations are not met, it may be too late or costly to make significant changes, leading to dissatisfaction.
Risk of Misinterpreting Requirements:
0. Since all requirements are gathered at the start and remain fixed, there is a high risk of misunderstanding or missing critical details, which might only become apparent during implementation.
Not Suitable for Complex or Evolving Projects:
0. In complex projects where requirements are likely to change or evolve, the Waterfall model becomes inefficient. It doesn’t allow for iterative feedback or adaptability, making it unsuitable for modern software development needs, where agile and flexible processes are more effective.
Time-Consuming:
0. Due to its linear nature, the Waterfall model can be time-consuming, as each phase depends on the completion of the previous one, leading to long project timelines in some cases.
2Q. What are the challenges in Conventional Software Management, and how does Agile address them?
A: Challenges in Conventional Software Management:
1. Poor Estimation & Planning – Cost and effort predictions are often inaccurate.
2. Lack of Flexibility – Traditional models (e.g., Waterfall) do not handle changing requirements well.
3. Delayed Testing – Defects are found late in the lifecycle, increasing rework costs.
4. Inefficient Team Collaboration – Poor communication among teams leads to inefficiencies.
5. Long Development Cycles – Releases take a long time, making software outdated.
How Agile Addresses These Challenges:
1. Iterative Development – Software is developed in small increments, allowing for flexibility.
2. Continuous Feedback – Stakeholders provide feedback at every stage.
3. Test-Driven Development (TDD) – Testing is integrated early, reducing defects.
4. Better Team Collaboration – Daily stand-up meetings improve coordination.
5. Faster Releases – Regular updates ensure software stays relevant.
Thus, Agile methodology helps overcome traditional software management challenges by enhancing flexibility, collaboration, and quality assurance.
3Q. Explain Software Economics and the factors affecting software cost.
A: Software Economics refers to the study of cost, effort, and resources involved in software development. It aims to balance software quality, efficiency, and cost-effectiveness.
Factors Affecting Software Cost:
1. Development Effort – Time and resources required for coding.
2. Project Size & Complexity – Larger projects require more effort and planning.
3. Technology & Tools – The choice of frameworks, languages, and platforms impacts costs.
4. Human Resources – The skills and experience of developers affect productivity.
5. Testing & Maintenance – Ensuring software quality increases costs.
6. Reusability & Automation – Using pre-built components reduces effort and cost.
Importance of Software Economics:
· Helps in better budgeting and cost estimation.
· Reduces risk by predicting cost overruns.
· Ensures efficient resource allocation.
4Q. What are the methods of software cost estimation? Explain COCOMO in detail.
A: Methods of Software Cost Estimation:
1. COCOMO Model (Constructive Cost Model)
2. Function Point Analysis (FPA)
3. Expert Judgment
4. Use of Historical Data
COCOMO Model:
COCOMO (Constructive Cost Model) is a mathematical model used for software cost estimation.
It has three modes based on project size:
1. Organic Mode – Small, simple projects.
2. Semi-Detached Mode – Medium-scale projects.
3. Embedded Mode – Complex projects with strict requirements.
The basic COCOMO equation:
E=a(KLOC)bE = a(KLOC)^bE=a(KLOC)b
where:
· E = Estimated effort (person-months)
· KLOC = Thousands of Lines of Code
· a, b = Model-dependent constants
Advantages of COCOMO:
· Provides systematic cost estimation.
· Uses quantitative data to predict project effort.
· Helps in budgeting and resource allocation.
Thus, the COCOMO model is widely used for estimating software cost based on project size and complexity.
5Q. How can software economics be improved? Explain different approaches.
A: Software economics can be improved by reducing development cost and increasing efficiency.
Approaches to Improve Software Economics:
1. Reducing Software Product Size
· Use high-level programming languages.
· Reuse existing components to reduce effort.
2. Improving Software Processes
· Shift from Waterfall to Agile/DevOps.
· Implement Continuous Integration/Continuous Deployment (CI/CD).
3. Improving Team Effectiveness
· Encourage collaboration using Agile methodologies.
· Train developers on modern technologies.
4. Improving Automation
· Use automated testing tools (e.g., Selenium, JUnit).
· Implement DevOps pipelines for automated deployment.
5. Achieving Required Quality
· Use rigorous testing and quality assurance.
· Implement Test-Driven Development (TDD).
6. Peer Inspections
· Conduct code reviews to catch defects early.
· Encourage team collaboration and knowledge sharing.
6Q: Explain the main characteristics of the Waterfall model.
A: The Waterfall model is a traditional software development methodology that follows a linear and sequential approach. It is one of the earliest models used in software engineering and project management. Here are the main characteristics of the Waterfall model:
1. Sequential Phases
The Waterfall model consists of distinct and consecutive phases, where each phase must be completed before the next one begins. The typical phases include:
· Requirement gathering and analysis
· System design
· Implementation (coding)
· Integration and testing
· Deployment
· Maintenance
Each phase is a prerequisite for the next, and the progress flows in one direction, resembling a waterfall.
2. Rigid Structure
Once a phase is completed, there is little to no room for returning to the previous phases. This means that changes to requirements or designs after moving to later phases are often difficult and costly to implement.
3. Comprehensive Documentation
The Waterfall model emphasizes extensive documentation at each stage of the development cycle. For example, after the requirements phase, a requirements specification document is created, and after the design phase, a detailed design document is produced.
4. Clear Milestones
Each phase has clear objectives and deliverables, making it easier to set milestones for progress tracking. This provides a structured project timeline with specific deadlines for each phase.
5. Customer Involvement Primarily at the Beginning
In the Waterfall model, customer involvement is mostly concentrated in the requirement-gathering phase. After that, the development team works with little to no direct interaction with the customer until the product is completed and ready for testing or delivery.
6. Testing at the End
Testing typically occurs only after the entire system has been developed. This can lead to a situation where defects are found late in the development process, making them more expensive to fix.
7. Best for Well-Defined Projects
The Waterfall model is best suited for projects with well-defined and stable requirements, where changes are unlikely during development. It works well for projects with little uncertainty and where the product outcome is predictable.
7Q: What factors determine conventional software management performance?
A: In software project management, several factors influence the performance of conventional software management (often based on traditional methodologies like the Waterfall model). The key factors that determine the success or failure of conventional software management performance include:
1. Requirements Management
· Clarity of Requirements: Well-defined, clear, and stable requirements are critical to the success of traditional software projects. Ambiguous or changing requirements can lead to scope creep, delays, and project failure.
· Customer Involvement: Active participation of stakeholders in gathering and validating requirements helps ensure that the project is aligned with user needs and expectations.
2. Planning and Scheduling
· Accurate Estimation: Effective software project planning depends on accurate estimates of time, effort, and resources. Over- or under-estimation can lead to project delays, budget overruns, and inefficient resource use.
· Project Timeline: Establishing a realistic project timeline with achievable milestones is essential. Unrealistic deadlines can result in rushed development and poor-quality outcomes.
· Task Breakdown and Work Breakdown Structure (WBS): Proper decomposition of tasks into smaller, manageable units helps in precise scheduling, task allocation, and monitoring progress.
3. Team Management
· Skills and Competency: The experience and skillset of the project team play a vital role in determining project success. A lack of technical expertise can lead to delays or low-quality outcomes.
· Team Size and Composition: The size and structure of the development team must be appropriate for the project's complexity. Poor team structure can lead to communication issues and inefficiency.
· Leadership and Communication: Strong project leadership and clear communication channels within the team and with stakeholders are key for coordinating efforts, managing conflicts, and ensuring alignment.
4. Risk Management
· Risk Identification: Early identification of potential risks, such as technical challenges, resource shortages, or external dependencies, is crucial.
· Risk Mitigation: Developing mitigation strategies and contingency plans for identified risks helps in addressing unforeseen problems without derailing the project.
5. Project Monitoring and Control
· Progress Tracking: Continuous monitoring of project progress through well-defined metrics, such as performance indices (e.g., earned value management), ensures that deviations are identified early and corrective actions are taken.
· Change Management: Handling change requests effectively without disrupting the project timeline or budget is a key aspect of managing conventional software projects.
6. Resource Allocation and Management
· Resource Availability: Having the right resources (personnel, tools, and infrastructure) at the right time is essential for ensuring smooth project execution.
· Cost Management: Effective budgeting and cost control are crucial to ensure the project stays within the allocated budget. Uncontrolled costs can jeopardize the overall project performance.
7. Quality Management
· Quality Assurance (QA): Ensuring that the software meets defined quality standards through regular testing and quality reviews helps avoid rework and customer dissatisfaction.
· Defect Prevention and Management: Detecting and fixing defects early in the development process helps improve overall project efficiency and reduces the cost of post-release fixes.
8. Adherence to Methodology and Process Discipline
· Methodology Compliance: Following a well-defined software development process (such as Waterfall or V-Model) with clear steps for requirement gathering, design, development, testing, and deployment ensures systematic progress.
· Process Improvement: Regular assessment and improvement of development processes help streamline operations and enhance project outcomes.
9. Stakeholder Engagement
· Customer Feedback and Satisfaction: Engaging with stakeholders and customers throughout the project to gather feedback and ensure alignment with expectations is crucial. Poor engagement can lead to misalignment and dissatisfaction.
· Communication and Reporting: Timely and transparent communication with stakeholders about project status, risks, and changes enhances trust and ensures that expectations are managed appropriately.
10. Technology and Tooling
· Appropriate Technology Choices: Using the right technologies, tools, and platforms that are best suited for the project requirements can significantly improve development speed and quality.
· Tool Support: Leveraging tools for project management, code versioning, testing, and collaboration can enhance productivity and streamline the software development lifecycle.
11. Maintenance and Post-Release Support
· Post-Release Management: Ensuring adequate support for maintaining and updating the software post-release is crucial for the long-term success of the project. Neglecting maintenance can lead to customer dissatisfaction and higher long-term costs.
12. Adherence to Deadlines and Budget
· On-Time Delivery: Meeting project deadlines ensures that the software is delivered when expected and avoids potential cost overruns.
· Budget Management: Controlling costs to remain within budget is essential for project profitability and stakeholder satisfaction.
8Q: How has the evolution of software economics influenced modern software development?
A: The evolution of software economic the financial and economic aspects of software development has significantly influenced modern software development practices, methodologies, and technologies. Software economics deals with the costs, benefits, risks, and value creation in the process of developing software, and as the industry has matured, several trends and changes have shaped its direction.
Here’s how the evolution of software economics has impacted modern software development:
1. Shift from Costly, Sequential Development to Agile Approaches
· Traditional High-Cost Development: In the early stages of software development, traditional models like the Waterfall model were common, where the cost of errors increased exponentially as the project progressed. Late-stage bug fixes and requirement changes were expensive.
· Agile and Iterative Models: Modern software development, influenced by software economics, has adopted Agile and iterative development methodologies to reduce the costs associated with rework and misaligned requirements. These methodologies emphasize frequent delivery, continuous feedback, and adaptive planning, which lower the financial risks of late-stage changes and reduce the time to market.
· Faster Time-to-Market: Agile allows developers to release software incrementally, reducing the long-term cost of development while ensuring continuous customer value and feedback. Faster time-to-market helps companies quickly adapt to changing market demands and generate revenue earlier.
2. The Move to Open-Source and Cost Reduction
· Proprietary Software and Licensing Costs: In the past, software was often built using proprietary tools, platforms, and technologies, leading to high licensing costs. The need to purchase software development tools and components added significantly to development costs.
· Open-Source Software (OSS): The adoption of open-source software has dramatically reduced the upfront costs for developers and companies. OSS provides high-quality, free tools, frameworks, and libraries (e.g., Linux, Git, React, Kubernetes) that empower developers to build systems without the burden of proprietary licensing fees.
· Community-Driven Innovation: The open-source community has contributed to faster innovation, driving down the cost of building, maintaining, and scaling software while improving code quality and security.
3. Cloud Computing and Reduced Infrastructure Costs
· High Capital Expenditures (CapEx) in the Past: Previously, software projects required companies to invest heavily in physical infrastructure (servers, networking equipment, etc.) to host and run their applications, leading to high up-front costs.
· Cloud-Based Development (OpEx): The rise of cloud computing (e.g., AWS, Azure, Google Cloud) has shifted infrastructure costs from capital expenditures (CapEx) to operational expenditures (OpEx). Companies now pay for computing resources based on actual usage (pay-as-you-go model), reducing upfront investment and ongoing maintenance costs.
· Scalability and Flexibility: Cloud platforms also offer the ability to scale up or down based on demand, minimizing the cost of underutilized resources. This flexibility has been crucial for startups and enterprises, enabling them to quickly adapt to changing market conditions without massive infrastructure investments.
4. Automation and DevOps for Cost Efficiency
· Manual Processes and Higher Labor Costs: In traditional software development, manual testing, deployment, and integration were common, resulting in higher labor costs and increased time-to-market.
· DevOps and Automation: The adoption of DevOps practices (continuous integration, continuous delivery, infrastructure as code) has streamlined software development processes, reduced the cost of manual interventions, and improved deployment speed. Automated testing, code integration, and infrastructure management lower operational costs, improve efficiency, and ensure higher product quality.
· Reduced Downtime: Continuous monitoring and automated recovery systems enabled by DevOps have reduced downtime, ensuring that software services stay operational and reducing the cost of failures.
5. Globalization and Outsourcing
· Global Talent Pool: The software industry has increasingly leveraged offshore and remote development teams, which provide cost-effective labor from different geographic regions. This outsourcing of development, testing, and support roles helps organizations manage costs and scale resources according to demand.
· Remote Work and Freelancing: The rise of remote work and freelancing platforms has made it easier for organizations to hire skilled developers on a project basis, optimizing resource allocation and reducing overhead costs.
6. Lean Development and Reducing Waste
· Lean Software Development: The principles of lean manufacturing have been applied to software development to reduce waste, increase efficiency, and cut unnecessary costs. This involves minimizing non-value-adding activities, such as excess documentation, over-engineering, and delays in delivery.
· Focus on Value Creation: Modern software economics emphasizes delivering customer value in smaller, incremental releases, which reduces the risk of building unnecessary features (feature bloat) and increases the return on investment (ROI) by focusing on what users truly need.
7. Software as a Service (SaaS) and Subscription Models
· Traditional Licensing Models: In the past, software was typically sold through perpetual licenses, with significant upfront costs and infrequent updates.
· SaaS and Subscription Pricing: The rise of the Software-as-a-Service (SaaS) model has changed how software is developed, delivered, and monetized. Customers now pay for software through subscription-based pricing models, leading to a more predictable revenue stream for developers and lower upfront costs for users.
· Frequent Updates and Maintenance: SaaS companies can continuously update their software, reducing long-term maintenance costs and improving customer retention by keeping the product up-to-date and secure.
8. Improved Project Management and Risk Reduction
· Traditional High-Risk Projects: Conventional project management practices, like the Waterfall model, often involved large-scale planning and long project timelines, increasing the financial risks if the project failed.
· Agile and Incremental Delivery: Modern software development emphasizes risk management through Agile practices, where projects are broken down into small, manageable iterations. This minimizes financial risks by allowing teams to assess and address risks early in the process and pivot quickly when necessary.
9. Intellectual Property and Reusability
· Reuse of Components: The adoption of reusable components, microservices, and APIs has reduced the cost of developing software from scratch. By leveraging existing modules and libraries, companies can decrease development time and effort, allowing them to focus on unique value propositions.
· Licensing and Compliance: Modern software economics also involve managing licensing costs, compliance issues (e.g., with open-source licenses), and intellectual property rights efficiently to avoid legal risks and minimize costs.
10. Focus on User Experience (UX) and Competitive Advantage
· Value-Driven Development: Today’s software economics are increasingly focused on delivering value through a superior user experience (UX). Investing in good UX design improves customer satisfaction and retention, leading to higher long-term profitability and lower support costs.
· Market-Driven Innovation: Modern software development is often influenced by rapidly evolving user needs and market competition, requiring companies to innovate faster and more cost-effectively to maintain a competitive edge.
9Q: How does reducing software product size improve software economics?
A: Reducing the size of a software product improves software economics in several key ways by lowering development costs, improving efficiency, and enhancing the overall value delivered to users. Here's how reducing software product size contributes to better economics in software development:
1. Lower Development Costs
· Simpler Codebase: A smaller software product often means fewer lines of code, which results in a simpler codebase that is easier and faster to develop. This reduces the time developers spend writing, reviewing, and maintaining code, thereby lowering labour costs.
· Reduced Development Time: Smaller products or modules take less time to develop, allowing teams to deliver software faster. This reduces overall project timelines and labor costs, as fewer resources are required for a shorter duration.
· Fewer Features to Build: Focusing on delivering core functionality rather than excessive features reduces the scope of the project, preventing over-engineering. This means fewer features need to be designed, developed, and tested, which cuts down on resource utilization.
2. Easier Maintenance and Reduced Technical Debt
· Fewer Bugs and Defects: Smaller, more focused software products tend to have fewer defects because fewer components and interactions can go wrong. This results in lower costs for bug fixes and reduces the need for extensive post-release maintenance.
· Lower Maintenance Effort: With a smaller product, maintenance becomes easier, as developers can more easily understand and modify the codebase. This reduces the long-term costs associated with updates, enhancements, and resolving technical debt.
3. Improved Testing and Quality Assurance (QA)
· Simplified Testing: A smaller product requires fewer test cases and is easier to test thoroughly. This reduces the cost of quality assurance, as testing cycles become shorter and simpler, and there is less complexity to manage during the testing process.
· Reduced Risk of Defects: Smaller products often result in fewer dependencies and integration points, which reduces the risk of defects occurring during integration. This leads to lower costs associated with fixing complex integration issues or dealing with late-stage defects.
4. Faster Time-to-Market
· Incremental Delivery: Reducing the size of a software product allows for incremental delivery, where smaller, functional parts of the product can be released early and frequently. This faster time-to-market allows companies to generate revenue earlier, gain competitive advantage, and reduce the financial risks associated with long development cycles.
· Continuous Feedback and Iteration: A smaller product can be delivered quickly, enabling feedback from users or customers sooner. This allows development teams to iterate based on real-world usage and make necessary improvements without having to invest heavily in full-scale development upfront.
5. Reduced Complexity and Risk
· Lower Cognitive Load for Developers: A smaller codebase is easier for developers to understand, reducing cognitive load and allowing them to be more productive. This decreases the risk of errors and improves overall development efficiency.
· Simplified Project Management: Managing a smaller product or smaller increments of a product reduces project complexity, making it easier to plan, track progress, and make adjustments. This results in better resource allocation, fewer delays, and reduced project management overhead.
· Reduced Risk of Scope Creep: Smaller, well-defined software products are less prone to scope creep, where additional features and requirements are added mid-project, leading to delays and cost overruns. By focusing on the core essentials, teams can maintain better control over the project scope.
6. Improved Performance and Resource Utilization
· Optimized Resource Consumption: Smaller software products tend to consume fewer system resources (e.g., memory, CPU, storage), which reduces the operational costs for running and maintaining the software. This is especially important for cloud-based or Software-as-a-Service (SaaS) applications, where companies pay based on resource usage.
· Better User Experience: A leaner software product can improve performance, such as faster load times and responsiveness. This enhances the user experience, leading to higher customer satisfaction, retention, and ultimately better business outcomes.
7. Lower Deployment and Distribution Costs
· Smaller Package Size: A reduced software size means smaller installation packages, which can lower the cost of distributing the software, especially in environments where bandwidth or storage is limited. This is particularly beneficial for mobile applications, web applications, or products distributed over networks with limited bandwidth.
· Easier Deployment: Smaller software is typically easier and faster to deploy. Automated deployment processes are simpler, and there is less risk of deployment failures, leading to lower costs associated with rollout and updates.
8. Higher Flexibility and Adaptability
· Easier to Modify or Scale: Smaller, modular software products are more adaptable to changes. It is easier and less costly to modify or add new features to a smaller codebase, allowing for greater flexibility in responding to customer needs or market changes.
· Microservices and Modular Architecture: Modern development often emphasizes breaking down software into microservices or small, independent components that can be developed and deployed independently. This modular approach reduces the cost of scaling specific parts of the application, leading to more efficient use of resources.
9. Lower Documentation Costs
· Reduced Documentation Effort: A smaller product with fewer features and simpler functionality requires less documentation, both for internal use (e.g., technical documentation) and for external use (e.g., user manuals). This reduces the time and cost involved in creating, maintaining, and updating documentation throughout the product lifecycle.
10. Increased Return on Investment (ROI)
· Maximizing Value with Minimal Investment: By focusing on reducing product size and delivering only the core functionality that users need, companies can maximize the return on investment. The reduced development, testing, and maintenance costs, combined with a quicker time-to-market, result in higher profitability and lower risk.
· Focusing on Essential Features: Smaller software products are often built around delivering the most valuable features to users, leading to better customer satisfaction and engagement. This allows businesses to concentrate their efforts on delivering high-impact features that generate revenue, rather than building features that add little value.
11. Easier Learning Curve for Users and Developers
· Simplified User Experience: A smaller product is generally easier for users to learn and adopt, as it avoids unnecessary complexity. This reduces the cost of training, customer support, and onboarding.
· Faster Onboarding for New Developers: A reduced product size results in a smaller codebase that is easier for new developers to learn and understand. This accelerates onboarding and reduces the cost of ramping up new team members.
10Q: What is the role of improved software processes in software economics?
A: Improved software processes play a critical role in enhancing software economics by optimizing the way software is developed, delivered, and maintained. Efficient software processes reduce costs, mitigate risks, improve product quality, and increase productivity, all of which contribute to better financial outcomes for software development projects. Here's how improved software processes impact software economics:
1. Cost Reduction through Process Efficiency
· Minimizing Waste: Streamlined processes eliminate unnecessary steps, reduce rework, and minimize time spent on non-value-adding activities. This leads to lower development costs as fewer resources are wasted on redundant tasks.
· Automated Processes: The introduction of automation in areas like testing, deployment, and code integration reduces the amount of manual labor required. Automated testing, continuous integration, and continuous deployment (CI/CD) pipelines help developers detect issues early and reduce the time spent on repetitive tasks, significantly cutting down labor costs.
· Process Standardization: Standardizing development processes across teams reduces variability in how work is performed. This consistency leads to more predictable outcomes, lower error rates, and reduced project costs.
2. Faster Time-to-Market
· Agile and Iterative Processes: Modern software processes such as Agile, Scrum, and Kanban focus on delivering software in small, incremental releases. This enables companies to release products more quickly and frequently, leading to faster time-to-market, earlier revenue generation, and better market responsiveness.
· Continuous Feedback and Improvement: By delivering software in iterations, teams can gather feedback from users and stakeholders early in the process, allowing for faster adjustments and improvements. This reduces the risk of costly changes later in the project and ensures that the final product meets user expectations.
3. Improved Quality and Reduced Defects
· Early Detection of Issues: Improved software processes emphasize early detection and resolution of defects through practices such as continuous testing and code reviews. Identifying and fixing bugs early in the development lifecycle significantly reduces the cost of rework, as the cost of fixing defects increases the later they are found.
· Better Quality Assurance (QA): By integrating QA processes throughout the development cycle (rather than at the end), software teams can ensure that quality is built into the product from the start. This reduces the risk of expensive post-release issues and enhances customer satisfaction, resulting in lower long-term costs for maintenance and support.
· Risk Reduction: Improved processes like test-driven development (TDD) and behavior-driven development (BDD) help reduce the risk of introducing defects or technical debt, thereby reducing future costs associated with refactoring or system failures.
4. Enhanced Collaboration and Communication
· Cross-Functional Teams: Modern software processes foster collaboration between developers, testers, designers, and stakeholders, ensuring that everyone is aligned and that requirements are well understood. This reduces misunderstandings, scope creep, and miscommunication, leading to fewer costly errors.
· Transparency and Accountability: Improved processes emphasize clear communication and accountability, where project progress is continuously tracked and shared with all stakeholders. This reduces the risk of misalignment and costly surprises late in the project.
· Remote and Distributed Work: With improved software processes, teams are better equipped to work in distributed or remote environments, which can lower overhead costs (e.g., physical office space) and provide access to global talent at potentially lower costs.
5. Better Risk Management
· Incremental Development and Continuous Delivery: Breaking down large projects into smaller, manageable pieces through incremental development reduces the risk of large-scale project failures. This helps manage financial risks by allowing for more frequent assessment of progress and adjustment as necessary.
· Frequent Monitoring and Metrics: Improved processes introduce tracking mechanisms like velocity, burn-down charts, and KPIs to monitor project health in real time. This enables teams to identify potential issues early and take corrective actions before they become costly problems.
· Adaptive Planning: Agile and iterative methodologies allow teams to adapt to changing requirements and market conditions without incurring significant delays or costs. This flexibility reduces the financial impact of mid-project changes and allows for more accurate resource planning.
6. Resource Optimization
· Better Resource Allocation: Improved processes ensure more accurate forecasting and resource allocation, leading to better utilization of personnel, tools, and infrastructure. By optimizing resources, companies avoid overstaffing or underutilization, which can inflate project costs.
· Just-in-Time (JIT) Resources: Processes like Lean development help teams use resources efficiently by implementing a just-in-time approach to development tasks. This reduces waste by ensuring that resources (people, tools, etc.) are only allocated when they are truly needed, lowering the overall cost of development.
7. Reduced Technical Debt
· Continuous Refactoring: Improved software processes encourage continuous refactoring, ensuring that codebases remain clean and maintainable over time. Reducing technical debt lowers the long-term costs of maintaining and enhancing the software.
· Preventing Long-Term Maintenance Costs: By proactively managing technical debt through disciplined processes (such as consistent code reviews, documentation, and refactoring), teams can prevent the accumulation of issues that would be expensive to resolve in the future.
8. Higher Customer Satisfaction and Retention
· Frequent Value Delivery: Improved software processes allow teams to deliver value more frequently, providing customers with features that meet their needs and expectations. Satisfied customers are more likely to continue using the product and provide positive feedback, leading to better customer retention and lower acquisition costs.
· User-Centric Design: Processes like user-centered design (UCD) and design thinking ensure that the product is built with the user's needs in mind. This reduces the cost of redesigns or major changes required due to poor user experience after the product launch.
9. Scalability and Flexibility
· Scalable Processes: Improved processes allow teams to scale efficiently by introducing practices like microservices and modular development. This enables companies to scale the product incrementally without significantly increasing costs, allowing for better control over resource allocation and project management.
· Process Flexibility: Agile processes offer flexibility to adapt to evolving market demands, customer feedback, or technological advancements. This flexibility reduces the financial risk associated with rigid development cycles and ensures that the product remains relevant and competitive.
10. Knowledge Sharing and Reusability
· Reusing Code and Components: Improved software processes encourage the reuse of existing code, components, libraries, and frameworks, reducing the need to build everything from scratch. This results in shorter development cycles and lower costs.
· Knowledge Sharing Across Teams: Processes that emphasize collaboration, documentation, and code sharing improve the dissemination of knowledge across teams, reducing the risk of expertise being siloed. This ensures that teams can build on each other's work, minimizing duplicative efforts and lowering costs.
11. Process Improvement and Continuous Learning
· Kaizen (Continuous Improvement): Modern software processes, such as Lean and Agile, advocate for continuous improvement through regular retrospectives and feedback loops. This helps teams identify inefficiencies, improve processes, and optimize resource usage, leading to long-term cost savings.
· Learning from Mistakes: By incorporating feedback loops (e.g., from sprint reviews or post-mortems), teams can learn from past mistakes and refine their processes to avoid costly errors in future projects.
12. Compliance and Regulatory Adherence
· Reducing Compliance Costs: Improved processes incorporate mechanisms for ensuring regulatory compliance (e.g., with data privacy regulations like GDPR) throughout the development lifecycle. This reduces the risk of costly fines and legal expenses that might arise from non-compliance.
· Proactive Security and Privacy: Integrating security and privacy considerations early in the development process (such as through DevSecOps) reduces the long-term costs associated with security breaches, vulnerabilities, and the need for retrofitting security measures after release.
11Q: How does team effectiveness influence software project performance?
A: Team effectiveness has a profound impact on software project performance, directly influencing factors like productivity, quality, timeliness, and overall project success. An effective team works collaboratively, communicates clearly, and leverages its collective strengths to achieve project goals efficiently. Here's how team effectiveness influences software project performance:
1. Increased Productivity
· Collaboration and Synergy: Effective teams collaborate well, leveraging diverse skills and experiences to solve problems more efficiently. This synergy leads to higher productivity, as team members can divide tasks effectively, focus on their areas of expertise, and support each other in overcoming challenges.
· Motivation and Engagement: A highly effective team is typically more motivated and engaged. When team members feel valued and supported, they are more likely to be productive, delivering high-quality work on time. This motivation reduces burnout and turnover, ensuring continuity and sustained performance.
· Efficient Use of Time: Teams that communicate clearly and work cohesively are better at managing their time. By minimizing miscommunication, unnecessary meetings, or unclear roles, they can dedicate more time to completing actual project work, improving efficiency.
2. Improved Quality of Work
· Shared Responsibility for Quality: In effective teams, all members share a sense of responsibility for the quality of the product. This collective ownership leads to higher-quality software, as team members continuously review, test, and refine their work to meet high standards.
· Better Code Reviews and Testing: Team effectiveness fosters a culture of constructive feedback and peer review. Regular code reviews and rigorous testing processes help identify and resolve issues early, leading to fewer bugs and defects in the final product.
· Continuous Improvement: Effective teams are committed to continuous improvement. They regularly reflect on their processes, identify areas for enhancement, and implement changes that improve code quality, reduce technical debt, and boost overall project performance.
3. Faster Time-to-Market
· Clear Communication: Effective teams communicate clearly and frequently, reducing misunderstandings and ensuring that everyone is aligned on project goals and timelines. This clarity helps avoid delays caused by rework, misinterpretations, or misaligned expectations.
· Efficient Decision-Making: Teams with clear roles and decision-making processes can make faster, more informed decisions. This agility enables them to respond to challenges and changes quickly, ensuring that the project progresses smoothly and meets its deadlines.
· Agile Delivery: In effective teams, the use of agile methodologies like Scrum or Kanban becomes more impactful. Teams can deliver incremental releases quickly and respond to feedback, speeding up the overall delivery timeline while maintaining product quality.
4. Adaptability to Change
· Flexibility and Resilience: In fast-changing environments, effective teams are more adaptable and resilient. They can handle scope changes, new requirements, or unexpected challenges without significant disruption to the project. This adaptability ensures the team can still deliver on time, even when the project scope shifts.
· Learning and Innovation: Effective teams embrace learning and innovation. They are more open to experimenting with new tools, techniques, or approaches to solve problems, which can result in better solutions and more efficient ways of working, improving project performance over time.
5. Better Risk Management
· Proactive Issue Identification: Effective teams are better at identifying potential risks and issues early in the project lifecycle. They communicate openly about potential obstacles and work together to mitigate risks before they escalate, reducing the likelihood of costly project delays or failures.
· Problem-Solving Capabilities: Teams that work well together are more adept at solving problems creatively and collaboratively. When an issue arises, they can pool their knowledge and expertise to find solutions quickly, minimizing the impact on project performance.
6. Effective Resource Utilization
· Leveraging Individual Strengths: In effective teams, members understand each other’s strengths and weaknesses. This allows for better task allocation, where team members are assigned tasks that align with their skills, maximizing efficiency and resource utilization.
· Avoiding Bottlenecks: By distributing workloads evenly and ensuring team members can help each other out when needed, effective teams avoid bottlenecks and prevent any one person from becoming a single point of failure in the project.
7. Enhanced Communication and Coordination
· Clear Roles and Responsibilities: In effective teams, roles and responsibilities are clearly defined, which reduces confusion and overlap of tasks. This clarity ensures that everyone knows what they are responsible for and can focus on their specific duties without duplicating efforts.
· Open Feedback Channels: Effective teams foster open communication and feedback, enabling team members to express concerns, share ideas, or raise issues without fear of judgment. This openness leads to quicker resolution of issues and more innovative solutions, which improves overall project performance.
· Cross-Functional Collaboration: In many software projects, teams are cross-functional, meaning developers, testers, designers, and other roles need to work together. Effective teams excel at cross-functional collaboration, ensuring smooth handoffs between different phases of the project and reducing delays or misunderstandings.
8. Reduced Conflict and Stress
· Positive Team Dynamics: Effective teams have strong interpersonal relationships and clear communication, which helps to minimize conflicts and misunderstandings. Reduced conflict allows the team to focus on delivering the project, instead of being distracted by interpersonal issues.
· Better Stress Management: Teams that work well together can manage stress and pressure more effectively, as they support each other in times of high demand. A healthy team environment reduces the likelihood of burnout, which can slow down a project or result in poor-quality work.
9. Higher Customer Satisfaction
· Meeting Customer Expectations: Effective teams are better at delivering projects that meet customer expectations in terms of quality, functionality, and timeliness. This leads to higher customer satisfaction and increased likelihood of future business opportunities.
· Responsive to Feedback: Teams that communicate well and work efficiently can incorporate customer feedback more quickly. This responsiveness ensures that the final product aligns with user needs, leading to a better customer experience and stronger project outcomes.
10. Innovation and Creativity
· Encouraging New Ideas: Effective teams foster a culture of creativity and innovation, where team members feel empowered to propose new ideas or suggest improvements. This creative problem-solving can lead to innovative solutions that improve project performance and product quality.
· Experimentation and Learning: Teams that work well together are more open to experimentation, trying out new tools, methodologies, or technologies. This experimentation can result in more efficient workflows, better products, and ultimately improved project performance.
11. Effective Leadership and Coordination
· Strong Leadership: Effective teams often have strong leadership that provides clear direction, motivates team members, and ensures that the project stays on track. A good leader fosters a supportive and collaborative team environment, helping to remove obstacles and ensure everyone is aligned with the project’s goals.
· Clear Communication of Vision: Effective leaders help articulate a clear vision for the project, ensuring that team members understand the project’s purpose and objectives. This clarity aligns the team’s efforts with the project goals, improving overall performance.
12Q: Why is automation critical for improving software economics?
A: Automation is critical for improving software economics because it directly enhances productivity, reduces costs, improves quality, and accelerates time-to-market. In software development, automation helps streamline processes, minimize manual labor, and reduce errors, leading to more efficient project management and delivery. Here’s how automation impacts software economics:
1. Cost Reduction
· Less Manual Work: Automation reduces the need for repetitive manual tasks such as testing, deployment, and integration, allowing teams to focus on high-value activities like feature development and innovation. This reduction in manual labor lowers overall project costs, especially in larger or long-term projects.
· Lower Personnel Costs: Since automation handles many time-consuming tasks, fewer human resources are required for routine tasks, allowing teams to work more efficiently. This leads to reduced staffing costs and frees up employees to focus on strategic or complex tasks that add greater value.
· Scalability Without Proportionate Cost Increase: As software projects scale, automation allows teams to manage larger workloads without significantly increasing costs. Automated processes such as continuous integration and testing can handle increased codebases without requiring more personnel, preventing the need for cost-prohibitive expansions.
2. Increased Productivity
· Faster Task Execution: Automated systems can execute tasks much faster than humans, whether it’s running tests, building software, or deploying code. This results in faster project cycles, enabling teams to deliver products more quickly, which improves overall productivity.
· Continuous Integration/Continuous Delivery (CI/CD): Automation in CI/CD pipelines allows teams to integrate code changes more frequently and deploy updates rapidly. This continuous delivery reduces downtime, shortens feedback loops, and ensures that the team’s productivity remains high throughout the project lifecycle.
· Elimination of Bottlenecks: Automation helps prevent bottlenecks by ensuring that tasks such as builds, deployments, and tests are executed without delays. This smooth flow of operations keeps projects moving efficiently without being held up by manual processes.
3. Improved Quality and Reduced Defects
· Automated Testing: Automation is essential for testing at scale. Automated unit, integration, and functional tests allow teams to validate the code more thoroughly and frequently. This leads to higher software quality by catching defects early, reducing the likelihood of expensive bugs in production.
· Continuous Monitoring: Automated monitoring and logging systems can continuously track the performance of applications and flag issues as soon as they occur. This proactive monitoring allows teams to fix problems quickly, ensuring higher quality and preventing costly downtime.
· Minimized Human Error: Automation reduces the risks of human error in tasks such as configuration, deployment, and testing. By standardizing these processes, the chance of introducing bugs or security vulnerabilities due to manual mistakes is significantly decreased, improving overall software quality.
4. Faster Time-to-Market
· Rapid Iterations: Automation allows teams to iterate faster by reducing the time spent on repetitive tasks. Automated testing, building, and deployment mean that new features and bug fixes can be delivered more quickly, enabling businesses to respond faster to market demands.
· Continuous Deployment: Automated deployment pipelines allow for continuous updates to production environments, allowing businesses to release features to users as soon as they are ready. This leads to faster delivery of value to customers, creating a competitive advantage and improving overall software economics.
· Accelerated Development Cycles: Automation compresses development cycles by allowing parallel workstreams to progress without being stalled by manual processes. This acceleration improves time-to-market and helps businesses capitalize on opportunities faster.
5. Efficient Resource Utilization
· Optimizing Developer Time: By automating repetitive tasks, developers spend less time on manual processes (such as testing or debugging) and more time on creative tasks that directly contribute to the software’s value. This optimized use of human resources leads to higher output with the same workforce, improving resource efficiency.
· Resource Scaling: Automation enables organizations to scale processes (e.g., testing and deployment) without needing to proportionately scale their workforce. For example, automated testing tools can handle an increasing number of test cases without requiring additional manual testers.
· Parallel Processing: Automation tools can run multiple processes in parallel (e.g., running tests on multiple environments or devices simultaneously), optimizing the use of computing resources and improving the speed and efficiency of tasks that would otherwise be sequential.
6. Better Risk Management
· Consistent, Repeatable Processes: Automated processes are predictable and consistent. Whether it’s building software or running tests, automation ensures that processes are executed the same way every time, reducing the risk of human error and increasing confidence in the project’s stability.
· Early Detection of Issues: Automated testing and monitoring help detect issues early in the development cycle, minimizing the risk of late-stage defects or failures. This early detection helps reduce the cost and impact of resolving issues, as problems are cheaper to fix when identified early.
· Automated Compliance and Security: Automation can enforce compliance and security checks, ensuring that regulatory requirements and security best practices are adhered to continuously. This reduces the risk of security breaches or non-compliance penalties, which can be expensive to rectify.
7. Continuous Feedback and Improvement
· Faster Feedback Loops: Automation accelerates feedback loops, providing developers with instant feedback on code quality, test results, or performance metrics. This allows teams to make adjustments and improvements quickly, leading to better software quality and faster development cycles.
· Improvement in Processes: Automated processes enable continuous improvement. Teams can measure performance metrics from automated systems, such as the time taken for builds, test coverage, or bug detection rates, and use these insights to improve their development practices over time.
8. Scalability and Flexibility
· Scalable Testing and Deployment: Automation enables teams to scale their testing and deployment processes efficiently. As the software grows in complexity, automated systems can handle larger workloads, running hundreds or thousands of tests in parallel, deploying software across multiple environments, or managing complex build processes with minimal manual intervention.
· Support for DevOps and Agile Practices: Automation is a foundational element of DevOps and Agile practices, which emphasize speed, flexibility, and iterative development. Automating key processes such as infrastructure provisioning (e.g., using Infrastructure-as-Code), code integration, and deployment ensures that development teams can work at the necessary pace to meet the demands of modern software projects.
9. Reduced Technical Debt
· Automated Refactoring and Code Quality Checks: Automation can continuously monitor code quality through static analysis tools and enforce best practices. This helps teams maintain a cleaner codebase and reduces the accumulation of technical debt, which can be costly to address later.
· Consistent Refactoring: Automated tools can help identify areas of the codebase that need refactoring and ensure that improvements are made regularly. By reducing technical debt over time, automation lowers the cost of future development and maintenance.
10. Enhanced Customer Satisfaction
· Faster Response to Customer Needs: Automation allows teams to respond more quickly to customer feedback and release features or fixes at a much faster pace. This responsiveness leads to higher customer satisfaction, increased user engagement, and better business outcomes.
· Reliability and Stability: Automated testing, monitoring, and deployment processes ensure that software is released with fewer bugs and performance issues, leading to more stable and reliable products. Satisfied customers are less likely to churn, reducing long-term support and acquisition costs.

13Q: How can achieving the required quality improve software economics? Describe the main characteristics of the Waterfall Model in conventional software management.
Advantages & Limitations of the Waterfall Model?
A: How Achieving the Required Quality Improves Software Economics
Achieving the required quality in software development directly impacts software economics by lowering long-term costs, improving customer satisfaction, and reducing risks. Here's how it benefits overall software economics:
1. Reduced Costs of Rework and Maintenance:
1. High-quality software reduces the need for costly fixes, rework, and patches after deployment. The later a defect is found, the more expensive it is to fix. Achieving quality early in the development cycle lowers long-term maintenance costs by preventing issues from accumulating.
2. Decreased Time-to-Market:
2. When quality is built into the software development process, teams spend less time resolving defects and more time on developing new features. This leads to faster project cycles and quicker product releases, giving businesses a competitive advantage and the ability to capitalize on market opportunities.
3. Improved Customer Satisfaction:
3. Quality software that meets or exceeds user expectations leads to higher customer satisfaction, which translates to repeat business, customer loyalty, and positive word-of-mouth. Satisfied customers reduce the need for costly post-release support and increase revenue through continued use.
4. Lower Technical Debt:
4. High-quality software adheres to best practices such as code readability, modular design, and comprehensive testing, which helps minimize technical debt. This improves the maintainability of the software and reduces the costs associated with future development and enhancements.
5. Fewer Security Vulnerabilities:
5. Quality assurance processes often include security testing. High-quality software is less likely to contain vulnerabilities, reducing the risk of security breaches that can result in costly legal, compliance, and remediation expenses.
6. Efficient Resource Utilization:
6. Quality assurance ensures that resources such as time, personnel, and infrastructure are used efficiently. Fewer errors and less rework free up teams to focus on innovation and product improvement, leading to better resource allocation.
Achieving the required quality in software reduces the overall cost of development, enhances product value, and improves long-term financial returns.
[bookmark: _Hlk191958043]14Q: Define conventional software management performance and mention one key metric used to evaluate it.
A: Conventional software management performance refers to how well a software development project is planned, executed, and controlled using traditional or non-agile methodologies like the Waterfall model. It emphasizes predictability, control, and adherence to pre-defined processes. Success is typically measured by the ability to deliver a project on time, within budget, and according to the specified requirements and quality standards.
One key metric used to evaluate conventional software management performance is:
Schedule Variance (SV):
· Definition: Schedule Variance is a metric that compares the actual progress of the project to the planned progress. It indicates whether a project is ahead or behind schedule.
· Formula: SV=EV−PVSV = EV - PV Where: 
EV (Earned Value) is the value of work actually completed.
PV (Planned Value) is the value of work planned to be completed by a certain point in time.
Positive SV indicates the project is ahead of schedule.
Negative SV indicates the project is behind schedule.
SV is crucial in traditional software management as it directly reflects how well the project adheres to the initial project timeline, which is a critical aspect of conventional project success.
[bookmark: _Hlk191958057]15Q: Explain briefly how the evolution of software economics has influenced modern software development practices.
A: The evolution of software economics has significantly influenced modern software development practices by driving the shift toward more efficient, flexible, and cost-effective methods. Key influences include:
1. Focus on Reducing Development Costs:
· Traditional software development incurred high costs due to labour-intensive processes, lengthy timelines, and expensive hardware. The push to reduce costs led to the adoption of automated tools, cloud computing, and open-source software, which lower infrastructure and development expenses.
2. Improved Time-to-Market:
· As the demand for faster software delivery increased, businesses adopted Agile and DevOps methodologies. These iterative and incremental approaches reduce time-to-market by enabling faster development cycles, continuous integration, and rapid feedback loops, contrasting with the slow, linear nature of traditional models like Waterfall.
3. Increased Importance of Software Quality:
· High-quality software minimizes long-term maintenance costs. Modern practices emphasize automated testing, continuous delivery (CI/CD), and code reviews to catch defects early, ensuring high-quality releases with lower long-term costs.
4. Scalability and Flexibility:
· The need for scalable solutions in growing markets led to the rise of cloud-based architectures and microservices, which allow businesses to scale efficiently while controlling costs. These approaches are more adaptable than monolithic systems, which were costly to modify.
5. Globalization and Distributed Teams:
· Software economics enabled the use of distributed development teams, allowing businesses to leverage talent from different regions, reducing labor costs, and enhancing productivity through collaboration tools and practices like remote work and outsourcing.
6. Adoption of Automation:
· Automation of tasks such as deployment, testing, and infrastructure management (e.g., Infrastructure-as-Code) has reduced manual effort, improved consistency, and cut costs, leading to higher productivity in modern software practices.
In summary, the evolution of software economics has promoted efficiency, cost-effectiveness, and scalability, leading to the adoption of Agile, DevOps, cloud computing, and automation in modern software development practices.
[bookmark: _Hlk191958089]16Q: What is pragmatic software cost estimation and why is it important in managing software projects?
A: Pragmatic Software Cost Estimation: Pragmatic software cost estimation refers to the practical and realistic approach to predicting the resources, effort, and budget required to complete a software project. It involves using various techniques, tools, and models to provide accurate and actionable estimates of costs based on the project’s scope, complexity, team capabilities, and timeline. Pragmatic estimation takes into account real-world constraints such as team availability, changing requirements, and evolving project goals, balancing both theoretical models and practical experience.
Importance of Pragmatic Cost Estimation in Managing Software Projects
Pragmatic cost estimation is vital for effective management of software projects for the following reasons:
1. Budget Management:
1. Accurate cost estimation helps ensure that the project stays within budget. Overestimating costs can lead to inefficient use of resources, while underestimating them can result in budget overruns and incomplete projects. Pragmatic estimates help secure adequate funding and resource allocation from the outset.
2.Realistic Planning and Scheduling:
1. Accurate cost estimates allow project managers to set realistic timelines and milestones. By aligning expectations with available resources and expected effort, teams can avoid over-committing, reduce the risk of delays, and improve project predictability.
3.Resource Allocation:
1. Knowing the estimated cost and effort helps in allocating the right amount of human and technical resources to different phases of the project. This ensures that critical tasks are adequately resourced, preventing bottlenecks or resource shortages later in the project lifecycle.
4.Risk Mitigation:
1. Pragmatic cost estimation allows project managers to identify potential risks early on, such as the possibility of cost overruns, scope creep, or time delays. This enables better risk management through contingency planning and adjustments before issues become critical.
5.Stakeholder Confidence:
1. Providing realistic cost estimates builds trust with stakeholders, such as clients, sponsors, or executives. It demonstrates that the project is being managed effectively and sets clear expectations about costs and timelines, reducing the risk of miscommunication and project dissatisfaction.
6. Enabling Continuous Monitoring:
1. With a clear cost estimate, project managers can continuously monitor progress against the estimated budget and timeline. Any deviations can be spotted early, allowing corrective actions to be taken to keep the project on track.
[bookmark: _Hlk191958110]17Q: Explain the role of automation in reducing software development costs and increasing process reliability.
A: Role of Automation in Reducing Software Development Costs and Increasing Process Reliability
Automation has become a key enabler in modern software development, offering numerous benefits in terms of cost reduction and process reliability. By automating repetitive, error-prone tasks, teams can focus on high-value activities, while ensuring consistent and reliable processes.
1. Cost Reduction
Automation helps reduce software development costs in several ways:
a) Decreased Labor Costs:
· Automating repetitive tasks, such as code builds, testing, and deployment, reduces the amount of manual effort needed. This frees up developers and testers to focus on more critical tasks like feature development and bug fixing, leading to higher productivity and lower personnel costs.
b) Faster Development Cycles:
· Automation speeds up the development process by eliminating delays associated with manual tasks. Continuous integration and continuous deployment (CI/CD) pipelines allow developers to push code changes more frequently and quickly, reducing overall development time and improving time-to-market, which is crucial in competitive markets.
c) Reduction in Rework and Defects:
· Automated testing (e.g., unit tests, integration tests, and regression tests) identifies defects early in the development process, preventing costly rework down the line. The earlier a bug is found, the cheaper it is to fix. This reduces the time and resources spent fixing issues late in the development cycle.
d) Efficient Resource Utilization:
· Automation optimizes resource usage by running processes like testing or deployment in parallel. Automated processes can be scheduled to run during off-hours or in scalable cloud environments, reducing idle time and enabling teams to make better use of computing resources.
e) Reduced Operational Costs:
· By automating infrastructure management (e.g., with tools like Infrastructure-as-Code), teams can dynamically scale resources based on demand without manual intervention. This reduces the costs of over-provisioning infrastructure and ensures efficient usage of resources.

2. Increased Process Reliability
Automation plays a critical role in improving the reliability of software development processes through:
a) Consistency and Repeatability:
· Automated processes ensure that tasks are performed the same way every time. Whether it's compiling code, running tests, or deploying to production, automation guarantees consistency, reducing the likelihood of human error. This repeatability enhances reliability, as developers can trust that the same steps are followed in each build and release cycle.
b) Early Defect Detection:
· Automated testing frameworks (such as unit, integration, and regression testing) continuously check for issues throughout the development cycle. This allows for early detection of defects, preventing them from making it into production. Continuous testing reduces the risk of defects going unnoticed until later stages, improving software quality and reliability.
c) Continuous Integration and Continuous Delivery (CI/CD):
· CI/CD pipelines automate the process of integrating code, running tests, and deploying applications to production. These automated pipelines allow for frequent, reliable releases without manual intervention, reducing the risk of errors during handoffs and deployments. Automated deployments reduce the chance of failures and outages in production, ensuring smoother releases.
d) Scalability and Adaptability:
· Automation tools can easily scale to handle large codebases or complex applications. This ensures that processes remain reliable even as the project grows. For example, automated build systems can compile and test massive codebases without degrading performance or reliability.
e) Improved Feedback Loops:
· Automation shortens the feedback cycle, allowing developers to quickly see the results of their code changes through automated builds and tests. Faster feedback increases confidence in the quality of the codebase and allows for prompt corrections, improving overall project reliability.
f) Enhanced Monitoring and Alerting:
· Automated monitoring tools can continuously check the health of applications in production. Automated alerting systems notify teams immediately if something goes wrong, allowing for rapid response and reducing the risk of prolonged downtime or service degradation.
[bookmark: _Hlk191958133]18Q: Describe how achieving required quality through practices like peer inspections can lead to lower overall software costs.
A: Achieving the required quality in software development through practices such as peer inspections can lead to lower overall software costs by identifying and resolving defects early, improving code quality, and reducing rework. Peer inspections, also known as code reviews, involve having developers review each other's code to catch errors, ensure adherence to standards, and improve overall design. Here’s how these practices contribute to cost reduction:
1. Early Defect Detection and Resolution
· Identifying defects early during the development process is one of the primary benefits of peer inspections. Finding and fixing issues at the code review stage is far less costly than discovering them later in testing or production. Defects caught early require less time, effort, and resources to fix compared to post-deployment issues, which often result in more complex fixes and higher costs.
· Studies have shown that the cost of fixing a defect increases exponentially the later it is found in the software lifecycle. Peer inspections help catch bugs as soon as they are introduced, keeping costs low.
2. Reduced Rework and Maintenance Costs
· Peer inspections improve code quality by catching not only bugs but also suboptimal code, poor design choices, and violations of coding standards. By improving the quality of the codebase early on, there is less need for rework and fewer future maintenance issues.
· High-quality code is easier to maintain and extend, resulting in lower long-term maintenance costs. Teams spend less time debugging, troubleshooting, and making fixes in the future, which helps reduce technical debt.
3. Improved Knowledge Sharing and Collaboration
· Peer inspections promote knowledge sharing among team members, helping less experienced developers learn from their peers. This knowledge exchange leads to a more cohesive, skilled team capable of producing higher-quality code. The collective knowledge of the team helps prevent common mistakes and ensures that best practices are followed.
· With improved collaboration and shared understanding of the code, team members are more likely to write maintainable and reliable code, leading to fewer costly surprises down the road.
4. Enhanced Software Design and Code Structure
· Code reviews often focus on improving the overall design and structure of the software. Developers can identify and suggest improvements in areas like code modularity, scalability, and maintainability, all of which contribute to long-term cost savings.
· A well-structured codebase is easier to work with, leading to quicker feature additions, fewer bugs, and reduced complexity in future updates or iterations.
5. Prevention of Large-Scale Issues
· Peer inspections can help catch small problems before they escalate into large-scale issues that would be costly to fix later. For example, a minor security vulnerability identified in a code review can prevent a major security breach that would otherwise require extensive resources to resolve, not to mention the potential legal and reputational costs.
· By addressing small design flaws early, teams can avoid having to refactor large parts of the system later, which can be extremely expensive in terms of both time and effort.
6. Fewer Defects in Production
· By reducing the number of defects introduced into production, peer inspections lead to fewer post-release issues. Post-release defects often require immediate attention and come with high costs associated with downtime, customer dissatisfaction, emergency fixes, and patches.
· Software that passes through peer inspection tends to have fewer issues in production, resulting in lower support and operational costs over the product's lifetime.
7. Increased Efficiency in Testing
· Code reviews result in cleaner, more reliable code, which in turn simplifies and streamlines the testing process. With fewer defects and better code quality, testers can focus on verifying new features and edge cases rather than spending time on basic bug fixes. This increases testing efficiency and reduces the overall cost of the testing phase.
8. Enhanced Compliance with Standards
· [bookmark: _Hlk190490560]Peer inspections ensure that developers adhere to coding standards, industry regulations, and best practices. This reduces the likelihood of costly compliance violations, legal risks, or technical issues related to not following proper guidelines.
UNIT-II- Conventional and Modern Software Management: Principles of Conventional Software Engineering, Principles of Modern Software Management, Transitioning to an interactive Process. Life Cycle Phases: Engineering and Production Stages Inception, Elaboration, Construction, Transition phases. 
2 marks questions:
1. What is Conventional Software Management?
A: Conventional Software Management follows traditional development models, such as the Waterfall Model, which executes phases such as requirement gathering, design, implementation, testing, and deployment sequentially without much flexibility for changes.
2. What are the key principles of Conventional Software Engineering?
A: Sequential Development: Follows a linear approach.
· Extensive Documentation: Heavy reliance on detailed documentation.
· Late Testing: Testing occurs after development is completed.
· Rigid Planning: Changes are difficult to accommodate.
3. What is Modern Software Management?
A: Modern Software Management focuses on iterative, agile, and flexible software development methods. These methods involve smaller cycles of development, continuous feedback, testing, and customer involvement.
4.Mention two key principles of Modern Software Management.
A: Iterative Development: Software is built and improved in cycles.
1. Continuous Customer Involvement: Regular feedback ensures better requirement fulfillment.
5. What is meant by transitioning to an interactive process?
A: Transitioning to an interactive process means shifting from rigid, linear development models (like Waterfall) to iterative and flexible models (like Agile), allowing continuous improvements and adaptability.
6. What are the main phases of a software life cycle?
A: The software life cycle consists of Engineering and Production Stages, which include:
1. Inception (Requirement gathering & feasibility)
2. Elaboration (Defining architecture & risk management)
3. Construction (Development & testing)
4. Transition (Deployment & maintenance)
7. What is the purpose of the Inception Phase in software development?
A: The Inception Phase is the initial phase where the project vision, feasibility, and scope are defined, ensuring that the project is worth pursuing.
8. What happens during the Elaboration Phase?
A: In the Elaboration Phase, system architecture is designed, risk analysis is performed, and prototypes are developed to validate critical requirements.

9. What is the role of the Construction Phase in software development?
A: The Construction Phase involves coding, integration, and testing to build a functional software product. It focuses on implementing features and ensuring quality.
10. What is the Transition Phase in the software life cycle?
A: The Transition Phase involves software deployment, user training, bug fixing, and maintenance to ensure the system is fully functional and meets user requirements.

Long answer questions:
1. Compare Conventional Software Management and Modern Software Management. Explain the principles of Modern Software Management.
A: Software management has evolved from traditional, rigid processes to modern, flexible methodologies.
Comparison: Conventional vs. Modern Software Management
	Feature
	Conventional Software Management
	Modern Software Management

	Process Model
	Waterfall (linear, sequential)
	Agile, Iterative, Incremental

	Flexibility
	Rigid, difficult to change
	Flexible, accommodates changes

	Testing Approach
	Late-stage testing
	Continuous testing & feedback

	Customer Involvement
	Limited, at the start & end
	Continuous involvement

	Team Collaboration
	Hierarchical, rigid roles
	Cross-functional teams

	Risk Management
	Addressed late
	Managed early in iterations

	Delivery Time
	Long development cycles
	Faster releases through iterations

	Automation & Tools
	Minimal automation
	CI/CD, DevOps, automated testing


Principles of Modern Software Management
1. Iterative Process:
· Software is developed in multiple cycles, allowing flexibility.
· Each iteration refines and improves the product.
2. Risk Management:
· Risks are identified and mitigated early in development.
3. Continuous Customer Involvement:
· Customers provide feedback at every stage to ensure requirements are met.
4. Component-Based Development:
· Reusable components reduce development time and cost.
5. Automated Testing & Deployment:
· Ensures higher quality and faster delivery.
6. Emphasis on Team Collaboration:
· Encourages communication between developers, testers, and stakeholders.
7. Metrics-Driven Management:
· Data-driven decision-making improves efficiency and project tracking.
2. Explain the Life Cycle Phases in Modern Software Management with a focus on Engineering and Production Stages.
A: Modern software development follows a structured life cycle divided into Engineering and Production Stages.
Life Cycle Phases:
1. Engineering Stage:
· Focuses on requirement analysis, system design, and risk management.
· Ensures feasibility before full-scale development.
Phases in Engineering Stage:
· Inception Phase:
· Define the project scope, business case, and feasibility.
· Identify key requirements and constraints.
· Output: Vision Document, Initial Risk Assessment.
· Elaboration Phase:
· Create an architectural foundation and refine system requirements.
· Perform risk analysis and develop prototypes.
· Output: Software Architecture Document, Risk Mitigation Plan.
2. Production Stage:
· Focuses on building, testing, and delivering the final software.
Phases in the Production Stage:
· Construction Phase:
· Develop and integrate system components.
· Conduct rigorous testing.
· Output: Working software, Test Reports.
· Transition Phase:
· Deploy the software to end-users.
· Provide maintenance, support, and future updates.
· Output: Final Release, User Training Documents.
Key Benefits of this Approach:
· Reduces Risks: Early identification of technical and business risks.
· Ensures High Quality: Iterative development and continuous testing.
· Faster Time-to-Market: Delivers functional software in smaller iterations.
3. Explain the key principles of Conventional Software Engineering. How does it differ from Modern Software Management?
A: Principles of Conventional Software Engineering:
1. Sequential Development: Follows a linear model like Waterfall.
2. Extensive Documentation: Heavy reliance on written specifications.
3. Late Testing: Testing occurs only after development is completed.
4. Rigid Planning: Changes in requirements are difficult to accommodate.
5. Limited Customer Involvement: Customers provide input mainly at the beginning and end of the project.
Differences Between Conventional and Modern Software Management:
	Feature
	Conventional Software Management
	Modern Software Management

	Process Model
	Waterfall (sequential)
	Iterative, Agile

	Flexibility
	Rigid, difficult to change
	Flexible, accommodates changes

	Testing Approach
	Late-stage testing
	Continuous testing & feedback

	Customer Involvement
	Limited
	Continuous involvement

	Risk Management
	Addressed late
	Managed early in iterations

	Delivery Time
	Long development cycles
	Faster releases



4. What are the principles of Modern Software Management? How do they improve software development?
A: Principles of Modern Software Management:
1. Iterative Development: Software is built in small cycles, allowing for feedback and improvements.
2. Risk Management: Risks are identified and mitigated early.
3. Continuous Customer Involvement: Regular feedback ensures requirements are met.
4. Component-Based Development: Reusable components reduce development time.
5. Automated Testing & Deployment: Improves efficiency and quality.
6. Collaboration & Communication: Cross-functional teams enhance productivity.
7. Metrics-Driven Management: Data-driven decision-making improves efficiency.
Improvement in Software Development:
· Reduces risk by identifying problems early.
· Improves product quality through continuous testing.
· Enhances flexibility in adapting to changing requirements.

5. Explain the transition from Conventional Software Management to an Interactive Process. Why is this transition important?
 A: Why Transition is Necessary?
· Traditional models like Waterfall were rigid and inflexible.
· Software requirements often change, requiring adaptability.
· Customers need working software faster, not after long cycles.
· Testing and bug fixing should happen throughout development, not at the end.
How does Transition happen?
· Shift from sequential to iterative models (Agile, Scrum).
· Focus on continuous integration & deployment (CI/CD).
· Regular customer feedback loops ensure software meets evolving needs.
· Use of automated tools for testing and deployment.
Impact:
· Faster time-to-market.
· Higher quality software.
· Better team collaboration and customer satisfaction.
6 : What is Software Economics?
A: The software life cycle consists of two main stages: Engineering and Production.
Engineering Stage (Planning & Design):
1. Inception Phase:
· Define project scope, feasibility, and initial requirements.
· Deliverables: Vision Document, Risk Assessment.
2. Elaboration Phase:
· Design system architecture, refine requirements, create prototypes.
· Deliverables: Software Architecture Document, Risk Mitigation Plan.
Production Stage (Development & Deployment):
3. Construction Phase:
· Develop and integrate system components, perform testing.
· Deliverables: Working software, test reports.
4. Transition Phase:
· Deploy the software, train users, provide maintenance.
· Deliverables: Final Release, User Training Documents.
Importance:
· Ensures systematic planning and execution.
· Helps manage risk and quality at each stage.

7What is the Inception Phase in software development? What are its objectives and key activities?
A: Objectives of the Inception Phase:
· Establish project feasibility.
· Define key requirements and scope.
· Identify risks and estimate costs.
Key Activities:
· Stakeholder discussions to gather requirements.
· Business case analysis and feasibility study.
· Risk assessment and mitigation planning.
· Project approval and initial budget estimation.
Output: Vision Document, Initial Risk Assessment.
8. Explain the Elaboration Phase. Why is it crucial for successful software development?
A: Purpose of the Elaboration Phase:
· Refine system architecture and design.
· Identify and mitigate potential risks.
· Define project plans for development.
Key Activities:
· Detailed requirement analysis.
· Risk analysis and mitigation strategies.
· System architecture and high-level design.
· Creation of functional prototypes.
Output: Software Architecture Document, Risk Mitigation Plan.
Importance:
· Helps detect and eliminate major risks before full-scale development.
· Ensures the software foundation is strong.
9. What happens during the Construction Phase of the software life cycle? Explain its significance in software development.
A: Key Activities in the Construction Phase:
· Actual coding and development of the software.
· Integration of system components.
· Unit testing and debugging.
· System validation against requirements.
Significance:
· Transforms design into a working product.
· Ensures quality through continuous testing.
· Provides an opportunity for iterative refinements.

10. Describe the Transition Phase in software development. What challenges are faced during this phase
A: The "Transition Phase" in software development refers to the final stage where the completed software is moved from the development environment to the user's environment, ensuring it is ready for deployment and actively used by stakeholders, essentially marking the handover process; key challenges during this phase include managing potential compatibility issues, user training needs, data migration complexities, configuration differences, and ensuring smooth integration with existing systems, all while addressing any last-minute adjustments or feedback from users. 
Key aspects of the Transition Phase:
· Deployment:
Installing the software on the production servers and configuring necessary settings. 
· User Acceptance Testing (UAT):
Final testing by end users to verify functionality meets their expectations. 
· Data Migration:
Transferring data from the old system to the new one, ensuring data integrity. 
· Training and Documentation:
Providing comprehensive user guides and training sessions for users to familiarize themselves with the new software. 
· Change Management:
Managing the transition process to minimize disruption for users and stakeholders. 
Challenges faced during the Transition Phase:
· Compatibility Issues:
Potential conflicts between the new software and existing systems or hardware environments. 
· Incomplete Documentation:
Lack of clear instructions or user guides, leading to confusion during implementation. 
· Data Migration Errors:
Issues with data transfer, potentially causing data loss or inconsistencies. 
· User Resistance to Change:
Users may be hesitant to adopt a new system, requiring effective training and communication. 
· Unclear Requirements:
Unidentified or evolving user needs leading to last-minute adjustments and potential delays. 
· Integration Complexities:
Difficulties in connecting the new software with existing systems and infrastructure. 
· Security Concerns:
Ensuring the new system meets security standards and protects sensitive data. 
· Performance Issues:
Unexpected performance bottlenecks in the production environment. 
Mitigating Transition Phase Challenges:
· Thorough Planning and Testing:
Detailed project plans, comprehensive testing, and user acceptance testing to identify issues early. 
· Clear Communication:
Open communication between development team, users, and stakeholders throughout the process. 
· Effective Training:
Providing comprehensive user training and support to minimize adoption barriers. 
· Change Management Strategies:
Proactive communication, stakeholder engagement, and addressing concerns to manage the transition smoothly. 
· Robust Data Migration Plan:
Carefully designed data migration process with data validation checks to minimize errors. 

UNIT-III- Artifacts of the Process: The Artifact Sets. Management Artifacts, Engineering Artifacts, Programmatic Artifacts. Model-Based Software Architectures: A Management Perspective and Technical Perspective
2 marks questions:
1. What are artifacts in the software development process?
A: Artifacts are documents, models, or outputs created during the software development process to manage, design, and track progress. They serve as key deliverables in software engineering.
2. What are the main categories of artifact sets in software development?
A: The main artifact sets are:
1. Management Artifacts – Used for project planning and tracking.
2. Engineering Artifacts – Used for design, development, and testing.
3. Programmatic Artifacts – Used for documentation and compliance.
3. What are management artifacts in software development?
A: Management artifacts include documents used for project planning, scheduling, budgeting, and tracking, such as:
· Project Plan
· Risk Assessment Reports
· Status Reports
4. What are engineering artifacts?
A: Engineering artifacts are documents that describe system design, development, and testing, including:
· Software Design Documents
· Code Repositories
· Test Cases and Reports
5. What are programmatic artifacts?
A: Programmatic artifacts are used for compliance, legal, and process documentation, such as:
· Standards and Guidelines Documents
· Contracts and Agreements
· Regulatory Compliance Reports
6. What is Model-Based Software Architecture?
A: Model-Based Software Architecture (MBSA) is an approach where visual models are used to design and document software systems, improving clarity and consistency.
7. What are the benefits of Model-Based Software Architecture?
A: Enhances clarity and understanding of system design.
· Allows early validation of architecture.
· Supports reuse and standardization of components.
8. What is the difference between a management perspective and a technical perspective in Model-Based Software Architecture?
A: Management Perspective: Focuses on planning, cost, risk, and resource allocation.
· Technical Perspective: Focuses on system design, components, and implementation.
9.How does Model-Based Software Architecture improve software development from a management perspective?
A: 
· Improves project tracking and planning.
· Reduces development risks through early validation.
· Enhances collaboration between teams.
10. How does Model-Based Software Architecture benefit technical teams?
A:
· Provides clear system visualization.
· Improves reusability of components.
· Supports automated code generation for efficiency.
Long answer questions:
1. What are artifacts in the software development process? Explain different types of artifact sets.
A: Artifacts in software development refer to any documents, models, or deliverables that help in managing, designing, developing, and testing software. They serve as key outputs at different stages of the software development lifecycle.
Types of Artifact Sets:
1. Management Artifacts: Used for project planning, tracking, and reporting.
· Examples: Project Plan, Risk Assessment Reports, Status Reports.
2. Engineering Artifacts: Used for system design, development, and testing.
· Examples: Software Design Documents, Code Repositories, Test Cases.
3. Programmatic Artifacts: Used for compliance, documentation, and legal aspects.
· Examples: Standards and Guidelines Documents, Contracts, Compliance Reports.
Artifacts help ensure proper documentation, facilitate project tracking, and improve collaboration among teams.
2. What are management artifacts? Explain their role in software development.
A: Management artifacts are documents used to plan, track, and control software projects. They help in decision-making, resource allocation, and risk management.
Examples of Management Artifacts:
1. Project Plan: Defines project scope, schedule, and milestones.
2. Risk Assessment Report: Identifies and mitigates potential risks.
3. Status Report: Tracks progress, delays, and bottlenecks.
Role in Software Development:
· Helps project managers track progress and make data-driven decisions.
· Improves resource management and efficiency.
· Reduces risks and ensures project success.
3. What are engineering artifacts? How do they support software development?
A: Engineering artifacts are documents and models used in designing, developing, and testing software systems.
Examples of Engineering Artifacts:
1. Software Design Document: Defines architecture, components, and interactions.
2. Code Repositories: Stores and manages source code.
3. Test Cases and Reports: Defines test strategies, execution results, and bug reports.
Importance in Software Development:
· Helps maintain consistency in system design.
· Ensures proper implementation and debugging.
· Provides documentation for future reference and upgrades.
4. What are programmatic artifacts? Why are they essential in software projects?
A: Programmatic artifacts are documents used for compliance, legal documentation, and process guidelines.
Examples of Programmatic Artifacts:
1. Regulatory Compliance Documents: Ensures adherence to industry standards.
2. Contracts and Agreements: Defines terms with clients and vendors.
3. Standards and Guidelines Documents: Establishes best practices and coding standards.
Significance in Software Projects:
· Ensures legal and regulatory compliance.
· Reduces risks of contract disputes and legal issues.
· Improves development quality by defining standard guidelines.
5. What is Model-Based Software Architecture (MBSA)? Explain its key benefits.
A: Model-Based Software Architecture (MBSA) is a design approach that uses visual models instead of traditional textual descriptions to represent system architecture and behavior.
Key Benefits:
Clarity & Visualization: Graphical representation makes complex systems easier to understand.
1. Consistency: Reduces ambiguity in software design.
2. Improved Reusability: Enables reuse of predefined components.
3. Early Validation: Detects design flaws before implementation.
4. Automated Code Generation: Some models can generate source code, improving efficiency.

6. Explain Model-Based Software Architecture from a management perspective.
A: From a management perspective, MBSA helps in:
1. Project Planning & Control:
· Models help visualize project scope and complexity.
· Helps in setting realistic timelines and milestones.
2. Risk Reduction:
· Early modeling detects architectural flaws before development.
· Reduces cost overruns by avoiding rework.
3. Team Collaboration:
· Provides a common visual reference for teams.
· Improves communication between stakeholders.
4. Cost Management:
· Saves development time through automated documentation and reusable models.
· Reduces long-term maintenance costs.
By using MBSA, project managers can ensure better decision-making, risk management, and cost control in software development.
7. Explain Model-Based Software Architecture from a technical perspective.
A: From a technical perspective, MBSA focuses on:
1. System Design & Modeling:
· Uses Unified Modeling Language (UML) or SysML to represent system architecture.
· Helps break down complex systems into manageable modules.
2. Code Generation & Automation:
· Some MBSA tools can generate source code directly from models, reducing manual coding errors.
3. Reusability & Standardization:
· Predefined templates and models can be reused across projects.
· Improves software quality and maintains consistency.
4. Performance Analysis:
· Models allow simulation of system behavior before implementation.
· Helps optimize performance before deployment.
Thus, MBSA improves software design, automates processes, and enhances maintainability.
8. What are the key differences between Management Artifacts and Engineering Artifacts?
A: 
	Feature
	Management Artifacts
	Engineering Artifacts

	Purpose
	Project planning and tracking
	Software design and implementation

	Examples
	Project Plan, Risk Reports, Status Reports
	Design Documents, Code Repositories, Test Cases

	Users
	Project managers, stakeholders
	Developers, testers, architects

	Focus
	Budgeting, scheduling, risk management
	System functionality and quality

	Outcome
	Project monitoring and decision-making
	Software implementation and testing


Conclusion:
Management artifacts help track and control the project, while engineering artifacts ensure proper system development.
9. How does Model-Based Software Architecture improve software quality?
A: MBSA improves software quality by:
1. Providing Clear System Representation:
· Uses diagrams and models instead of long textual descriptions.
2. Ensuring Design Consistency:
· Reduces misinterpretation by developers.
3. Allowing Early Defect Detection:
· Simulations and reviews help detect errors before coding.
4. Standardizing Development Processes:
· Promotes use of best practices and industry standards.
5. Enhancing Code Maintainability:
· Well-documented models make future updates easier.
By using MBSA, teams can reduce software defects, improve efficiency, and ensure a robust final product.

10. Compare Model-Based Software Architecture (MBSA) with Traditional Software Development.
A: 
	Feature
	MBSA
	Traditional Development

	Approach
	Visual modeling
	Text-based documentation

	Development Style
	Iterative
	Sequential

	Error Detection
	Early detection in design phase
	Errors found during testing

	Automation
	Supports automated code generation
	Manual coding required

	Flexibility
	Easy to modify and adapt
	Difficult to modify once documented

	Collaboration
	Improves communication through shared models
	Requires extensive written documentation



UNIT-IV - Flows of the Process: Software Process Workflows. Inter Trans Workflows. Checkpoints of the Process: Major milestones, Minor Milestones, Periodic Status Assessments. Interactive Process Planning: Work Breakdown Structures, Planning Guidelines, Cost and Schedule Estimating. Interaction Planning Process, Pragmatic Planning. 
2 marks questions:
1. What are Software Process Workflows?
A: Software Process Workflows are sequences of activities in software development, such as requirements gathering, design, implementation, testing, and deployment, that ensure a structured development process.
2. What are Inter-Trans Workflows in software development?
A: Inter-trans workflows define interactions between different process workflows to ensure smooth transitions between development phases, such as moving from design to implementation or testing to deployment.
3. What are Checkpoints in a Software Process?
A: Checkpoints are predefined points in a software development process used to evaluate progress, identify issues, and ensure quality before proceeding to the next phase.
4. What are the Major Milestones in software development?
A: Major Milestones are key progress points in a project, marking significant achievements such as completion of system architecture, development phase completion, and product release.
5. What are Minor Milestones in software development?
A: Minor Milestones are smaller checkpoints within a phase that help track progress, such as completing a module, passing a specific test, or finalizing documentation.
6. What are Periodic Status Assessments?
A: Periodic Status Assessments involve regular reviews of project progress, ensuring that development is on track and any risks or issues are addressed promptly.
7. What is Work Breakdown Structure (WBS) in project planning?
A: WBS is a hierarchical decomposition of the project into smaller, manageable tasks, making planning, tracking, and resource allocation easier.
8. What are Planning Guidelines in software development?
A: Planning Guidelines are rules and best practices used to ensure efficient project execution, including resource allocation, risk management, and milestone tracking.
9. What is Cost and Schedule Estimating in project management?
A: Cost and Schedule Estimating involves predicting the financial budget and timeline required for a project based on scope, complexity, and available resources.
10. What is Pragmatic Planning in software development?
A: Pragmatic Planning focuses on realistic, flexible, and adaptive planning to accommodate uncertainties and changes in software development while maintaining efficiency.
long-answer questions :
1. Explain Software Process Workflows and their significance in software development.
A: Software Process Workflows define a structured sequence of activities required to develop software efficiently.
Types of Software Process Workflows:
1. Development Workflows: Covers requirement analysis, design, coding, testing, and deployment.
2. Management Workflows: Includes planning, scheduling, risk assessment, and quality assurance.
3. Support Workflows: Focuses on configuration management, documentation, and training.
Significance:
· Ensures smooth transition between different development stages.
· Reduces ambiguity and miscommunication in software projects.
· Enhances efficiency and predictability in the development lifecycle.
· Helps in early defect detection and correction, reducing rework.
By defining clear workflows, teams can ensure structured and successful software development.
2. What are Inter-Trans Workflows? How do they facilitate smooth phase transitions in software development?
A: Inter-trans workflows define how different workflows interact to ensure seamless transitions between software development phases.
Examples of Inter-Trans Workflows:
1. Transition from Requirements to Design – Ensuring clarity in functional specifications.
2. Transition from Development to Testing – Validating code with rigorous testing before deployment.
3. Transition from Testing to Deployment – Addressing defects and ensuring readiness for release.
Benefits:
· Prevents data loss and miscommunication between teams.
· Reduces bottlenecks and delays during phase transitions.
· Improves collaboration and efficiency across departments.
· Ensures compliance with project milestones and timelines.
By establishing Inter-Trans Workflows, software teams can improve coordination and project success rates.
3. Define Checkpoints in Software Development. Explain the role of Major and Minor Milestones.
A: Checkpoints are predetermined review points that help track a project’s progress and ensure quality before moving to the next phase.
Major Milestones:
These are key project checkpoints that indicate the completion of major phases. Examples include:
· Completion of Requirement Analysis – All specifications are finalized.
· System Architecture Approval – The design is reviewed and accepted.
· Final Product Delivery – The project is completed and handed over.
Minor Milestones:
These are smaller checkpoints within phases. Examples include:
· Completion of a software module – A specific functionality is developed.
· Successful execution of test cases – Ensuring defect-free coding.
Importance of Milestones:
· Helps track progress and ensure deadlines are met.
· Reduces project risks by addressing issues early.
· Improves team accountability and performance monitoring.
By setting Major and Minor Milestones, projects remain structured and manageable.
4. What is Periodic Status Assessment? Why is it crucial in software development?
A: Periodic Status Assessment refers to regular evaluations of a project’s progress to identify risks, review performance, and maintain alignment with objectives.
Key Aspects of Periodic Status Assessment:
1. Progress Review – Comparing actual vs. planned progress.
2. Risk Identification – Addressing any project roadblocks.
3. Resource Utilization Analysis – Ensuring effective use of manpower and budget.
4. Stakeholder Communication – Providing updates to project owners.
Importance:
· Ensures timely identification of risks and delays.
· Allows for proactive problem-solving.
· Helps in optimizing resources and budget allocation.
· Enhances team accountability and project tracking.
Regular Periodic Status Assessments keep software projects efficient and successful.
5. What is Work Breakdown Structure (WBS)? Explain its role in project planning.
A: Work Breakdown Structure (WBS) is a hierarchical decomposition of a project into smaller, manageable tasks.
Levels of WBS:
1. Project Level – The overall project.
2. Phase Level – Major stages like Design, Development, and Testing.
3. Task Level – Individual components assigned to team members.
Role in Project Planning:
· Ensures clear task allocation and responsibility distribution.
· Facilitates efficient resource management.
· Helps in progress tracking and risk identification.
· Breaks down complex projects into simpler, achievable units.
Using WBS, project managers can organize, monitor, and execute software development more effectively.
6. What are Planning Guidelines? List key guidelines in software development planning.
A: Planning Guidelines are best practices and strategies that ensure effective project planning and execution.
Key Guidelines:
1. Define Clear Objectives – Establish clear project goals and deliverables.
2. Allocate Resources Wisely – Ensure proper distribution of manpower and budget.
3. Identify and Mitigate Risks – Proactively address potential challenges.
4. Create Realistic Schedules – Set practical deadlines.
5. Ensure Stakeholder Involvement – Keep clients and teams engaged.
6. Monitor Progress Regularly – Conduct status assessments.
By following Planning Guidelines, software projects achieve better efficiency and success rates.
7. Explain Cost and Schedule Estimating in software project management.
A: Cost and Schedule Estimating refers to predicting the financial budget and time requirements for a software project.
Estimation Techniques:
1. Analogous Estimation – Using past projects as references.
2. Parametric Estimation – Using mathematical models for predictions.
3. Expert Judgment – Seeking input from experienced professionals.
4. Bottom-Up Estimation – Estimating individual tasks and summing them up.
Importance:
· Helps in budget planning and cost control.
· Ensures timely project delivery.
· Prevents cost overruns and schedule slippage.
Effective Cost and Schedule Estimating leads to successful project execution.
8. What is Interaction Planning in software development? Explain its components.
A: Interaction Planning ensures effective collaboration between teams and stakeholders during a software project.
Key Components:
1. Defining Collaboration Points – Establishing interaction timelines.
2. Using Communication Tools – Slack, Jira, Trello, etc.
3. Tracking Dependencies – Ensuring one team's work doesn’t delay another.
4. Scheduling Regular Meetings – Stand-ups, sprint planning, and retrospectives.
By optimizing interaction planning, teams work more efficiently and avoid project delays.
9. What is Pragmatic Planning in software management? Why is it important?
A: Pragmatic Planning focuses on realistic, flexible, and adaptive planning to handle project uncertainties.
Key Features:
· Allows for dynamic changes in project scope.
· Balances flexibility and structure for better efficiency.
· Reduces unnecessary formalities, focusing on execution.
· Improves team adaptability to unforeseen issues.
Pragmatic Planning ensures successful project execution even in uncertain environments.
UNIT-V Project Organizations and Responsibilities: Line-of-Business Organizations, Project Organizations, and Evolution of Organizations. Process Automation: Building Blocks, the Project Environment. Project Control and Process Instrumentation: Server Care Metrics, Management Indicators, Quality Indicators, Life Cycle Expectations Pragmatic Software
2 marks questions:
1. What are Line-of-Business (LOB) Organizations?
A: Line-of-Business (LOB) Organizations are structured business units that focus on a specific product, service, or market segment. They ensure efficient resource allocation, clear accountability, and streamlined operations for software projects.
2.What is the difference between Line-of-Business Organizations and Project Organizations?
A: 
· LOB Organizations focus on long-term business strategies and market-driven goals.
· Project Organizations are temporary and formed to complete a specific software project within a defined timeline and budget.
3. What are the key responsibilities of Project Organizations?
A: Project Organizations handle:
1. Project Planning and Execution
2. Resource Allocation and Team Management
3. Monitoring Progress and Risk Management
4. Ensuring Software Quality and Timely Delivery
4. What is Process Automation in software development?
A: Process Automation refers to using technology to streamline software development tasks, such as code generation, testing, deployment, and documentation, reducing manual efforts and errors.
5. What are the Building Blocks of Process Automation?
A: The key building blocks of Process Automation are:
1. Development Tools – IDEs, version control (Git).
2. Testing Frameworks – Automated testing (Selenium, JUnit).
3. Continuous Integration & Deployment (CI/CD) – Jenkins, GitHub Actions.
4. Monitoring and Logging – ELK Stack, Prometheus.
6. What is the role of the Project Environment in software management?
A: The Project Environment includes all tools, infrastructure, and policies required for software development, ensuring efficiency, collaboration, and quality assurance in the project lifecycle.
7. What are Server Care Metrics?
A: Server Care Metrics are performance indicators used to monitor server health, including CPU usage, memory utilization, disk I/O, network traffic, and uptime reliability in a software project.
8. What are Management Indicators in software projects?
A: Management Indicators measure project progress, team productivity, and resource utilization to ensure efficient decision-making and risk mitigation.
9. What are Quality Indicators in software development?
Quality Indicators assess software reliability, defect density, code complexity, and user satisfaction, ensuring high software quality and compliance with standards.
10. What are Life Cycle Expectations in software development?
A: Life Cycle Expectations define project goals, deliverables, and quality standards for each phase, ensuring structured software development from inception to deployment and maintenance.



Long answer questions:
1. Explain Line-of-Business (LOB) Organizations and their role in software management.
A: Line-of-Business (LOB) Organizations are business units within a company that focus on a specific product, service, or market.
Role in Software Management:
1. Strategic Planning – Aligning software projects with business objectives.
2. Resource Management – Allocating funding and personnel effectively.
3. Technology Selection – Deciding on frameworks, platforms, and tools.
4. Risk Management – Assessing market trends and software risks.
5. Performance Tracking – Monitoring key performance indicators (KPIs).
Advantages:
· Enhances business-driven decision-making.
· Improves efficiency and accountability in software projects.
· Ensures better resource utilization for project success.

2. Compare and contrast Line-of-Business Organizations and Project Organizations.
A: 
	Feature
	Line-of-Business Organizations
	Project Organizations

	Purpose
	Long-term business strategy
	Temporary project execution

	Scope
	Covers multiple projects/products
	Focuses on a single project

	Structure
	Hierarchical and market-driven
	Flexible and project-driven

	Decision-Making
	Business-oriented
	Project-focused

	Duration
	Continuous
	Temporary (ends with project completion)

	Resource Allocation
	Across multiple projects
	Assigned specifically to a project


Key Differences:
· LOB Organizations handle long-term business goals, whereas Project Organizations focus on completing specific projects.
· LOB Organizations manage multiple projects, while Project Organizations dissolve after project completion.
3. Describe the Evolution of Organizations in software management.
A: Software organizations have evolved through the following stages:
1. Ad-Hoc Stage:
· Unstructured development with minimal planning.
· Software quality and delivery are unpredictable.
2. Structured Stage:
· Adoption of defined processes (e.g., Waterfall model).
· Focus on documentation and process control.
3. Managed Stage:
· Use of project management methodologies (e.g., Agile, Scrum).
· Emphasis on quality assurance and risk management.
4. Optimized Stage:
· Integration of automation, DevOps, and AI.
· Focus on continuous improvement and innovation.
Significance:
· Helps organizations adapt to market demands.
· Improves software delivery speed and quality.
4. What is Process Automation? Explain its Building Blocks.
A: Process Automation refers to automating repetitive tasks in software development to enhance efficiency and accuracy.
Building Blocks of Process Automation:
1. Development Tools – Integrated Development Environments (IDEs) like Visual Studio, Eclipse.
2. Version Control Systems – Git, SVN, Mercurial.
3. Automated Testing – Selenium, JUnit, TestNG.
4. Continuous Integration & Deployment (CI/CD) – Jenkins, GitHub Actions, Travis CI.
5. Monitoring & Logging – Prometheus, Grafana, ELK Stack.
Benefits:
· Reduces manual effort and human errors.
· Speeds up software development and deployment.
· Enhances collaboration between teams.
5. Discuss the importance of the Project Environment in software development.
A: The Project Environment includes tools, processes, and infrastructure that support software development.
Key Components:
1. Development Tools – IDEs, debugging tools.
2. Collaboration Tools – Jira, Slack, Trello.
3. Testing Environments – Unit, integration, and system testing setups.
4. Deployment Infrastructure – Cloud platforms like AWS, Azure, GCP.
Importance:
· Ensures smooth project execution.
· Enhances team communication and efficiency.
· Reduces errors and delays in software delivery.
6. What are Server Care Metrics? How do they impact software project performance?
A: Server Care Metrics track server health and performance in software projects.
Key Metrics:
1. CPU Usage – High usage may indicate performance bottlenecks.
2. Memory Utilization – Determines RAM efficiency.
3. Disk I/O – Measures data transfer speeds.
4. Network Traffic – Helps identify bandwidth issues.
5. Uptime and Downtime – Tracks system availability.
Impact on Performance:
· Ensures server reliability and scalability.
· Helps in identifying and resolving performance bottlenecks.
· Improves software availability and user experience.
7. Explain Management Indicators and their role in software projects.
A: Management Indicators measure project progress, team productivity, and resource utilization.
Types of Management Indicators:
1. Project Progress Indicators – Percentage of tasks completed.
2. Risk Indicators – Identifying potential project risks.
3. Cost Indicators – Tracking project expenses.
4. Team Performance Metrics – Productivity of developers and testers.
Role in Software Projects:
· Ensures timely project completion.
· Helps in decision-making and risk management.
· Improves resource allocation and cost control.
8. What are Quality Indicators in software development? Provide examples.
A: Quality Indicators measure software reliability, maintainability, and performance.
Examples of Quality Indicators:
1. Defect Density – Number of defects per module.
2. Code Complexity – Cyclomatic complexity analysis.
3. User Satisfaction Rate – Customer feedback scores.
4. Mean Time to Failure (MTTF) – Average time before a system failure.
Importance:
· Helps in delivering high-quality software.
· Reduces bugs and improves maintainability.
· Enhances customer trust and product usability.
9. What are Life Cycle Expectations in software projects?
A: Life Cycle Expectations define standards and goals for each software development phase.
Stages & Expectations:
1. Inception – Clear business objectives.
2. Elaboration – Well-defined architecture and risk assessment.
3. Construction – Development and unit testing.
4. Transition – Deployment and customer feedback.
Significance:
· Ensures structured development.
· Reduces costs and delays.
· Improves software reliability and scalability.

10. What is Pragmatic Software Development? Explain its key principles.
A: Pragmatic Software Development focuses on practical, efficient, and adaptable software practices.
Key Principles:
1. Keep It Simple – Avoid unnecessary complexity.
2. Automation First – Use CI/CD and automated testing.
3. Iterative Development – Adopt Agile methods.
4. Early Risk Mitigation – Identify and resolve risks early.
Benefits:
· Enhances software quality and efficiency.
· Reduces development time and cost.
· Ensures continuous improvement and adaptability.
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD
B. Tech IV Year I Semester Examinations, December - 2019 SOFTWARE PROCESS AND PROJECT MANAGEMENT
(Common to CSE, IT)
Time: 3 Hours	Max. Marks: 75

Note: This question paper contains two parts A and B.
Part A is compulsory which carries 25 marks. Answer all questions in Part A. Part B consists of 5 Units. Answer any one full question from each unit. Each question carries 10 marks and may have a, b as sub questions.

PART – A
(25 Marks)

1. Define initial process.	[2]
1. Write brief notes on PSP.[3]
2. What is meant by software economics?[2]
3. Define the term artifact set.[3]
4. Explain cost estimation process.[2]
5. Write brief notes on major milestones in software process.[3]
6. Write about evolution of organizations.[2]
7. Write brief notes on metrics automation.[3]
8. What is meant by early risk resolution?[2]
9. Explain about evolutionary requirements.[3]

PART – B
(50 Marks)
1. Describe the principles of software process change and TSP.	[10]
OR
2. Discuss about software process assessment. And also discuss about CMM.	[10]

3. Explain about improving software process and improving term effectiveness.	[10]
OR
5.a)	Explain the principles of conventional software engineering.
b)	Describe the phase of software project elaboration.	[5+5]

1. Describe the conventional WBS issues and planning guidelines.	[10]
OR
2. Explain about the iteration planning process and pragmatic planning.	[10]

3. What are the software project quality indicators? Explain them.	[10]
OR
4. What is a seven core metrics? Discuss about pragmatic software metrics.	[10]

5. What are the software management best practices? Explain them.	[10]
OR
6. Discuss about next generation software economics.	[10]
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Time: 3 Hours Max. Mar

Note: This question paper contains two parts A and B
Part A s compulsory which carries 25 marks. Answer all questions in Part A
Part B consists of S Units. Answer any one full question from cach unit
Each question carries 10 marks and may have a, b, ¢as sub questions:

PART- A
(25 Marks)
la)  Whatis late risk resolution? 2]
b)  What are various cost estimation models? 3]
€) What s roundtrip engincering? 2]
) Whatare the top five principles of a modern process? )
€ Define transition phase. 6]
) Write the typical release description outline. (3]
@) Define product release milestone. 2]
h)  Who are stakeholders? List them, 8]
i) Define rework and adaptability. el
J) Describe carly risk resolution. 8]
PART-B
(50 Marks)
2a)  Whatare five necessary improvements in waterfall model? Explain
b) Describe return on investments in different domains. (5431

OR
3.a)  Give industrial software metrics top 10 list
b)  Briefly explain pragmatic software cost estimation.

4.2)  How to improve software processes?
b)  Whatarg the principles of modern software management? [5+5)
OR
5.)  Discuss about reuse with a neat diagram.
b)  Describe transitioning to an iterative process.

6. Explain about madel-based architecture in a managenient perspecti
OR
7.2)  Explain about construction phase.
b)  Distinguish between implementation set and deployment set (73]
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Whatare the basic characteristics of a good metric? Explain

Give a common subsystem overview of CCPDS-R. [4+6]

-00000—




image4.png
Code No.: CS623PE

CMR ENGINEERING COLLEGE: : HYDERABAD
UGC AUTONOMOUS
I{I_B.TECH-TI-Semester End Examinations (Regular) - May- 2023
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Note: This question paper contains two parts A and B.

Part A is compulsory which carries 20 marks. Answer all questions in ParL A
Part B consists of 5 Units. Answer any one full question from each unit. Each question
carries 10 marks and may have a, b, ¢ as sub questions.

PART-A (20 Marks)

1.2) How to improve team effectiveness? 2m)
b) Define peer inspections. 2M)
&) How do you evaluate the completion of each of the four phases in software life cyclc? M)
) Whatare the essential activitics in elaboration phases? M)
@ How an operational artifact of a management set differs from planning artifects? [2M)
©) What docs each of the views address in the software architecture? M)

) Define periodic status assessment. M)
1) What s the noed of status assessment in software life cycle? 2M)
") Many automation tool are availabl for software development process'. Support your _ (2M]

answer.
§) What are the four component teams in  default projeet organization and.their [eV]
responsibility?

PART-B (50 Marks)
5. Explain the waterfal model. What are the necessary improvements for this model? - [10M]
3. Discuss the evolution of software cconomie. [1oM)
4. Listand explain the principles of conventional software engincering. oMy
5. Explain the primary objectives of the fuur(p)l::scs of software life-cycle. [1oM)

6. Discuss in detail about the various engincering artfacts in software project  [10M)
management.

7. Explain the significance of software aml?u‘:cmre in modern software development  [10M)
process.

8. Discuss bricfly about the major milestones in software life cycle oM

9. How are the checkpoints or decided? F,xpngi.lf with an example. oM

10, Diseussth evoluon ofsoftware projec eam over the software life cycle. v

11, What are the steps in identifying project roles? Name any five project roles and the  [10M]
skills needed for them.
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Note: This question paper contains two parts A and B
Part A s compulsory which carries 25 marks. Answer all questions in Part A
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Each question carrios 10 marks and may have a, b, c-as sub questions.
PART- A

Whatis late risk resolution?
What are various cost estimation models?

What is roundtrip engincering?

Whatare the top five principles of a modern process?
Define transition phase.

Write the typical release description outline.

Define product release milestone.

Who are stakeholders? List them.

Define rework and adaptability

Describe early risk resolution.

PART-B

What are five necessary improvements in waterfall model? Explain.
Deseribe return on investments in different domains,
OR
Give industrial software metrics top 10 list.
Briefly explain pragmatic software cost estimation.

How to improve software processes?

What are the principles of modern software management?
OR

Discuss about reuse with a neat diagram,

Describe transitioning to an iterative process.

Explain about model-based architecture in a managenent perspective
OR

Explain about construction phase.

Distinguish between implementation set and deployment set

-2019
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