Chapter # 01

Introduction to Software Development

Q.1. Define software development and explain its importance.

Ans. Definition of Software Development:
* Software development is the process of writing computer programs that are designed to perform
specific tasks.
e [tincludes activities such as designing, writing code, testing, debugging, and maintaining software.
o The goalis to convert user needs into working software solutions using suitable tools and techniques.
Importance of Software Development:
1. Solves Real-World Problems:
o Software is used to solve problems in almost every field such as health, education, business, and
communication.
o For example, banking apps are used to manage money while educational software are used for
online learning.
2. Improves Efficiency and Productivity:
o The same task which is to be done again and again is called repetitive tasks. Software performs
" repetitive tasks. This reduces human effort and time.
o Italso increases accuracy and speed in performing the repetitive tasks.
3. Enhances Communication:
o Software such as social media platforms and messaging apps are used for exchange of information.
o - They make it easy to connect anywhere in the world.
4. Supports Learning and Innovation:
o Software provide systems for online education.
o It also encourages innovation by providing a platform to create new technologies.
5. Boosts Business Growth: .
o Businesses use customized software for inventory, sales, customer service, and planning.
o These software also help in decision-making through data analysis.
6. Erables Digital Transformation: >
o Governments, schools, -and companies are using digital systems. These systems consist of
customized software.
o This transition improves service delivery and transparency.

Q2. Whatis the Software Development Life Cycle (SDLC)? Also, explain the concept and benefits of using a
framework in software development with an example.

Ans. 1. Definition of SDLC:
e SDLC stands for Software Development Life Cycle.

* Itis a structured framework used to develop software from idea to a final product.

. ¢ It includes all stages of software development such as planning, designing, coding, testing,
deployment, and maintenance.

2. Purpose of SDLC:
o Todeliver high-quality software that:
o Meets or exceeds user expectations.
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o Is completed within time and cost limits.
o Works efficiently and reliably.
3. Importance of SDLC:
¢ |t provides a systematic approach to software development.
» It saves time, cost, and resources by providing a well-defined process.
4. Definition of a Framework in Software Development: '
 Aframework is a reusable and standardized set of tools, practices, and components.
» It provides a structured foundation for developing a software project. :
e Developers use it to build applications faster and more efficiently without starting the entire process
from zero.
» Benefits of Using a Framework:
e Saves time - avoids writing repetitive code.
.« Ensures consistency — code is well-organized and standardized.
e Improves code quality and reusability — reduces bugs and enhances maintenance.
* Supports modular development — The program is divided into small, manageable parts (called
modules), so developers can update or fix one part without affecting the entire system.
6. Example — Django Framework:
e Django is a popular framework used to create websites.
o It has several prebuilt features like:
o User login systems
o Database management tools
o Page templates
e Using Django is like building a house with a ready-made plan, so you do not have to start from zero.

Q.3. Define SDLC and explain the stages of the System Development Life Cycle (SDLC).

Ans.  SDLC stands for System Development Life Cycle. It is a step-by-step method used by software developers
to create software. It helps ensure that the final software meets the user’s needs, maintains high quality, and
performs correctly.

Stages of SDLC:

SDLC has several stages, and each stage has its own purpose and tasks that contribute to the overail
success of the software project.
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Flgure. 1.1: System Development Life Cycle Stages
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1. Requirement Gathering:

This is the first stage of SDLC. In this stage, developers collect information about what the users want from
the software. They talk to users, stakeholders, and clients to understand their needs and expectations.

Main activities in this stage are:

¢ Interviews and Surveys: Asking users about their needs.

« Observations: Watching how users use current systems.

« Document Review: Studying manuals, reports, or existing software.

Types of requirements:
(i) Functional Requirements: :

Functional requirements are the features, actions, and tasks that a software system must perform. They
describe what the system should do.

In other words, functional requirements tell about the functions and services that the svstem must
provide to its users.

‘Examples of Functional Requirements:

e The system must allow users to log in using their username and password.

e The Library Management System should allow students to search, borrow, and return books.

« A banking app must allow users to transfer money, check balance, and view transaction history.

(i) Non-Functional Requirements:

Non-functional requirements focus on system performance. They measure quality and efficiency. They
include speed, security, and reliability. They define how the system operates under stress or constraints. They do
not describe specific.functions or features. '

Examples of Non-Functional Requirements:

. The system should load any page within 5 seconds.

¢ The system should be available 99.9% of the time (high reliability).

e The system should handle up to.1000 users at the same time (scalability).
e User passwords must be encrypted for security.

» The user interface should be easy and simple for all users (usability).
Comparison Between Functional and Non-Functional Requirements:

'

Functional Requirements Non-Functional Requirements
What the system should do : How the system should perform
Related to system behavior and tasks Related to system quality and performance
Example: Borrow a book ' Example: Load a page within 5 seconds
Focus on user interactions and system operations’ Focus on system speed, securify, reliability, and user
experience

& 'Design Phase: .
In the Design Phase, a plan is made for-how the software will look and how it will work. This is an essential
step because it provides a blueprint for the software. It guides the actual development of the software The
software's architecture and user interface are designed in this step. ? 4
Main tasks in this phase: Vidbits: -
e Creating Diagrams and Flowcharts: Diagrams and flowcharts are Ik _of Siis phas Ve

; s designing a new house. You
.made to dgscrlbe the steps the software will follow and how it will nasdibluenriots to how whese
interact with users.

the rooms and furniture will go
« Developing Models: Models are created to see the software’s | before you start building.

structure and design (like buttons, menus, etc.).
- Planning the System's Architecture: System Architecture describes how all parts of the software (like
databases, features) connect and work together.
In simple terms, this phase is like designing a house before starting construction.
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3. Coding/Development Phase:
The Development Phase is where the actual coding takes place. Developers write the source code accordmg
to the design specifications. They use programming languages like Java, Python, or C++ to create the software.
Key activities in this phase:
e Writing the software’s code based on the design.
e Ensuring each component works according to the plan.
* Debugging the code by fixing errors or bugs during the development.
This phase is like cooking a dish where we follow a recipe (the design) to make the final product (the software).
4. Testing Phase:
After the software is developed, it is thentested. This phase is very important because it checks whether
the software works correctly, fulfills the requirements, and is free from any errors or bugs.
In simple words, testing is Iike; checking a machine before giving it to the customer. It helps developers
find mistakes early and fix them before users start using the software.
~ Types of Testing:
Different types of testing are performed during this phase:
1. Functionality Testing:
o This testing checks whether-each feature of the software works as required.
o For example, if it is a library management system, the tester will check if users can successfully
borrow and return books.
2. Performance Testing:
o It checks how well the software performs under different conditions.
o For example, if many users are using the software at the same time, it should still work fast
_ without crashing.
3. Compatibility Testing:
o This testing ensures that the software works properly on different devices, operating systems (like
Windows, Android, iOS), and web browsers (like Chrome, Firefox).
o - It helps to make sure that all users get the same experience, no matter what device they use.
4, Security Testing: .
o Inthis testing, it is checked whether the software protects user data and prevents unauthorized access.
o For example, it is tested that the login passwords are encrypted and protected.
5. User Acceptance Testing (UAT):
o In UAT, real users test the software to make sure it is user-friendly and meets their needs.
o If users approve the system, it is considered ready for deployment.
Importance of Testing Phase:
¢ Helps deliver high-quality and error-free software.
* Reduces the chances of future problems and maintenance costs.
e Increases user satisfaction by providing reliable and efficient software.
e Builds trust between users and developers.
& Deployment Phase:
After the software has successfully passed all testing procedures, it moves to the Deployment Phase. in this -
phase, the software is delivered and installed for the users so that they can start using it in the real environment.
Deployment is like opening a new shop after all the preparation is completed — the shop is ready, and
now customers can come and use the services.
Activities in Deployment Phase:
1. Installation: _
o The software is installed on users' computers, servers, or mobile devices.
" o This may involve setting up necessary files, databases, and configurations.
2. Configuration: :
o After installation, the software is customized according to the user’s or organization’s needs.
o Settings like language, themes, network setups, and user roles are adjusted.
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3. Data Migration:
o If there was an older system, important data from the previous system is safely moved into the
new software.
4. Real-World Testing:
o Even after deployment, the software is monitored while real users interact with it.
o Any problems faced by users are quickly identified and solved.
5. Training and Support:
o Users may be given training sessions or user manuals to help them understand how to use the
new system effectively.
o Asupport team is often available to answer user questions or fix any issues.
6. Maintenance Phase:
This phase is essential to ensure that the software continues to operate correctly and efficiently in the
real-world environment.
Maintenance involves correcting errors that were not discovered during earlier stages, improving system
performance, and adapting the software to meet changing user needs or technological advancements.
Main Activities in Maintenance Phase:
1. Error Correction:
o Identifying and fixing bugs or issues reported by users after deployment.
2. System Enhancements: : :
o Adding new features or improving existing functionallties based on user feedback and new
requirements.
3. Performance Optimization:
o Improving the speed, security, and efficiency of the software.
4. Adaptation to Changes: -

o Modifying the software to work with new hardware, operating systems, or updated business processes.

Q4. Explain the importance of software process models in software development.

Ans. A Software Process Model is a structured approach used in software development to plan, organize, and
manage the development of software. It defines the steps and stages involved in developing software from the
initial concept to the final deployment and maintenance. These models provide a framework for developers to
follow and ensure that the development process is systematic, efficient, and produces high-quality results.

The importance of software process models in software development includes the following points:

* Predictability: A software process model allows teams to predict the outcomes of ‘their work. By
following a predefined process, the team can Identify issues and risks, making it easier to plan and
manage the project effectively.

« Efficiency: A clear, structured process helps in organizing the work, reducing unnecessary efforts, and
ensuring tasks are completed faster and more efficiently.

* Quality Assurance: Process models uses practices like testing and valldation throughout the
development lifecycle, ensuring that the final product is of high quality with fewer defects.

« Risk Management: By identifying potential risks early on, a software process model helps teams to
manage and reduce those risks, avoiding project failures.

Q.5. What are the main phases of the Waterfall Model and describe each phase briefly?

Ans. The Waterfall Model is a simple and traditional way of developing software. It is called "Waterfall"
because the process flows in a straight line, like water flowing down a waterfall. In this model, each phase must
be completed before moving to the next one. Once a phase is finished, we cannot go back to change anything.
The main phases of the Waterfall Model:

1. Requirements: In this phase, the software’s needs are gathered. This includes what the software
should do, what features are required, and any special needs or limits. The result is a list of
requirements to guide the development process.

2. Design: After the requirements are clear, the design phase starts. This is where the overall plan for the
development of the software is created, including the structure, user interface, and data organization.
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3.

4.

5'

6.

Implementation (Coding): Once the design is ready, developers start writing the code. This phase
turns the design plan into actual working software.

Testing: After coding, the software is tested to find and fix any problems ThIS ensures the software
works as expected and meets the requirements,

Deployment: When the software passes testing, it is released to users. This might mean installing it
on users' devices or uploading it to a website or app store.

Maintenance: After the software is in use, any.new issues are fixed. This phase includes bug fixes,
adding features, or improving the software based on user feedback.

Advantages of the Waterfall Model:

Simple and Easy to Understand

The Waterfall Model is easy to understand because it has clear, step-by-step phases. Each phase is
finished before moving on to the next, making the process easy to follow.

Well-Organized Process

It follows a clear order of tasks, which helps teams stay organized and focused ‘on one thing at a time.
Clear Documentation

Each phase of the Waterfall Model creates detailed documentation. This helps keep track of the work
done and makes it easier to manage the project. ‘

Best for Small Projects with Clear Requirements

The Waterfall Model works well for small projects where the needs and requirements are clear from
the beginning and not likely to change.

Limitations of the Waterfall Model;

1.

4’

Hard to Make Changes:

Once a phase is completed, it is hard to go back and make changes. This makes the Waterfall Model
less flexible, especially if requirements change frequently during the project. -

Late Detection of Issues: !

In the Waterfall Model, testing happens only after the development phase. This means problems
might be found too late, which can delay the project and increase costs.

Not Good for Complex Projects: :
It is not ideal for big or complex projects. If the requirements are unclear or keep changing, this model
can lead to problems.

Risk of Missing Important Features:

Since all'requirements are set at the start and cannot be changed later, there is a risk of missing
important features. If something is overlooked, fixing it later can be expensive.

Waterfall

(Plan Driven)
- Define project scope »
- Stakeholder interviews
- User Research m

- quuimnm!l_ gathering
- Kick-off meeting + High-level design

- Design review .

- Design revisions £ M DM“ ’

- Stakeholder approval . _ D‘v pnase 2

- Review ~Testing
; - Revisions
Deployment
Project Timeline

Figure 1.2: Waterfall Model
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Q.6. What is Agile Methodology? Explain its Key Characteristics, Advantages, and Disadvantages.

Ans. Methodology is a set of methods and rules used to do something in an organized way. Agile Methodology
is a flexible approach to software development. Unlike traditional methods where everything is planned at the
beginning, Agile focuses on delivering small, working parts of software in short time periods called sprints. Each
sprint typically lasts 1 to 4 weeks, and at the end of each sprint, a piece of the software is ready and can be
improved based on feedback. ' -

Key Characteristics of Agile Methodology:

s

Iterative Development:

Agile works in cycles called sprints. After each sprmt a working part of the software is delivered. This
allows the team to make improvements with each cycle.

Customer Collaboration:

Agile requir-+ constant communication with the customer. The development team gets feedback
regularly from the customer, which helps make sure the software meets their needs.

Flexibility to Changes:

One of the main features of Agile is its ability to adjust to changes. If new requirements come up or
something needs to be changed, it can be easily added in the next sprint.

Frequent Delivery:

Agile focuses on delivering working software quickly. After each sprint, a new version of the software
is available, which gives customers something to work with right away.

Continuous Improvement:

After each sprint, the team looks at what went well and what could be improved. This helps to make
the next sprint even better and more efficient.

Team Collaboration: : _

In Agile, everyone on the team (developers, testers, designers) works closely together. This teamwork
leads to faster problem-solving and better results. ‘

Focus on-People and Communication:

. Agile provides good communication among team members. Its goal is to work together to build the

best software.

Advantages of Agile Methodology:

1‘

Easily Adaptable to Changes:
Agile is very flexible. If the requirements change during development, the team can quickly adjust and
continue working without much trouble.

Customer Satisfaction: ‘

Since Agile involves the customer in every sprint, the customers can see progress and provlde
feedback regularly. This ensures the software meets their expectations.
Faster Delivery:

Agile delivers small parts of the software quickly. This means that the customer can start using the
software sooner, instead of waiting until the whole project is finished.
Better Quality: '

In Agile, the software is tested regularly after each sprint. This helps find and fix problems early. This
results in higher-quality software.

Improved Teamwork:

Agile encourages teamwork and communication among all members. This creates a more productive

work environment and leads to better outcomes.

Limitations of Agile Methodology:

L

Difficult for Large Projects:

" Agile works best for small to medium-sized projects. For large projects, coordinating many teams can

become complicated, and the process may be harder to manage.
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2. Requires Constant Stakeholder Involvement:
Agile depends on frequent feedback from the customer or stakeholders. If they are not available or
do not actively participate, it can delay progress.

3. Unpredictable Timelines:

Because Agile is flexible and allows changes, it can be difficult to predict exactly when the project will
be completed or what the final product will look like.

4. Scope Creep (Expansion): :
Agile welcomes changes and new ideas, but sometimes, too many changes can lead to scope creep. Scope
creep means that the scope of the project keeps growrng This can delay delivery and increase costs.

5. High Resource Demands:
Agile requires regular meetings, reviews, and feedback, which can take up a lot of time and effort
from both the development team and the customer.

4
5 Testing

Deploymont

AGILE

Figure 1.3: Agile Methodology

Q.7. Compare and Contrast Waterfall Model and Agile Methodology.

Ans.

Feature Waterfall Model Agile Methodology

Development Linear and sequential — each phase must | Iterative and incremental — development

Process be completed before moving to the next. | occurs in small cycles called sprints.

Flexibility Low flexibility — difficult to change once a | High flexibility — changes can be made
phase is completed. during the development process.

Customer Limited involvement — customer is involved | High involvement - continuous

Involvement mainly at the start and end. collaboration with. customers after each

sprint.

Risk High risk — issues are detected late, making | Low risk — regular testing and feedback"
it harder to fix problems. help identify and fix problems early.

Project Size Best for small projects with fixed and clear | Works well for medium to large projects
requirements. with changing requirements,

Testing Testing is done after the development | Testing is done after each sprint, allowing
phase, making it harder to fix issues. early identification of issues.

Changes in Changes are difficult and expensive once | Changes are welcomed and can be

Requirements development starts. incorporated at any stage.
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Team
Collaboration

Less collaboration among team members,
as phases are done separately.

High collaboration between team
members throughout the development |.
process.

infrastructure projects.

Best For Projects with fixed and well-defined | Projects with evolving requirements, like
requirements, like  regulatory or | web and mobile apps.
infrastructure systems.
Timeline Timeline is fixed, and project completion is | Timeline is flexible, as each sprint delivers
predictable. small parts of the software.
Documentation Heavy documentation is.required at each | Minimal documentation; more focus on
phase. working software and communication.
Examples Government systems, large-scale | Mobile apps, web development, and

software that requires regular updates.

Q.8. Imagine you are managing a project to develop a simple mobile application. Describe how you would
use the Agile Methodology to handle this project.

Ans, To manage the development of a simple mobile application, | would follow the Agile Methodology in the

following steps: :
1. Divide the Work into Small Tasks:

The project will be broken down into smaller tasks such as creating the login page, signup page, user
profile, settings, etc. This helps in organizing and managing the work more effectively.
2, Work in Short Cycles (Sprints):

The work will be planned in short time periods called sprints (usually 1 or 2 weeks). In each sprint, the
team will complete specific tasks or features of the app.
3. Daily Team Meetings: -

Short daily meetings, known as stand-up meetings, will be held where each team member shares:

o What they did yesterday

o What they plan to do today

o Any difficulties they are facing
4. Customer Feedback After Each Sprint:

At the end of each sprint, a working part of the application will be shown to the customer. Their feedback
will be collected, and any required changes will be made quickly.
5. Testing During Development:

After completing each feature, it will be tested immediately. Thls helps in fmdlng and fixing errors early in
the development process.
6. Continuous Improvement:

After every sprint, the team will review what went well and what can be improved in the next sprint. This
helps in improving teamwork and thequality of the product.

Agile Methodology helps in developing software step by step with regular customer feedback, early
testing, and continuous improvement. It makes the development process more flexible and effective.

Q.9.  What are the important steps involved in project planning and management for a software project,
and how do you estimate the costs of a project?

Ans.  Planning a software project is similar to planning a journey. You must know your destination, how long it
will take to reach there, and how much it will cost. Software project management involves several important steps
that help ensure the project is completed successfully and on tlme

Phases of a Software Project:
The management of a software project can be divided into five key phases:
1. Initiation —This is the starting point of the project. It involves defining the purpose of the project and
identifying its goals.
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2. Planning - In this phase, detailed planning is done about how the project will proceed. Resources,
time, and cost are estimated here. -

3. Execution — The ‘actual development work starts in this phase. The team writes code, designs
inter_faces, and builds the software. e

4. Performance Monitoring — During this phase, the progress of the project is regularly checked to
ensure everything is on track. '

5. Project.Closure — This is the final phase where the project is completed, delivered to the client, and
closed after evaluation.

Project Management Phases

STAGE1 STAGE2 STAGE3.  STAGE4  STAGES

CLOLOLORC)

Project - Project Project Project Project
Conception Planning Execution Monitoring & Close
and Initi ation Controlling

(Figure 1.4: The 5 Phases of a Project Management Plan)

1. Comprehensive Project Planning: /

: ; . » Do You Know?
Comprehensive planning means thinking carefully about every detail iy

i : : Big software companies are
of the project before starting. It includes: ok latof . ey or

« Understanding what the project is about : example in 2023, Microsoft's
e Deciding who will do which tasks worth was 2$. Trillion. This
e Planning how the work will be doqe shows how important software

is in today's digital world.

Proper planning helps in avoiding confusion and delays later in the
project. ; :
2, Setting Project Timelines:

Setting project timelines means deciding how much time each part of the project will take. Timelines help in:

¢ Managing work efficiently

» Completing the project on time

 Avoiding unnecessary delays
3. Estimating Costs:

Cost estimation is one of the most important parts of project planning. It means predicting how much
money will be requ:red to complete the project successfully. Accurate cost estimation is important for budgeting
and managing resources. ‘
q, Risk Assessment and Management:

Risk assessment and management are essential for avoiding problems dunng a project. It involves;

Steps in Risk Assessment:

1.  Identify. Risks: Find out what problems could happen during. the project. These can be technical,
operataonal or external.

2. Analyze Risks: Understand how likely each risk is and how badly it-can affect the project.
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3. Develop Mitigation Strategies: Make plans to reduce the chances of risks or lessen their impact. This
might include extra time or backup plans.
4. Monitor and Review: Keep checking for new risks and update your risk plans when needed.

5. Execution: )

In this phase, the actual software development begins. The project team:

* Writes the code : '

e Designs the software

e Builds the application

Teamwork, coordination, and regular updates are very important to keep the project on track during this stage.
6. Quality Assurance:

Quality assurance (QA) ensures the software works correctly and meets all the required standards. QA
includes:

* Testing the software

e Reviewing the code

* Getting feedback from users or stakeholders

e Checking progress regularly

The goal of QA is to deliver a high-quality product that functions as expected.
Q.10. What are the key factors involved in cost estimation for a software development project?
Ans. The kéy factors in cost estimation for a software development project are:

1. Development Team:
o The cost depends on how many people are needed, their skills, and how much they charge per
hour. A team with special skills may cost more.
o . Example: For the mobile app project, the team includes a project manager, 2 frontend developers,
2 backend developers, 1 Ul/UX designer, and 2 QA testers. Their hourly rates add to the total cost.

2. Technology Stack:

o The technologies and tools used in the project can affect the cost. Some tools or languages are
more expensive or require specialized knowledge.

o Example: The mobile app uses React Native, Node.js, and MongoDB. The cost of using these tools
depends on how much expertise is required and any licensing fees.
3. Project Duration: '
o The longer the project takes, the more it will cost. More time means more resources are needed.

o Example: The mobile app project is expected to take 6 months. The longer duration means higher
costs due to more work hours.

4.  Risk Management:

o Identifying risks and planning for them can add extra costs. A backup fund is often set aside to
cover unexpected problems.
o Example: For the app project, risks include changes in the project scope or issues with technology.
A 10% contingency (backup) fund is included to cover these risks.
5. Quality Assurance:

o Ensuring that the software works properly by testing it is part of the cost. This includes fixing bugs
and making sure everything functions as expected.

o Example: The mobile app project will include several rounds of testing, which adds to the cost.

Cost Breakdown for the Mobile App Project:

* Project Manager
PKR 5,000/hour x 20 hours/week x 24 weeks = PKR 2,400,000

+ Frontend Developers .
2 developers x PKR 3,500/hour x 30 hours/week x 24 weeks = PKR 5,040,000
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« Backend Developers _
2 developers x PKR 4,000/hour x 30 hours/week x 24 weeks = PKR 5,760,000
e UI/UX Designer
PKR 3,000/hour x 20 hours/week x 24 weeks = PKR 1 440,000
e QATesters
2 testers x PKR 2,500/hour x 20 hours/week x 24 weeks = PKR 2,400,000
e Operational Costs
(Cloud hosting, development tools, software licenses) = PKR 1,000,000
e« Backup Fund
(10% of total estimated cost) = PKR 1,604,000
Total Estimated Cost: PKR 19,644,000 =
The total estimated cost of PKR 19,644,000 includes all major parts of the pro;ect like salaries for the
team, cost of using technologies, tools, testing, and a backup fund for any unexpected problems.

This example shows ho';v important it is to plan properly and think about every part of the project before
starting it.

Q.11. What are the steps involved in Risk Assessment and Management in a software project?

Ans. Risk Assessment and Management are very important parts of a software project.
It means finding out all the possible problems (risks) that might happen during the project, checking how
serious they are, and making a plan to handle them.
If we manage risks properly, the project is completed on time, within budget, and with good quality.
Steps of Risk Assessment and Management:
There are four main steps:
1 |dentify Risks:
~ First, we list down all the possible risks that can create problems in the project.
There are three types of risks:
e Technical Risks:
These risks happen when there'is a problem with the technology used in the pro;ect
Example: If a new technology is used and it does not work properly.
« Operational Risks:
These risks are related to the working of the project-team and resources.
Example: If there are not enough workers or important staff leave during the project.
e External Risks:
These risks come from outside the project and cannot be controlled easily.
Example: If market conditions change or new rules are made by the government.
Z. Analyze Risks:
After identifying the risks, westudy each risk carefully to find out:
e How likely it is to happen
e How much damage it can cause to the project
e This helps us focus more on the bigger and more serious risks.
3. . Develop Mitigation Strategies:
In this step, we make a plan to handle the risks. We try to either mitigate (reduce) the chance of risks
happening or reduce their bad effects. Some ways to handle risks are:
e Adding extra time (buffer) in the schedule
e Keeping extra workers or equipment ready
o Doing extra testing early to find problems in time
4. Monitor and Review:
We keep checking the project regularly.
e We look for any new risks that may appear.
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¢ We also check if the old risks need new handling plans. This keeps the project safe from unexpected
problems.

Example:

Suppose a project is using a new technology that has never been used before. The risk is that this new
technology may not work properly, causing delays and extra costs.
Mitigation Strategy:

Before using the new technology fully, the team can first do a small test project (pilot project).

This will help find any problems early and protect the main project from failure.

Q.12. What is meant by graphical representation of software systems? Explain the concept of UML and
describe Use Case Diagrams in detail. Also explain how to identify use cases.

Ans.
Graphical Representation of Software Systems:

Graphical representation means showing a software system through diagrams and pictures.

Graphical representation of a system hel'ps developers and users in understanding how the system works.
Drawing diagrams makes it easier to explain and manage the system. One popular way to do this is by using UML
diagrams. These diagrams show the parts of the system and how they work together.

Unified Modeling Language (UML):

UML stands for Unified Modeling Language.

It is a standard method to make diagrams that show how a software system is designed and how it works.
UML helps in making complex systems easy to understand.

Use Case Diagrams:
What are Use Case Diagrams? :

Use Case Diagrams show how different users (called actors) use a system. They give a simple picture of
the system's work from the user's side. Each use case shows an action or goal that a user wants to complete.
Purpose of Use Case Diagrams

The purpose of a Use Case Diagram is:

e To show what the system should do for the users.

e Toshow how different users interact with the system.

e To help developers understand the system requirements easily.

e To make planning and testing the system easier.

e To communicate clearly with users and clients.

How to Identify Use Cases?
The following steps are used to find use cases:
Step 1: Identify Actors
~ Find out who will use the system. The users, of system are called actors.

Actors can be: '

« Human users (like students, teachers, customers)

e Other systems (like a bank system or payment gateway)

Example:
In a library system, actors can be:
o Librarian
e Student

Step 2: Define Goals :
For each actor, think about what they want to do with the system. These goals become use cases.
Example:

For the Student, the goals may be:

e Borrow a book
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e Return a book

e Search for a book -
Step 3: Outline Interactions

Write down how the actor will interact with the system to reach their goal. Each interaction is.a use case.
Example:

¢ The Student selects a book, checks availability, and borrows it.

« The Librarian updates the system when the book is returned.

Step 4: Validate Use Cases ]

Show the use cases to the users or clients. Make sure nothing is missing and all actions are correct.
Example: -
Ask the librarian or a student:

"Is there any action you do that is not listed?"
If yes, add it.

Simple Use case diagram

e

Lilrru'im\ il

Retuum book

F o

4

Figure 1.9: Example Use Case Diagram for a Library System

Class Activity
Statement: _

- Imagine you are designing an online shopping platform. The platform allows customers to browse
products, add items to their cart, and make purchases. Additionally, the platform includes features for
administrators to manage product listings, process‘orders, and handle customer inquiries. There is also a feature
for delivery personnel to update the status of deliveries.

In the above class activity, you can compare your findings with the following:
° Actors:

o Customer

o Administrator

o Delivery Personnel
° Use Cases:
Browse Products
Add Items to Cart
Make Purchase
Manage Product Listings
Process Orders
Handle Customer Inquiries
Update Delivery Status

0 0.0 O 0

< studyplusplus.com <



Class Activity Sample Solution: ] . ;

Statement: Imagine you are designing an online shopping platform. The platform allows customers to
browse products, add items to their cart, and make purchases. Additionally, the platform includes features for
administrators to manage product listings, process orders, and handle customer inquiries. There is also a feature
for delivery personnel to update the status of deliveries.
Actors and Use Cases in an Online 'Shopping Platform:

In a computerized system, actors are the users who interact with the system, while use cases represent
the actions or services the system provides for each actor. :
Below is the identification of actors and their respective use cases in the online shopping platform:
Actors: / ;

1. Customer:

A customer is a person who visits the online shopping website to view and purchase products.

2. Administrator: =
An administrator is a person responsible for managing the system, including product listings and
customer queries.

3. Delivery Personnel: _
Delivery personnel are individuals responsible for delivering the purchased items to customers and
updating the delivery status. :

Use Cases: _
Actor Use Case Explanation _
Customer Browse Products | The customer canview different products listed on the website.
Add Items to Cart | The customer selects desired products and adds them to a virtual cart.

"Make Purchase

The customer completes the transaction by making paym_ent and placing
the order.

Administrator

Manage Product
Listings

The administrator adds, updates, or removes products from the online
store.

Process Orders The administrator verifies, approves, and prepares the orders for delivery.
Handle Customer | The administrator responds to customer questions and complaints.
Inquiries

Delivery
™ Personnel

Update Delivery
Status

The delivery personnel update the system about the current status of
delivery.

This class activity helps understand the basic working of an online shopping platform th'rough the
concepts of actors and use cases. It highlights how different users perform specific roles in the system. This
knowledge is useful for developing simple software models using System Analysis and Design principles.

Q.13.

Ans. A class diagram is a typé of drawing used in computer programming (especially in Object-Oriented
Programming) to show how different parts of a system are organized. It helps us understand how things are
connected and what each part can do. Class diagrams are part of a bigger language called UML (Unified-Modeling

What is a Class Diagram? Explain with the help of an example.

Language), which is used to plan software before it is built.

Example:

Think about how you organize your room:

¢ Your room is like the whole system or project.

« Inside the room, there are boxes. These boxes are like classes in a class diagram.
e Each box holds specific items.

e For example:

o A TbyBox holds toys

<

<
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o A BookBox holds books
o A ClothesBox holds clothes
These items are called attributes of the class.
e The boxes can also do things, like open, close, or move. These actions are called methods or functions.

e The ToyBox, BookBox, and ClothesBox are special types of the main Box — this shows the idea of
inheritance, where one class (child) is based on another (parent).

In simple terms:

A class diagram shows:

e The name of the class (like ToyBox)

e The attributes (what it has (characteristics))

« The methods (what it.can do (functions))

e And how it connects to other classes

So, a class diagram helps in planning software by making it clear what parts are in the system, what each
part does, and how they are connected.

This is shown in Figure 1.10: Class Diagram for Organizing Your Room.

Room

-name: String
-size: String

Box

-label: String
~-contents: String

ToyBox BookBox ClothesBox
-toys: List -books: List ~clothes: List

Figure 1.10: Class Diagram for Organizing Your Room

Q.14. What is a Sequence Diagram? Explain with the help of an example.

Ans. A Sequence Diagram is a type of diagram used in software engineering that shows how different objects
in a system interact with each other step by step. It helps us understand how messages or actions are passed from
one object to another over time.

In a sequence diagram, objects are shown as vertical lines and the interactions between them are shown
as arrows. These arrows are arranged in the order in which the actions happen. This is why it is called a "sequence"
diagram — because it shows the sequence or order of events.

Let us understand this with a simple example:

Example: Organizing Items into Boxes

Imagine a user is organizing different items such as toys, books, and clothes inte different boxes. The

sequence diagram for this activity will include the following interactions:

1. open|()

The user opens a box. This is the first step. It is shown as a message from the user to the box object.
2. put toys/books/clothes inside

After opening the box, the user puts the respective items inside it. For example:

-0 Inthe toy box, the user puts toys.
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o Inthe book box, the user puts'books.
o Inthe clothes box, the user puts clothes.
3. close() ;
Finally, the user closes the box after putting the items inside. This'step is also shown as a message.
All these actions are arranged in a sequence in the diagram to show the flow of the process — from
opening the box, putting items, and then closing the box.

Us Toys Box ; - Clothes B
£oF openQ y“ B(_)okis Box 0 e oxX
| : : :
! | I !
: opyn() : :
r ' U I
! 1 ' !
I 1 1 1
: : v . open( ! !
}‘ put 10ys inside ! : :

i . : ' E
| ‘ . 1

[ put books inside ! !
I 1 : J I
I’ I [] I
! | 1 1
i' "1 putclothes inside ; ; :
) closc() j ! :
4 ] 1 1
! ' [ :
E_ clobeQ : i
. 3 {
r 1 1

closc()

Figure 1.11: Sequence diagram of the user organizing items into‘!abéled baoxes

Importance of Sequence Diagrams:
« They help in understanding how a system works,
e They show the order of actions clearly.
e They are useful in planning software and system behavior.

Q.15. What is an Activity Diagram? Explain its purpose and usefulness with the help of an example.

Ans. Activity Diagram is a type ot diagram used in UML (Unif‘ed Modeling Language) It is used to show the
flow of activities or steps in a process, especially in complex systems. These diagrams are very helpfu! m
understanding how a process starts, what actions are performed, and how it ends.

Activity diagrams use symbols like:

« Start Node (black dot): shows where the process begins.

e Activity Box (rounded rectangle): shows a step or task.

¢ Decision Symbol (diamond): used when there is a choice or condition.

e Arrow: shows the direction or flow of activities.

» End Node (circle with a dot inside): shows the end of the process.
Example: Restaurant Management System
In a restaurant, the activity diagram can show the flow of how an order is managed. The steps are aﬁ
follows: : : e

1. Start: The process begins when a customer comes in.

2. Order Placement: The customer places the order.

3. Food Preparation; The kitchen staff prepares the food.

4. Order Delivery: The waiter delivers the food to the customer.

5. - End: The process ends after the food Is delivered.
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Each of these steps is shown with arrows pointing from one activity to the next, making it easy to follow
the process. If there is a decision to be made (like dine-in or takeaway), a diamond symbol (decision) is used.

Start

e

[Order PlacementJ

: A
&)od,Praparalion)

Dine-in Bine-in takeaway

3

Order Delivery
®

Figure 1.12: Activity Diagram with Decision and Connector Symbol

Q.16. How is UML Diagram used in different stages of software development to enhance understanding and
communication? : '

Ans. UML (Unified Modeling Language) is a valuable tool in soft\irare-development that helps improve clarity
and teamwork at every stage of the project.

Planning:
In the planning stage, UML diagrams help the team clearly see and understand the system’s requirements
and design before coding begins. These diagrams help everyone visualize the project, which makes it easier to

make decisions and spot potential problems early. Diagrams like Use Case Diagrams and Activity Diagrams show
how the system will work and what it needs to do.

Benefits: _

e Helps the team agree on what the system should do.

e Finds problems or gaps before development starts.

e Sets clear expectations for the project.
Development: _ g

During development, UML diagrams guide developers in understanding how the system is structured and
how the different parts work together. Diagrams like Class Diagrams and Sequence plagrams show how the
system components are connected and interact. This helps developers follow the design and build the system
consistently.
Benefits: ;

» Helps developers follow the correct design and structure.

e Makes it easier to spot mistakes in the design early.

¢ Keeps the development process organized and efficient.
Communication:

UML diagrams act as a common language that everyone on the team can use, even those without
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‘technical knowledge. By using simple, visual diagrams, it's easier for all team members, including clients or
business stakeholders, to understand how the system works. This improves communication and helps everyone
stay on the same page.
Benefits:

e« Makes it easier for everyone to understand the system, no matter their role.

« Helps avoid confusion between technical and non-technical team members.

* Keeps everyone aligned on the project's goals.

Q.17. Explain the concept of design patterns in software development. Discuss some commonly used design
patterns with examples.

Ans. e Design patterns are simple and ready-made solutions to problems that happen again and again while
creating software.

e They are like templates or plans that help developers solve common design problems easily.
o Design patterns make the development process faster, easier, and more organized.
Some Commonly Used Design Patterns:
1. Singleton Pattern
o Whatitdoes: Makes sure that only one object of a class is created and used in the whole program.
o Example:
* Imagine a room with only one key. Everyone who wants to enter must use the same key.
* In software, it is used when we want only one connection to a database or a single logging
system. ]
2. Factory Pattern
o What it does: Creates objects without telling the user how they are made.
o Example:
* Think of a factory that makes different types of toys. You just tell the factory what you want,
and it gives it to you without showing how it's made.
= This pattern helps to keep the creation process separate from the main.program.
3. Observer Pattern .
o . What it does: Sends updates to many objects when something changes in one object.
o Example:
= Imagine a news channel that sends updates to many viewers. Whenever news is updated, all
viewers get it automatically.
= This pattern is-used in apps like weather'apps or stock market apps where many users need
to get updates.
4. Strategy Pattern
o What it does: Lets you choose from different ways to solve a problem.
v o Example:
= Think of a toolbox with many tools. You pick the right tool for the job.

* In a navigation app, you can choose between shortest route, fastest route, or scenic
(beautiful or lovely) route. :

* This pattern helps you switch between options easily.

Class Activity

Identify a real-world scenario around you where you can apply one of these design patterns. Share your
examples in the next.class. ;

Class Activity — Sample Answer
Design Pattern Applied: Observer Pattern

"

Real-World Example: School Notification System
In our school, we often receive important announcements like exam schedules, holiday notices, or special
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event updates. Suppose the school uses a mobile app to send these updates to all students, teachers, and parents
at the same time.

This is just like the Observer Pattern. In this case:
e The schodl admin is the main source of information (like the subject).
¢ Allstudents, teachers, and parents are observers.

» Whenever the admin updates something (like exam dates), the information is automatically sent to
all observers using the app. -

This pattern helps to make sure that everyone gets the correct and latest information quickly, without
x4
having to check again and again. :

So, the Observer Pattern is used here to send real-time notifications to many people at once.

Q.18. What are the applications of design-patterns in software design? Explain.

Ans. Design patterns are used in software development to make the design and coding process easier and
more effective. They help developers write better programs by solving common problems in a smart way.
Here are some key uses of design patterns: :
1. Reduces Code Complexity
o Design patterns give a clear and simple structure to the code. /Do You Know?
» This helps developers write code that is organized and easy to Many popular  software

follow. frameworks and libraries are
2. Increases Code Reusability built using design patterns.

o Since design patterns are proven solutions, they can be used | Forexample, the Model-View-

again and again in different parts of the program. CO:;ro!ler (IVLVC(; palttem »

o This saves time and effort, as deve?ohers don’t have to create ?rz'mev:.rr;rkv:ﬁke RE:; gﬁr::ir;:
new solutions every time. and Angular

3. improves Team Communication 247 / :

o Design patterns act as a common language among developers.

c When everyone uses the same pattern names and ideas, it becomes easier to understand each
other’s code.

4, Makes Code Easy to Change and Fix
o Design patterns help create code that is flexible and easy to update. :
. o When changes are needed, they can be done without breaking the whole program.
5. Helps in Building Strong and Clean Software '
o  Using design patterns.leads to robust (strong) and maintainable systerns
o The final software is easier to test, fix bugs, and improve over time.

Q.19. What is Software Debugging and Testing? Explain their types in detail.

Ans. : ' ' :

Software Debugging and Testing:

Software Debugging and Testing are very important steps in the software development process. They help

make sure the software works properly and meets user needs. These steps help developers find and fix mistakes
(bugs) and confirm that the software runs smoothly.

Software Debugging:
Debugging is the process of finding and removing errors (bugs) from software. Bugs are m|stakes in the
code that cause the software to behave in the wrong way.
Purpose of Debugging:
¢ To identify errors in the software.
e Tomake corrections so the software works correctly.
Did You Know?

The term "debugging" came from an event in 1947, when a real moth was found stuck in a computer a:'nd
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was removed. That's how the name debugging started!
Common Tools and Best Practices in Debugging:
1. Debugger Tools
Special software that helps programmers run the program step by step and check where the error is.
2. Print Statements ' ;
Programmers add print statements in the code to see the value of variables at different stages.
3. Code Review .
Other developers check the code to find errors that one person might miss.
Testing:
Testing means checking the software to ensure that it works as expected and meets ‘all the given
requirements. g
Purpose of Testing:
e To find hidden errors.
e To ensure the software is working correctly.
 To check if the software is ready for users.
e To check whether the software meets all user and system requirements.
Types of Testing:
1. Unit Testing:
e Itis the first level of testing.
e It is the process of testing individual parts or units of a software program (like functions or
modules) to make sure each-one works correctly.

e Itisusually performed by software developers or programmers during the qeveiopment phase.
Example Activity:
Write a unit test in your favorite programming language for a simplé.function (like adding two numbers).
2. Integration Testihg:
e This is the second level of testing.
e Itchecks whether different units or modules of a program work properly when they are combined.
e Purpose: To make sure all parts of the software can communicate and function together.
o Performed by developers or testing teams (QA engineers) to ensure modules interact correctly.
3. System Testing:
e |tis the third level of testing.
e It tests the complete software system to make sure it meets all the specified requirements.
e It checks:
o Functionality
o Performance
o Security
o Whether the software meets all the requirements.
e Carried out by quality assurance (QA) testers or independent testing teams.

4. Acceptance Testing (
e Thisis the final stage of testing. Do You Know? '
« It is done to check whether the software is ready to be | Acceptance testing '5

sometimes called User
Acceptance Testing (UAT)
because it is often done by the
end-users of the software.

o |t checks if the software works in real-world situations. J

e Usually done by end-users, clients, or customers, sometimes with the help of QA teams.

accepted by the customer or end user.

* Purpose: To make sure the software meets the user’s needs
and is ready to be delivered.
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Class Activity

Try writing a unit test for a simple function in your favorite programming language.
Language Used: Python
Function: Add Two Numbers
Step-by-Step Guide:
1. Define the Function

We start by writing a simple function that adds two numbers
def add_numbers(a, b):

returna+b
Write the Unit Test .
Now, we write a test to check if the add_numbers function works correctly.
# Test the add_numbers function '
result= add_numﬁers(z, 3)
# Check if the result is correct
if result ==

print("Test Passed!")
else:

print("Test Failed!")

3. _Explanation

 Function: add_numbers takes two inputs (a and b) and returns their sum.
e Test: We call add_numbers(2, 3) and expect the result to be S
«  ‘Verification: If the result is 5, we print "Test Passed!"; otherwise, we print "Test Failed!".

Q.20. Discuss the importance of software development tools in the software development process.
a) Explain the role of l[anguage editors, translators, and debuggers in creating and maintaining software.
b) Provide examples of each tool and describe how they contribute to the efficiency and accuracy of

. software development.

Ans.  Software development tools are special programs that help developers write, test, and manage software
projects. These tools make the development process easier, faster, and more accurate. They also help in reducing
errors and saving time.

Purpose of Development Tools:

To write and edit code easily

To find and fix errors (bugs)

To convert code into machine language

To organize software projects

To collaborate in teams using version control systems

(a) Role of Language Editors, Translators, and Debuggers:
1, . Language Editors

o Definition: Language edltors (or code editors) are tools used to write and edit source code.
o Role: They offer features like syntax highlighting, auto-completion, and real-time error
detection, which make coding easier and reduce mistakes.

2. Translators

o Definition: Translators convert high-level code (like C++, Python) into machine- readable code.

o . Types:
« Compiler: Converts the entire program at once before execution.

* Interpreter: Translates and runs code line by line.
o Role: Help computers understand and execute code correctly.

3. Debuggers

o Definition: Debuggers are tools used to detect and fix bugs in programs.
o Role: Allow developers to run code step by step, check variables, and locate errors easily.
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(b) Examples of Each Tool and Their Contribution:
1. Language Editors
o Examples:
= Notepad++ —Simple and lightweight
= Sublime Text — Fast and easy to use
= VS Code — Feature-rich editor with debugging tools
o Contribution:
These tools make coding faster and cleaner. For example, VS Code has an integrated terminal
- and debugger, reducing the need to switch programs.
2. Translators
o Examples:
= GCC- Compiler for C/C++
» Javac - Compiler for Java
=  Python Interpreter — Runs Python code line by line
o Contribution:
= Compilers like GCC and Javac provide fast execution and catch errors during compilation.
= Interpreters like Python Interpreter help in testing code quickly and are ideal for beginners.
3. Debuggers
o Examples:
* GDB - Debugger for C/C++
» Visual Studio Debugger — For .NET and C++
o Contribution:
Debuggers help identify bugs, inspect variables, and improve software quality and reliability by
catching errors early:

Software development tools are essential for making software efficient, accurate, and easy to develop.
They help programmers-at every stage, from writing code to testing and fixing errors.

Q.21. Define online and offline computing platforms. Explain the purpose of source code repositories and
how they support teamwork and version control. Provide examples of both online platforms and source
code repositories. :

Ans. Online and Offline Computing Platforms:

These platforms allow developers to write'and test code either online (on the internet) or offline (on their
local computer).

Types:
e Online Platforms — Web-based, accessible from anywhere.
Examples: Repl.it, Gitpod .
¢ Offline Platforms — Installed on a computer.
Examples: Visual Studio, Eclipse :
Source Code Repositories:
Source code repositories are online platforms where developers store, manage, and track changes to
their code. They help in teamwork and version control.
Purpose:
+ To save code safely.
e Totrack all changes made in the code.
¢ Toallow multiple developers to work together.
Examples: i
o GitHub — Most popular for open-source projects.
« Bitbucket — Supports private and public repositories.
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3.

Exercise
Multiple Choice Questions

Primafy purpose of the Software Development Life Cycle (SDLC) is to?

a) design websites b) deliver high-quality software within time and cost estimates
'ic) manage'database systems d) create hardware components g

Which type of requirement specifies how the system should perform?

a) Functional Requirements b) Non-Functional Requirements
¢) Technical Requirements d) Operational Requirements

In the context of SDLC, what is the role of a framework?

*a) To write code from scratch

b) To.provide a structured foundation with predefined components and architectures
c)To maﬁage hardware

d) To perform manual testing -

Which software development model involves working in short cycles or sprints?

+ a) Waterfall Model ; b) Agile Methodology

c) Lean Software Development d) Scrum
Crucial aspect of comprehensive project planning:

a) Understanding the project scope and tasks ~ b) Deciding the project's colour scheme
c) Hiring a large development team d) Ignoring potential risks

Factor that does NOT influence the cost estimation of a software project:

a) Scope of the project b) Technology stack

»

_c) Number of meetings held d) Operational costs

The purpose of Use Case Diagrams is to:
a) To document the system's architecture.

" b) To identify and document the system's functional requirements.
" ¢) To illustrate’the database schema.

.d).To define the system's user interface design.

Correct Answers

Correct Option {

=
ol

b) To deliver high-quality software within time and cost estimates

b) Non-Functional Requirements

| b) To provide a structured foundation with predefined components and architectures

b) Agile Methodology
a).Understanding the project scope and tasks

c) Number of meetings held

Q.l1.

Ans.

NSjo|vnslwinielo

b) To identify and document the system's functional requirements

Short Answer Questions

Differentiate between functional and non-functional requirements.

Functional Requirements . Non-Funétidnal'Requ'ifements

i}

Functional, requirements describe..the specific:| Non-functional requirements define the quality
tasks or functions the system must perform, attributes and performance criterfa the system

must meet.
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Q.2.

Ans.

Q.3.

An s'.

Q..

Ans.

Q.5.
Ans,

These requirements focus on what the system
shoqid do, such as the tasks or actions it needs to
perform.

These requirements focus on how the system
performs, such as speed, reliability, or user-
friendliness.

These requirements are directly related to the
system's behavior and its ability to fulfill user
tasks.

These requirements are related to the overall-
system quality, including performance, security,
and usability.

An example of a functional requirement is: "The

.An example of a non-functional requirement is:

system should allow users to log in and register."

"The system should load in less than 3 seconds."
Explain why the testing phase is important in the Software Development Life Cycle (SDLC), and provide
two reasons for its significance.
The Testing Phase is important in the SDLC because it ensures the software works as intended and meets
user requirements.
1. Identify and Fix Bugs:
The testing phase helps find any bugs or errors in the software that may have been missed earlier,
ensuring the software works correctly.
2. Ensure Reliability and Quality:
It ensures that the software meets the required standards for both functionality and performance,
making it reliable for real-world use.
3. Validate User Expectations:
Testing confirms that the software aligns with the user’s.needs and expectations, ensuring that the
final product delivers the desired results.
lllustrate the concept of continuous integration in Agile Methodology and discuss its importance in
software development. g
Continuous Integration (Cl) is a practice in Agile where developers frequently add their code changes into
the main project multiple times a day. Every time new code is added, the system automatically checks for
errors by running tests to ensure the new code works well with the existing software.
Importance:
e Early Detection of Problems: Bugs are found early, which makes them easier to fix.
« Saves Time: By addressing issues early, it reduces time spent fixing big problems later.
« Improves Collaboration: Frequent updates help the team work together smoothly.
» Increases Quality: Regular integration and testing ensure that the final software is more reliable and
stable. :
Evaluate the main steps involved in risk assessment and management, and assess their importanceina
software project. .
Risk assessment and management help in finding problems early and making plans to handle them
The main steps are:

1. Identify Risks k

List all possible risks like technical issues, worker shortages, or market changes.
2. ‘Analyze Risks
Check how likely each risk is and how badly it can affect the project.
3. Develop Handling Strategies
Make plans to reduce the chance of risks or Iessen their effects, like adding extra time or using backup
resources.
4. Monitor and Review
Keep checking for new risks and update plans when needed.
Risk management is important to complete the project on time, save money, and maintain good quality.
Explain the purpose of a Use Case Diagram in software development.

The purpose of a Use Case Diagram is:
« To show how different users (actors) interact with the system.
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« To help understand the system's main functions from the user's point of view.
* Toassist in planning, designing, and testing the software.

Q.6. Compare and contrast a Sequence Diagram with an Activity Diagram, highlighting the key differences.
Ans. Sequence Diagram Activity Diagram
A Sequence Diagram shows how objects interact | An Activity Diagram shows the flow of steps or
with each other in a sequence of time. activities in a complete process.
It focuses on the order of messages exchanged | It focuses on the flow of control from one activity |
between different objects. to another.
It uses lifelines, arrows (messages), and | It uses activity boxes, arrows, decision nodes,
activation bars. start and end nodes.
It represents how - and when objects | It represents what happens step by step in a
communicate in a system. process or system.
Useful for showing object behavior during specific | Useful for showing overall system behavior or
: operations. ' workflow,
Q.7.  Describe the Factory Pattern and explain how it differs from directly creating objects, with an example.
Ans.  The Factory Pattern is a way to create objects without directly specifying their exact class. Instead of.using
commands like new Piz‘za(},l we use a factory method that decides which object to create based on input.
Example: :
Think of a food delivery service. You order food (like pizza or burger) without knowing how it’s made or
which restaurant prepares it. _
» The food delivery service is the Factory.
» Different foods (pizza, burger) are the Products.
* You just choose the food and get it delivered.
In software, the factory method works the same way by creating the right object without the user
needing to know the details.
Difference from Direct Creation: _
» Direct creation: You create objects yourself, e.g., new Pizza().
« Factory pattern: You ask the factory to create objects for you, maklng the code flexible and easier to
manage.
Long Question Answers
Q.1. Design a flowchart for a user registration process in a software application. Outline its key steps.
Ans. Steps in User Registration Process:

1. Start
This is the beginning of the process.
2. Display Registration Form
The user is shown 3 registration form where they must enter details like their name, email, password, etc.
3. User Inputs Data
The user fills out the form with the required information.
4. Validate Data
The system checks if all fields are filled and if the entered data is valid (e.g., proper email format,
strong password). "
o Ifdatais invalid, go back to step 3 for the user to correct the errors.
o If data is valid, move to step 5.
5. Check If User Exists

The system checks if a user already exists with the same email or username.
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o If user exists, show an error message and return to step 3 for the user to input a different
email/username.

o If user does not exist, move to step 6.
6. Store User Data
The system stores the user's details in the database.
7. Display Success Message
The system shows a confirmation message like "Registration Successfull"
8. End
The process finishes

( Stant )
!

Display Registration Form

|
L4

User Inputs Data

Data Valid?

Check If User Exists

User Exists? Yesﬁ_\

+

Store User Data
: i
Display Success Message

-y

L d

Q.2. Imagine you are managing a project to develop a simple mobile application. Describe how you would
use the Agile Methodology to handle this project.

Ans. * SEE ANSWER OF CHAPTER Q.8.

Q.3. Consider an online banking system. Create a Use Case Diagram to show the interactions between
customers, bank staff, and the system.

Ans. A Use Case Diagram shows how different people (called actors) use the functions of a system. In an online
banking system, there are different users like Customer, Cashier, and Manager, who interact with the system to
perform various tasks.

Actors in the Online Banking System:

1. Customer — A person who uses banking services like creating accounts and requesting loans.

2. Cashier - A staff member responsible for updating balances, handling credit/debit transactions, and
entering loan details.
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3. Manager — A senior officer who approves loans and manages bank staff.
4. Bank - A general entity involved in core banknng operations like approving accounts, overseeing the

system, and managing transactions.

Maln Use Cases:
Actor Use Cases
Customer Add Account, Check Balance, Transfer Money, Request Loan
Cashier Update Balance, View Terms of Loan, credit / debit
‘Manager - Approve Loan, Manage staff, Promotions, Salary
Bank -Add Account, Check Balance, Transfer, Approve Account, Monitor Transactions

Each actor is connected to the actions (use cases) they are allowed todoin the system.

Use Case Diagram:

-

.Banking S_\‘slm;

Add Account

--‘-‘-""i--_‘_- »

Transaction

Customer

winclude» 4, -°

: !‘l «extend»
Update Balance

Cashier vinr@ 4
mnclude:k- 7 < wextend»

™

B W include~

Manage Workers
~include» -~ 134

winclude»

Check Interest

Approve Loan

Type of LOAN

. . _uextend»
L - .

Promotions

One Customer on the left connected to:
- Add Account

-> Check Balance

-» Transfer-Money .

-> Perform Transaction

One Cashier on the right connected to:
-» Update Balance
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- Transactions
¢ One Manager on the right connected to:
- Approve Loan
- Manage Staff
e The Bank actor is shown interacting with:
o Add Account o Transaction o Transfer
o Check Balance o Approve Loan
Use of <<include>> and <<extend>> in the Diagram:
e <<include>> is used when one use case always uses another.
Example:
o "Transaction" includes "Credit" and “Debit" because every transaction involves either a credit or debit.
e <<extend>> is used when one use case optionally adds to another.

Example:
o "lLoan" can be extended by "Approve Loan" or "Check Interest" — these happen only when
needed.

This Use Case Diagram helps us understand how different users interact with the online banking system.
Each actor performs specific functions.

Q4. You are developing a food delivery application. Create a Sequence Diagram to show the process of
placing an order, from the customer selecting items to the deiivery of the order.

Ans. This sequence diagram illustrates the process of placing an order in a food delivery application. It begins
with the customer selecting a restaurant, starting the Online Food Ordering System to fetch the menu from the
Restaurant Database. Once retrieved, the system displays the menu to the customer. The customer then places
an order, which is sent to the restaurant. After confirmation, the customer makes a payment, verified by the
Payment Gateway. Upon successful verification, the system sends a payment confirmation to the customer.
Finally, the order is handed over to the Delivery Person, who delivers it to the customer.

Customer i o S Restauant | | Goteway Parson,
selects :estaurantl i
i fetchesmenu
returns menu i
displays menu i
- places order A
sends orfler "
i confirmsjorder 4
sends confirmation i
5 makes payment %
. confirms payment oA
e ‘ verifies payment 5
pay b .
confirmation
i rejceives order &
[ Customer needs 10 select a restaurant and place an order | -
| Customer need to make oo afer placing order |
T -
asmer | | Greogognen | | S || newe | | G | ] ey |
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Discuss the.importance of software development tools in the software development process.

Q.5.
a) Explain the role of language editors, translators, and debuggers in creating and maintaining
software. 2 .
b) Provide examples of each tool and describe how they contribute to the efficiency and accuracy. of
" software development.
Ans. SEE ANSWER OF CHAPTER Q.20.
SLO Based Questions
Q.1. Define SDLC.
Ans. SDLC stands for System Development Life Cycle.
It is a structured process used to design, develop, test, and maintain software.
The SDLC ensures that the software is developed efficiently and meets user needs and quality standards.
The main stages are planning, design, coding, testing, deployment, and maintenance.
Q.2. Name the stages of SDLC. ' i
Ans. The main stages of SDLC are:
1. Requirement Gathering
2. Design
3. Development
4. Testing
5. Deployment
6. Maintenance
Each stage plays a critical role in ensuring successful software development.
Q.3. Whatis Requirement Gathering in SDLC?
Ans.  Requirement Gathering is the first phase of SDLC where developers collect detailed information from
: users and stakeholders.
The goal is to understand what the software needs to do, which features are required, and how the system
will interact with users.
Methods like surveys, interviews, and document reviews are used to gather this data.
Q4. Give three methods used in Requirement Gathering.
Ans. Three methods used for gathering requirements are:
1. Interviews and Surveys — asking users and stakeholders questions to identify their needs.
2. Observations — observing how users work with existing systems to find areas of improvement.
3. Document Review — analyzing existing documents, reports, or manuals to understand what the
system should include.’
Q.5. What are Functional Requirements?
Ans.  Functional requirements define the specific tasks, behaviors, or services that a software system must perform.
They describe what the software should do.
Examples include user registration, data entry, and search functions.
Q.6. What are Non-Functional Requirements?
Ans.  Non-functional requirements define how the software should perform tasks rather than what it should do.
They describe the system's qualities like performance, security, and usability.
For example, ensuring the software loads in under 5 seconds or has 99.9% uptime.
Q7. Whatis the Design Phase in SDLC?
Ans. The Design Phase is where the software’s structure and user interface are planned out.
Developers create models, diagrams, and mockups to visualize how the system will work.
; It helps ensure the software is well-organized, user-friendly, and meets requurements before coding begins. *
Q.8. Whatis the Development Phase in SDLC?
Ans.  The Development Phase is when the actual programming begins.
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Q.9.
Ans.

Q.10.
Ans.

Q.11.
Ans.

Q.12.
- Ans.

ol Qo 13.
Ans.

Q- 140
Ans.

Q.15.
Ans.

Q.16.
Ans.

Q.17.
Ans.

Q.18.
Ans.

Developers convert the design into code using programming languages.

They also test small parts of the software during this phase to identify and fix any bugs or issues early
What is the Testing Phase in SDLC?

The Testing Phase ensures that the software works correctly and meets the required standards.
It involves checking the functionality, performance, and compatibility of the software.

By identifying and fixing bugs, developers ensure that the software is ready for deployment.

Name three types of testing done during the Testing Phase.

Three types of testing during the Testing Phase are:

1. Functionality Testing — verifying if the software features work as expected

2. Performance Testing — checking if the software performs well under different loads.

3. Compatibility Testing — ensurjng the software works across various devices and platforms.

What is the Deployment Phase?

The Deployment Phase involves releasing the software to users.

It includes installation, configuration, and final real-world testing to ensure the software functions as

" expected.

After successful deployment, the software is made available for use by the end-users
What is the Maintenance Phase?
The Maintenance Phase involves keeping the software updated and functlomng after deployment.

It includes fixing bugs, updatlng the software to meet new requirements, and improving features based
on user feedback.

Regular maintenance ensures the software remains efficient and secure.

Write three activities done during the Maintenance.Phase.

Three activities done during the Maintenance Phase are:

1. Bug Fixing — resolving any issues or errors found after deployment.

2. Adding New Features — updating the software to include additional features.

3. System Optimization — improving the performance and efficiency of the software.
Define Software Development.

Software Developmeént is the process of designing, writing, testing, and maintaining software to solve
specific problems. '

"It involves using different programming languages, tools, and techniques.

The goal Is to convert user needs into functional and reliable software.

Write any three points showing the importance of Software Development.

1. Software solves real-world problems in industries like health, business, and education. .

2. Itimproves efficiency by automating tasks, saving time and reducing human error.

3. Itenhances communication through platforms like social media and messaging apps.

How does Software Development help businesses? ‘
Software helps businesses by automating tasks, managing data, and improving decision-making.
It reorg'anizes operations like inventory, sales, and customer service:

Businesses can also use software for analyzing data and reporting to improve planning and strategy.
State three purposes of SDLC.

Three purposes of SDLC are:

1. To create software that meets user requirements and expectations.

2. To complete the software project within time and cost limits.

3. To ensure the software works efficiently and reliably.

Write any three benefits of using SDLC.

Three benefits of using SDLC are:

1. It reduces errors by following a structured process.

2. Itimproves teamwork and coordination among developers.
3. it saves time and resources by preventing mistakes and revisions.
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Q.19.

Ans.

Q.20.

Ans.

Q.21.

Ans.

Q.22.
Ans.

Q.23.

Ans.

Q.24.

Ans.

Q.25.

Ans.

Q.26.

Ans.

Q.27.

Ans.

Q.28.

Ans.

What is a Framework in Software Development?

A framework is a pre-built set of tools, libraries, and guidelines that help developers create software faster.
It provides a foundation for the development process, making coding more efficient and organized.
Frameworks help reduce repetitive work and improve the consistency of the software.

Write three benefits of using a Framework.

Three benefits of using a framework are:

1. Time-Saving - it reduces the need to write repetitive code.

2. Consistency —ensures the code follows a standard structure.

3. Improved Quality — helps in writing cleaner, more reliable code with fewer errors.

Give an example of a Software Development Framework.

An example of a Software Development Framework is Django Framework.

It is used for building websites and comes with built-in features like user login systems and database
management tools.

Using Django speeds up development and ensures the application is scalable and secure.

Define Software Process Model.

A Software Process Model is a framework that outlines the stages or steps involved in the development
of software. It guides how software is.planned, developed, tested, and-maintained. Popular models
include the Waterfall Model and Agile Methodology.

What is the Waterfall Model? '

The Waterfall Model is a traditional software developrent method where each phase must be completed
before the next phase starts. It follows a linear and sequential process. Phases include Requirements,
Design, Implementation, Testing, Deployment, and Maintenance.

What are the main phases of the Waterfall Model?

The main phases of the Waterfall Model are:

Requirements — Understanding and documenting what the software needs to do.

Design — Planning how the software will be built.

Implementation — Writing the code.

Testing — Fmdlng and. fixing issues.

Deployment — Releasing the software to users.

Maintenance — Updating and fixing the software after release.

What is Agile Methodology?

Agile Methodology is a flexible approach to software development that breaks the process into short
cycles called sprints. Each sprint focuses on delivering a small piece of the software, ailowing for quick
feedback and changes during development

What are the main characteristics of Agile Methpdology?

The main characteristics of Agile Methodology are: -

e lterative development — Work is done in short cycles, or sprints.

e Customer collaboration — Regular feedback is collected from the customer.

e Flexibility — Changes can be made during development.

e Frequent delivery — Small, functional pieces of software are delivered regularly.

What are the advantages of the Waterfall Model?

The Waterfall Model has several advantages:

e Clear structure — Each phase is distinct and easy to follow.

* Simple to manage — Progress is easy to track since the phases are well-defined.

» Good for small projects — Works best when the requirements are clear and unlikely to change.

What are the disadvantages of the Waterfall Model?

Some disadvantages of the Waterfall Model are:

* Inflexible - Difficult to change once a phase is completed.

* late testing — Testing occurs after development, making issues harder to fix early.

* Notideal for complex projects—It doesn’t work well for projects with changing or unclear requirements.
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Q.31.
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Q.33.
Ans.

Q.34.
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Q.35.
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Q.36.
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Q.37.
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Q.38.
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What are the advantages of Agile Methodology?

Agile Methodology has several benefits:

e Flexible - Changes can be incorporated at any time during development.

e Customer satisfaction — Regular feedback helps ensure the software meets customer needs.

e Faster delivery — Smé_li, functional-pieces of software are delivered quickly.

What are the disadvantages of Agile Methodology?

Some disadvantages of Agile Methodology include:

e Requires constant feedback — Customers must be available throughout the development process.

e Not suitable for large projects — Managing large teams can be challenging.

e Unpredictable timelines — Due to ongoing changes, it can be hard to predict when the project will be finished.
Define Scope Creep in Agile.-

Scope Creep in Agile happens when the project keeps growing because of too many changes or additional
features. This can delay the project and increase costs, as the scope of work expands beyond the original plan.
What is meant by Iterative Development in Agile?

Iterative Development in Agile means building the software in small, repeatable cycles called sprints.

After each sprint, the software is tested, and feedback is used to improve the next version.

How is customer invelvement in Waterfall different from Agile?

In the Waterfall Model, customers are involved mainly at the start and end of the project. However, in
Agile Methodology, customers are involved continuously, providing feedback after-every sprint.

What is Frequent Delivery in Agile? 3

Frequent Delivery in Agile means delivering small, functional pieces of softwaie regularly after each
sprint. This allows customers to see progress and make adjustments early.

Describe the Testing Phase in the Waterfall Model.

In the Waterfall Model, the Testing Phase occurs after the software has been fully developed. During this
phase, the software is tested for bugs and issues to ensure it works as expected before release.
Compare Waterfall Model and Agile_l\_ﬂ_ethodologv.

Feature Waterfall Model ; Agile Methodology
Development Linear and sequential, each phase | Iterative and incremental; development
Approach follows the previcus ona. occurs in short cycles called sprints.
Flexibility Limited; changes are difficult to | High; allows for changes and
implement once a phase is completed. | improvements throughout the
! development process.
Customer Minimal; customer. involvement is | Continuous; regular feedback s
Involvement typically at the beginning and end of the | collected from the customer.
project.
Testing Occurs after the development phase is | Integrated throughout the development
complete. process; testing is done during each
sprint.
Project Size Best suited for small projects with well- |.lIdeal for Iérge, complex projects where
Suitability defined requirements. requirements may evolve over time.

What is Lean Software Development?
® Lean is an agile method that removes waste and focuses on quick, quality software delivery.
e Itcomes from Lean manufacturing ideas (Toyota Production System).

e Example: Used by startups for building apps quickly.
State any three principles of Lean Software Development.
* Eliminate waste to save time (e.g., avoid unnecessary meetings).
* Deliver software fast (e.g., release app updates quickly).

e Empower the team (e.g., allow developers to solve technical problem:s).
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Q.41.
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Q.44.
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QQGS-
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Q.46.
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Q.48.

Ans. ~

For which types of projects is Lean Software Development suitable?

e Mobile app development for quick market entry.

¢ Startup software projects needing frequent updates.

e Web services like food delivery apps (e.g., Foodpanda).

Why Lean is not suitable for highly regulated projects?

* Such projects require strict planning and legal approvals.

e Lean’s fast-moving nature may not match safety and legal needs.

e Examples: Aviation software, medical devices, bankihg software.

How does the market capitalization of Microsoft in 2023 highlight the lmportarlce of software

_ development in today's digital age?

The market capitalization of Microsoft exceeding $2 trillion in 2023 highlights the immense value and
economic importance of software development in today's digital age. It shows how software companies
can become major global players, influencing various industries and economies. Microsoft’s success
shows how software development drives innovation, creates jobs, and generates significant revenue,
emphasizing its critical role in the modern world.

What is software project planning?

Software project planning is the process of organizing tasks, timelines, resources, and costs before starting
a project. It helps to know what needs to be done, who will do it, and how long it will take. Proper planning
ma'kes‘sure the project is com'pleted on time, within budget, and with good quality.

What are the main phases of a project management plan?

The main phases of a project management plan are:

« Initiation: Defining the project and assigning a manager.

e Planning: Deciding on tasks, resources, timelines, and costs.

e Execution: Working on the project and completing the tasks.

e Monitoring: Checking progress and making changes if needed.

e Closing: Finalizing the project and handing it over.

Define comprehensive project planning.

Comprehensive project planning means thinking about everything before starting. It includes planmng
tasks, resources, costs, risks, and timelines. This helps avoid risks and ensures the project moves smoothly,
saving time and money.

What is the importance of setting project timelines?

Setting project timelines is important because it helps make sure the project is finished on time. It helps
organize tasks, set deadlines, and avoid délays. Having a clear timeline also helps in managing resources
and keeping the team focused.

Explain the concept of estimating costs in a software project.

Estimating costs is predicting how much money will be needed for a project. This includes paying for the
development team, tools, and resources. Accurate cost estimation helps create abudget, ensuring enough-
money is available for the project.

List the factors involved in estimating software project costs.

Factors that affect software project costs include:

Development Team: The size of the team and their pay rates.
Technology Stack: The tools and technologies used in the project.
Project Duration: The longer the project takes, the higher the cost.
Risk Management: Costs for handling potential problems.

Quality Assurance: Costs for testing and fixing bugs.

What is risk management in a software project?

Risk management is identifying and solving problems that could affect a project. By managing risks, the

project stays on track, within budget, and meets its goals. It involves fi ndmg risks, analyzing them, and
taking action to reduce them.

e & o o »
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Q.59.
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Q.60.
Ans.

Name the types of risks in a software project.

There are three types of risks: '

e Technical Risks: Problems with technology ortools.

e Operational Risks: Problems with people or resources, like worker shortages.

e External Risks: Risks outside the project, like market changes

What is the first step in risk management?

The first step in risk management is to identify risks. This means listing all possible problems, like
technology failures or resource shortages. Identifying risks early helps create plans to prevent or solve
them.

Explain how to analyze risks in a software project.

To analyze risks, you evaluate how likely each risk is and how much it can affect the project. This helps
you decide which risks need attention first and which ones can be handled later Analyzing risks helps plan
the right actions.

What are risk mitigating strategaes?

Risk mitigating strategies are plans to reduce or avoid risks. This might include adding extra time in the
schedule, using backup resources, or testing early to find problems. These plans help keep the project on track.
Why is it important to monitor and review risks regularly? :

It is important to monitor and review risks regularly to catch any new risks and check if existing ones are being
handled properly. Regularly reviewing risks helps you adjust plans and make sure the project stays on track.
How can risks impact a software project?

Risks can delay the project, increase costs, or lower the quality of the final product. For example,
technology problems can make the project take longer, and missing resources can slow it down. Without
managing risks, the project can face serious issues.

Explain the concept of 'Contingency Fund' in cost estimation.

A contingency fundis extra money added to the budget for unexpected problems. This fund is used to
deal with any issues that come up during the project. It ensures that the project can continue without
going over budget.

How do you calculate the total estimated cost of a software project? _

To calculate the total cost, you add up the costs of the project manager, developers, designers, testers,
tools, and a contingency fund. This total shows the full cost required to complete the project.

What is the role of Quality Assurance in software project cost estimation?

Quality Assurance (QA) ensures the software works correctly and meets the required standards. The costs
for QA include testing and fixing bugs. O.A is important because poor-quality software can cause delays
and increase costs later. H

What is the importance of setting realistic project costs?

Setting realistic costs is important because it helps plan the pro;ect s budget.-It makes sure all tasks are
funded properly, including development, testing, and resources. If costs are not realistic, the project may
run out of money or be delayed.

What are the steps in risk assessment and management?

The steps in risk management are:

o Identify Risks: List all possible problems.

¢ Analyze Risks: Evaluate their likelihood and impact.

e Develop Handling Strategies: Plan actions to reduce or manage the risks.

e Monitor and Review: Check if the risks are handled and if new ones arise.

Why is risk analysis important in a software project?

Risk analysis is important because it helps find which risks are most likely and could cause the biggest

problems. Analyzing risks early lets the project manager make plans to prevent or reduce these risks
before they affect the project.
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How do mitigating strategies help in risk management? .

Mitigating sirategies help by giving selutions to reduce the chances of risks happening or to minimize their

effects. For example, testing new technology first can reduce the risk of it failing during the project.

Who developed UML and what are they known as?

UML was developed by three software engineers: Grady Booch, James Rumbaugh, and Ivar Jacobson.

They are known as the "Three Amigos" of UML. :

What is meant by graphical representation of scftware systems? .

Graphical representation of software systems means using diagrams and visuals to show how a software

system works. It helps in understanding, managing, and communicating the structure and behavior of the

system easily. ;

What is UML in software engineering?

UML stands for Unified Modeling Language. It is a standard way to draw diagrams that show the design
and working of a software system. It helps in understandmg complex systems more clearly.

What is a Use Case Diagram?

A Use Case Diagram is a type of UML diagram that shows how users (called actors) interact with a system.

It represents the main functions or tasks the system performs for the users. n

\Write any three purposes of Use Case Diagrams.

The main purposes of Use Case Diagrams are:

e Toshow what the system should do for users.

e To explain how users interact with the system.

e To helpin planning and testing the system.

What is meant by identifying actors in a use case?

identifying actors means finding out who will use the system. Actors can be human users like students or

librarians. or ather systems that interact with the software. :

What is the second step in identifying use cases and what does it mean?

The second step is Define Goals. It means finding out what each actor wants to do with the system, like

ccrrowing @ book or checking recerds in library management system.

What is-the third step in identitying use cases? Explain with meaning.

The third step 1s Outline Interactions. it means describing how the actor and the system work together to

ac hieve 3 goal. Each action becomes a use case.

What is meant by validating use cases?

Validating tise cases means checking the listed use cases with users or clients to make sure all-important

activities are included and correctly writton,

Give an examp!e of actors and use cases in a library system.

In a library ~v<iem, Student and Librarian are actors.

Some use casas dre:

e Borrow Book

¢ PReturn Book

e Aad MNew Book

Write the four steps to identify use cases.

The four steps to identify use cases are:

o Identify Actors — Find out who will use the system (e.g., student, teacher).

« Define Goals — Find out what each actor wants to do using the system.

« Outline Interactions — Describe how the actor and system will work together.

e Validate Use Cases — Check with users to confirm all actions are correct and complete

What is a design pattern in software development?

A design pattern is a general and reusable solution to a problem that often used during software
development. It is not a finished design but a guide or template that can be used to solve common software
design problems, Design patterns help make the software more organized, efficient, and easy to maintain,
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Name any three benefits of using design patterns.

Three benefits of using design patterns in software development are:

e They reduce the complexity-of code by providing a clear and structured way to solve problems.

e They increase code reusability by offering ready-made solutions that can be used again in other parts
of the program.

e Theyimprove communication among developers by creating a shared vocabulary for solving common issues.

How do design patterns reduce code complexity?

Design patterns help reduce code complexity by providing standard ways to solve frequent programming

problems. This avoids writing complicated or confusing code. When developers follow a pattern, the

structure of the code becomes clearer and easier to read, understand, and maintain.

Why are design patterns useful for teamwork in software development?

Design patterns are useful in teamwork because they give all team members a common way to taik about

solutions. When developers use the same pattern names and structures, they can understand each other’s

ideas faster. This improves collaboration, reduces m:sunderstandmgs and helps everyone stay on the

same page during development.

Explain how design patterns make software flexible.

Design patterns make software flexible by allowing changes to be made easily without affectmg the entire

program. Since the code is written in a well-structured way, developers can modify one part of the

program witnout needing to rewrite the whole system. This flexibility is helpful for adding new features

or fixing bugs.

How can a design pattern help when updating a large software project?

When updating a large software project, design patterns help by making the code modular and weII—

organized. This means that each part of the code handles a specific task and follows a known structure.

As a result, changes can be made to one module (part) without breaking the rest of the system, making

updates faster and safer.

Suppose a developer wants to reuse a solution across many parts of a project Which feature of design

patterns helps here?

The reusability of design patterns helps in this case. Since patterns are designed to solve common

problems, they can be applied in different areas of the project without rewriting code. This saves time

and ensures consistency across the software, as the same pattern produces the same reliable result

wherever it is used.

Imagine you join a new software team. How can design patterns help you understand the existing code
better?

If the existing team has used standard design patterns, it becomes much easier for a new developer to
understand the system. The patterns follow known structures and names, which act like familiar building
blocks. This helps the new team merﬁber quickly understand how different parts of the code work and
how they are connected.

How is UML used in software development?

UML (Unified Modeling Language) helps peoplé understand and plan how software works. It is used in
three main ways:

Planning: Before writing code, we use UML diagrams to draw and plan how the system should work.

Development: While building the software developers look at UML diagrams to understand how parts of
the system are connected.

Communication: UML diagrarhs help everyone on the team, even those who aren’t programmers,
understand the system better,

What is a class diagram? . ]
¢ Aclass diagram is 3 visual representation used in software design.

e It shows the structure of a system using classes, attributes, and methods.
e It helps in understanding how different parts of a program are connected.
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Q.83.
Ans.

Q.84.
Ans.

Q.85.
Ans.

Q.86.
Ans.

Q.87.
Ans.

Q.88.
Ans.

Q.89.
Ans.

Q.90.
Ans.

Q.91.
Ans.

Q.92.
Ans.

Q.93.
Ans.

Q.94.
Ans.

What.does UML stand for?

* UML stands for Unified Modeling Language.

e itisa standard way to draw diagrams for software planning.

e It helps developers design', visualize, and document systems clearly.
Name the three main parts of a class in a class diagram.

® Class Name — The name of the class (e.g., Box, Room).

o Attributes — The data or properties held by the class (e.g., toys, books).

e Methods - The actions the class can perform (&.g., open(), close()).
What is the purpose of a class diagram?

|t shows the overall structure of a software system before codmg begins.
e [t explains what each class contains and how they are connected.

e It helps developers and students understand the design easily.

What is an attribute in a class diagram? Give an example.

e Anattribute is a variable or data field inside a class.

e |trepresents a property or characteristic of the object.

.o Example: In ToyBox, toys is an attribute storing a list of toys.

What is a method in a class diagram? Give an example.

e A method is a-function that describes behavior of a class.

e It shows what actions the object can perform.

e Example: open()-and close() are methods of the Box class.

Explain a class diagram using the example of organizing a room.

¢ The Room represents the whole system.

e Boxes like ToyBox, BookBox, and ClothesBox are classes inside the Room.

e Each box holds different items (attributes) and can perform actions like open() (methods).
What is inheritance in a class diagram? Give an example.

® |nheritance means one class gets features from another class.

e It helps avoid repeating code by reusing common attributes and methods.

e Example: ToyBox, BookBox, and ClothesBox inherit from the Box class.

How do class diagrams help in software development?

* They give a clear structure before coding starts.

e They help developers understand roles of each class and their re[ationships.

- » They reduce errors by improving planning and communication.

How are methods and attributes organized inside a class in a class diagram?

e Each class is shown as a rectangle divided into three parts.

e The top part shows the class name, the middle lists attributes.

e The bottom section contains methods (actions of the class).

Apply the concept of class diagrams to a school system. Name three possible classes.
e Student — attributes: name, roll number; methods: register().

e .Teacher — attributes: name, subjecti methods: teach(), markAttendance().
e Classroom — attributes: room number, capacity; methods: assignStudent().
Describe the relationship between Room, Box, and ToyBox in a class diagram.
e Room is the main container class that holds other classes like Box.:

e Boxacts as a general (parent) class with common features.

e ToyBox is a child class that inherits from Box and adds its own items.
Suggest two attributes and two methods for a BookBox class.

® Attributes: books (list of books), label (box name or tag).

e Methods: addBook() to put a book in, open() to access the box.

e These help define both the data and behavior of the BookBox.
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. Q.95.
Ans.

Q.96.
Ans,

Q.97.
Ans.

Q-98-

Ans.

Q.99.
Ans.

- Q.100.

Ans.

Q.101.

‘Ans.

Q.102.

Ans.

Q.103,

Ans.

Q.104.

Ans.

]

What is an Activity Diagram?

An Activity Diagram is a type of UML diagram that shows how a process or system works step by step. It
starts'with an action, shows how the tasks flow, and ends with the result.

It helps in understanding the logic of a system before making it, especially useful in planning and design.
Name any three basic compon'ents of an Activity Diagram.

e Start Node — shows where the process begins (shown as a filled circle).

e Activity — represents-a task.or action (shown as a rounded rectangle).

e End Node - shows where the process ends (shown as a circle with a dot inside).

These components help in clearly showing the flow of actions in a process.

What symbol represents the end of an activity in an Actlvity Diagram?

The End of an activity is shown using a circle with a filled dot inside.

This is called the End Node, and it tells us that the process is complete and no further action will occur.
Explain the use of arrows in an Activity Diagfam.

Arrows show the direction of flow between different steps or activities.

They connect one task to another and tell us what comes next in the process. Without arrows, we wouldn’t
know the sequence of actions.

Why are Activity Diagrams important in system design? . .
Activity Diagrams are important because they help us understand how a system will work before it's built.

They show the full flow of steps clearly, making it easier for both developers and clients to spot problems
and improve the design early.

What is the purpose of the Decision Symbol in Activity Dlagrams?

The Decision Symbol (a diamond shape) is used when the process has two or more options to choose
from. :

For example, in a food app, a user might choose between pickup or home delivery. The diagram shows
these choices clearly with different paths.

Identify which steps are involved in a food ordering process usmg an Activity Dlagram
The steps in a food ordering process are:

e Order Placement — when the customer gives the order.

e Food Preparation —~ when the kitchen cooks the food.

® Order Delivery — when the food is handed over to the customer.

These steps help in mapping the real-life process clearly in a diagram.

Apply the concept of Activity Diagrams to a library system. List 3 possiblé activities.
Three possible activities in a library system are:

® Book Search — user finds a book using the library system.

e Issue Book - the book is given to the user.

e Return Book — the user returns the book after reading.

These actions can be shown in an Activity Diagram to explain how the system wcrks step by step.
What is the purpose of a compiler in software development?

A compiler translates the entire high-level program into machme code before it runs.
Its purpose is:

* To detect errors before the program runs.
* To make the code run faster and more efficiently.
. Examples: dev C++ for C/C++, Javac for Java.
Define a debugger. Give one example.
A debugger is a tool used to find and fix errors (bugs) in a program.

It allows developers to test the program step-by-step to find where the problem occurs.
Example: GDB for C/C++ or Visual Studio Debugger.
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Q.105. What is the difference between an interpreter and a complter?

Ans.

Q.106.
Ans.

Q.107.
Ans.

Q.108.
Ans.

Q.109.
Ans.

Q.110.
Ans.

Q.111.
Ans.

Q.112.
Ans.

Q.113.

Compaier

Interpreter

machine code at once.

A compiler'translates the entire source code into -

An interpreter translates the code one line at a
time while executing it.

Programs run faster after compllatlon because the
whole code is already translated.

Programs run slower as each line is translated and
executed one by one.

A compiler shows all errors after compiling the
complete code.

An interpreter shows errors one by one as it
executes the code.

Compilers are better for creating final software
products.

Interprefers are useful for learning and testing
small programs.

Examples: Dev C++,

What is an IDE? Name two popular IDEs.
IDE stands for Integrated Development Environment.
It is a software that includes tools like editor, compiler, and debugger all in one place
Examples: Visual Studio, PyCharm, Eclipse.
What are source code repositories? How do they help in teamwork?
Source code repositories are online platforms where developers store and manage code.
They help by: ' “
e Tracking changes in code.
e Allowing multiple developers to work together without conflict.
Examples: GitHub, Bitbucket.
Define online and offline computing platforms with examples.
Online Qlatforms are used through the internet (e.g., Repl.it, Gitpod).
Offline platforms are installed on a local computer (e.g., Visual Studio, Eclipse).
These platforms help developers write and test their code in different environments.
Why are IDEs Important for Software Development?
IDEs (Integrated Development Environments) are important because they combine all the tools needed

for coding, testing, and debugging in one place. They help developers write code faster, find mistakes
easily, and test the code without switching between different programs.

Why are Platforms like GitHub Useful for Developers? g

Platforms like GitHub are helpful because they allow developers to save and share their code safely.
GitHub also tracks changes in the code, so developers can see what has been updated. It makes it easy for
multiple people to work on the same project together. )

What is the Purpose of Using Translators in Software Development?

Translators change the code written by developers in high level languages into binary or machine language
that the computer can understand. Compilers translate all the code at once, making the program run

Examples: Python Interpreter, JavaScript Engine.

‘faster, while interpreters translate the code line by line. Both help in running and fixing errors in the code.

Who are the "Gang of Four" and what was their contribution to software design?

The "Gang of Four" means four computer experts: Erich Gamma, Richard Helm, Ralph Johnson, and John
Vlissides. They became famous for writing a book called "Design Patterns: Elements of Reusable Object-
Oriented Software”. This book gave easy and reusable solutions to common problems in software
development.

Explain how design patterns are used in modern software frameworks with an example.

Design patterns are used to build software in a better and organized way. They help solve common

problems easily. For example, the MVC (Model-View-Controller) pattern is used in popular frameworks
like Ruby on Rails and Angular to keep code clean and manageable.

< <
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1.
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1.1 Software Development

4,

1.2 Introduction to Software Development Life Cycle

6.

1.2.1 Framework in Software Development

B‘

Important MCQs

What is the main purpose of software
development?

A) To create user manuals

B) To transform user needs into software praducts
C) To design hardware .

D) To produce only code

Which of the following is NOT a student learning
outcome for this chapter?

A) Understanding SDLC

B) Cooking recipes

C) Using UML diagrams

D) Applying debugging techniques

Which tool is specifically mentioned as useful in
software development? '

A) Hammer

B) Integrated Development Environment (IDE)

C) Paintbrush

D) Screwdriver

Software development is primarily about:

A) Designing hardware ' )
B) Creating computer programs for specific tasks
C) Writing novels

D) Building houses
Which activity is
development?

A) Writing code

C) Addressing issues

NOT part of software

B) Testing code
D) Cooking food

SDLC stands for:

A) Software Data Language Code

B) Software Development Life Cycle

C) System Design Logical Cycle

D) ‘Software Debugging Language Code

. . The main purpose of SDLC is to:

A) Deliver high-quality software that meets
customer expectations

B) Increase project costs

C) Avoid software testing

D) Ignore customer feedback

In software engineering, a framework is:
A) Aset of reusable concepts, practices, and tools

B) A physical structure.
C) A programming language

¢

©w

D) A type of hardware

Frameworks help developers by:

A) Making them write everything from scratch

B) Providing predefined components and
architectures

C) Limiting code reuse :

D) Increasing manual effort

Which is an example of a web development

framework?

A) Django

C) Excel

B) Microsoft Word
D) PowerPoint

1.2.2 Stages involved in SDLC

11.

" C) Testing
. Which activity is NOT part of requirement

13,

: 1.2.2.1 Requirement Gathering
The first phase of SDLC is:
A) Coding B) Requirement Gathering
D) Deployment

gathering?

A) Interviews and surveys

B) Observations

C) Document review

D) Writing code

Requirement gathering is similar to:

A) Planning a big event B) Coqking dinner
C) Building a car D) Drawing a picture

Functional & Non-Functional Requirements

14,

* C) Security

Functional requirements describe:
A) What the system should do

B) How the system performs

C) The cost of the project

D) Only the user interface

Which is a functional requirement for a Library
Management System?
A) User registration  B) System performance
D) Reliability
Non-functional requirements specify:

A) Quality attributes and constraints

B) Only user registration

C) Only book borrowing .

D) Only inventory management

17. Which is a non-functional requirement?

studyplusplus.com

A) Book borrowing
C) User registration

B) Performance
D) Inventory management
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18.

19,

1.2.2.2 Design .

Functional requirements are directly related to:
A) User interactjons and system tasks

B) System performance

C) Usability

D) Reliability

Non-functional requirements are related to:

A) System performance, usability, and reliability
B) Specific system tasks

C) User registration

D) Inventory management

20. The design phaseincludes all EXCEPT:

21.

22.

1.2.2.3 Coding / Development

23.

24,

1.2.2.4 Testing

25,

26.

A) Creating diagrams

B) Developing models

C) Planning architecture

D) Writing code

The purpose of creating diagrams in design is to:

A) Show how software parts connect

B) Test software

C) Deploy software

D) Maintain software ;

Planning the architecture in design helps to:

A) Decide the overall structure and component
interaction

B) Write code

C) Perform testing

D) Deploy software

The coding phase is where:

A) Programmers write code based on design
specifications

B) Requirements are gathered

C) Testing is done

D) Deployment occurs M

Coding translates specifications into:

A) Programming:language

B) Hardware

C) Diagrams

D) Surveys

Testing is the process of:

A) Checking software for bugs and issues
B) Writing code

C) Gathering requirements

D) Creating diagrams
Functionality-testing ensures:

A) All features work as specified

B) Software is installed

C) Diagrams are created

D) None of the above

¢

27.

Performance testing checks:
A) Software performance under different
conditions

B) Only user interface

C) Only diagrams

D) Only deployment

Compatibility testing ensures: ;

A) Software works on various devices and
operating systems

B) Only one device

C) Only one OS

D) Only'in design'phase

1.2.2.5 Delovment

29, Deplbyment is the process of:

A) ‘Making software available for users

B) Writing code

C) Gathering requirements-

D) Creating diagrams .

Which of the following is NOT part of
deployment? :
A)_Installation
C) Coding

B) Configuration
D) Testing in the realworld

3L

32,

1.2.2.6 Maintenance
Maintenance involves:
A) Ongoing updates and fixes
B) Only deployment
C) Only requirement gathering
D) Only coding
The main purpose of maintenance is to:
A) Ensure software continues to function correctly
B) Only test software
C) Only gather requirements
D) Only design software

1.3 Software Development Methodologies

33.

Software development methodologies are:
A) Structured  approaches. ~ to  software
development
B) Types of hardware
C) Types of databases
D) Types of programming languages
1.3.1 Introduction to Software Process Models

34.

studyplusplus.com

Software process models provide:

A) A framework for planning, structuring, and
controlling development

B) Only coding

C) Only deployment

D) Only testing

<



35.

1.3.1.1 Waterfall Model o -

36.

37.

38,

39.

1.3.1.2 Agile Methodology

A benefit of using process models is:
A) Predictability B) Uncertainty
C) Increased risk D) Less efficiency

The Waterfall Model is:

A) Linear and sequential

B) Circular

C) Random

D) Only for hardware

Which is NOT a phase in the Waterfall Model?
A) Requirement B) Design

C) Gardening D) Implement

A benefit of the Waterfall Model is:

A) Simple and easy to understand

B) High flexibility

C) Suitable for evolving requirements
D) None of the above

A limitation of the Waterfall Model is:
A) Inflexibility

B) Too flexible

C) No sequential process

D) Not suitable for small projects

40. Agile methodology is:

41,

42,

43.

0S. Droject planning in software development is like:

A) Flexible and adaptive

B) Linear and sequential

C) Inflexible

D) Only for small projects

Agile works in short cycles called:

A) Iterations or sprints B) Waterfalls
C) Phases D) Deployments
A benefit of Agile is:

A) High flexibility B) Inflexibility
C) No customer feedback

D) No updates

A limitation of Agile is:
A) Scaling challenges
C) No testing

Agile requires:

A) Active participation from stakeholders
B) No stakeholder involvement

C) No feedback

D) No changes

B) No feedback
D) No.coding

B) Cooking
D) Painting

A) Planning a trip
C) Gardening

46.

47.

48.

49,

50.

51.

52.

53.

1.5 Unified Modeling Language (UML) Diagrams

Setting project timelines helps to:
A) Keep the project on track

B) Increase costs

C) Skip testing

D) Avoid coding

Est_imatihg costs is important for:
A) Budgeting and resource allocation
B) Only coding

C) -Only deployment

D) Only testing

A key factor in cost estimation is:
A) Development team expertise

. B) Gardening tools

C) Painting skills

D) None of the above

Risk assessment in project management is for:
A) Identifying and managing potential risks
B) Igrioring problems

C) Increasing costs

D) Avoiding planning

Quality assurance costs are part of:

A) Project cost estimation

B) Only coding

C) Only deployment

D) Only requirement gathering

What does UML stand for?

A) Universal Modeling Language

B) Unified Modeling Language

C) Unique Modeling Language

D) Unified Management Language
The main purpose of UML diagrams in software
development is to:

A) Write code

B) Visually represent software systems
C) Test hardware :

D) Encrypt data

Which of the following is NOT a benefit of using
UML diagrams? ;

A) Improving communication among stakeholders
B) Visualizing system structure and behavior

C) Automatically generating all source code

D) Documenting system requirements

54. Which UML diagram shows the static structure of

a system?
A) Sequence diagram B) Class diagram
C) Activity diagram D) Use case diagram.
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55.

56.

57.

58.

59,

60.

1.6 Software Design Patterns

61,

62.

63.

Use case diagrams are mainly used to:

A) Show userinteractions with the system

B) Show program flow ™

C) Show database tables

D) Show hardware layout

Which UML diagram models the flow of activities
or processes?

A) Class diagram B) Activity diagram

C) Sequence diagram D) Use case diagram
Sequence diagrams are used to:

A) Model the interaction between objects over time
B) Show the static structure

C) Show user roles

D) Show deployment

Who can benefit from UML diagrams?

A) Only programmers

B) Only end-users

C) Developers, designers, and stakeholders

D) Only testers

In a use case diagram, an "actor" represents:

A) Aclass

B) A user or external system

C) A database table

D) A programming language

UML diagrams are most useful during which
phase?

A) Coding -

C) Deployment:

B) Design
D) Maintenance

What is a software design pattern?
A) A specific algorithm
B)™ A reusable solution to a common design problem

. C) A programming language

D) A debugging tool

Design patterns help software developers by:

A) Forcing them to write code from scratch

B) Providing proven solutions to recurring problems
C) Preventing code reuse

" D) Making code less maintainable

Which of the following is NOT a benefit of design
patterns?

A) Improving code maintainability

B) Increasing code duplication

C) Promoting best practices

D) Enhancing communication among developers
The Singleton pattern ensures:

A) Multiple instances of a class

B) Only one instance of a class exists

C) No instances of a class

<
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66.

67.

D) Unlimited instances

The Observer pattern is useful for:

A) Creating a single object

B) Notifying multiple objects about changes

C) Sorting data

D) Encrypting data

Which pattern provides a way to access elements
of a collection without exposing its structure?

A) Iterator B) Singleton

C) Observer D) Factory

Factory pattern is used to:

A) Create objects without specifying the exact class

i '_B) Destroy objects

. -C) Manage memory

68.

1.7 Debugging and Testing Strategies

69.

70.

71.

72.

73.
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D) Encrypt data

Design patterns are especially useful for:
A) Reinventing solutions

B) Solving common design challenges

C) Avoiding code reuse

D) Writing documentation

Debugging is the process of:

A) Writing code

B) Identifying and fixing errors in code

C) Designing diagrams

D) Deploying software

Which of the following is NOT a debugging

technique?

A) Using print statements

B) Using a debugger tool

C) lgnoring errors

D) Reviewing code

Testing ensures that:

A) Software meets requirements and works as
-expected

B) Software is never released

C) Only the user interface is correct

D) Only the code is readable

Unit testing focuses on:

A) Testing the entire system

B) Testing individual components or functions

“C) Testing hardware
.D) Testing only the user interface
‘Integration testing checks:

A) How different modules work together
B) Only individual functions )

C) Only documentation

D) Only deployment

<

.



74. System testing involves: . 77. An Integrated Development Environment (IDE) is
A) Testing the complete application used for:
B) Only testing code snippets ‘A) Writing, testing, and debugging code
C) Only testing diagrams B) Cooki_ng f°_°d d
D) Only testing documentation G Drawtmg P
D) Printing documents
75. Regression testing is done to: | 78. Asource code repository is used to:
A) Check if new changes have affected existing A) Store and manage code versions
functionality B) Store food
B) Only test new features C) Store images
C) Only test the user interface D) Store hardware
. D) Only test hardware 79. Which tool translates code into machine
language?
A) Compiler B) Text editor
76. Which of the following is a software C) Browser D) Scanner
development tool? 80. Version control systems help developers to:
A) Compiler A) Track and manage changes to code
B) Hammer B) Cook food
C) Screwdriver C) Print documents
D) Printer D) Draw diagrams
1. |82 [8]s [sla als. [Dl6e. |BJ7. TAala [Afs |8 lao]a
11. [ B |12. | D |13. | A |14. | A [25. | A [16. | A |17. | B |18. | A |19. | A [20. | D
21. | A |22. | A |23. | A |24. | A"NISSL A |26. | A 127.| A |28. | A |29. | A |30. ] C
3. | A [32. | A [33.| A |34.| A |35 | A |36. | A |37.| Cc [38.| A |39.| A |40. | A
41. | A |42. | A |43. |'A |4a. | A [a5. | A [46. | A |47. | A [48. | A |49. | A [50. | A
51. B |52. B |53. C |54. B |55. A |56. B |57. A |58. C |58. B |60. B _
61. | B |62. | B |63. | B |64. | B |65. | B |66. | A |67. | A [68. | B |69. | B [70. | C
71. | A |72. | B |73. | A |74. | A |75. | A |76. | A |77. | A |78. | A |[79.| A |80. | A"
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