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Developers Manual

Objective of the Developer Manual:

The objective of the developer manual, which contains a set of guidelines for
developers to follow during coding, is to provide a comprehensive resource that
promotes consistency, efficiency, and best practices in software development. The
manual aims to achieve the following objectives:

1. Standardization: By providing clear guidelines and coding standards, the manual
ensures that developers across the organization or team follow a unified approach.
This consistency facilitates code readability, maintainability, and collaboration, as
team members can easily understand and work with each other's code.

2. Efficiency: The manual helps developers write efficient code by suggesting best
practices, design patterns, and optimization techniques. By following these
guidelines, developers can avoid common pitfalls, improve performance, and
optimize resource usage, resulting in faster and more reliable software.

3. Quality Assurance: The manual emphasizes the importance of testing, debugging,
and code reviews. By incorporating these practices into the development process,
developers can identify and fix issues early on, resulting in higher-quality software
with fewer bugs. This, in turn, leads to improved user experience and increased
customer satisfaction.
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4. Maintainability: The manual encourages developers to write clean, modular, and
well-documented code. By following these guidelines, developers make their code
easier to understand, update, and maintain. This is especially important in long-term
projects or when multiple developers are involved, as it reduces the risk of code
becoming obsolete or difficult to work with over time.

5. Knowledge Sharing: The manual serves as a reference document that promotes
knowledge sharing and onboarding of new developers. It allows developers to
easily access best practices, coding standards, and design principles specific to the
organization or team. New team members can quickly understand the development
culture and start contributing effectively.

6. Continuous Improvement: The manual encourages developers to continuously
learn, improve their skills, and stay updated with industry trends. By incorporating
the latest coding practices and technologies, developers can enhance their
expertise, deliver innovative solutions, and remain competitive in the rapidly
evolving field of software development.

As of now below are the set of guidelines which every developer who is going to work
on the <Project Name> should follow

1. Code Structure and Organization:

a. Proper file and folder structure

Maintaining a well-organized file and folder structure helps developers locate
and navigate through code files more efficiently. Consider the following
practices:

o Group related files together in logical folders based on functionality or
modules.

o Adopt a consistent and intuitive naming convention for folders that reflects
the purpose or content they contain.

» Avoid having too many levels of nested folders to prevent excessive
complexity.
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Example:
In an online shopping application, you might have folders such as "Controllers,"

"Models," "Views," and "Utilities" to categorize files based on their
responsibilities. This structure allows developers to locate specific code files
more easily and understand the purpose of each folder.

b. Naming conventions for files, classes, methods, and variables

Consistent and meaningful naming conventions enhance code readability and
maintainability. Consider the following guidelines:

o Use descriptive names that accurately represent the purpose or behavior of
the file, class, method, or variable.

e Follow a standard naming convention that is agreed upon by the
development team or aligned with industry best practices.

¢ Avoid ambiguous or cryptic names that may lead to confusion.

Example:
In the online shopping application, you might name a class responsible for

handling user authentication as "UserAuthenticator.” Similarly, you could use
names like "CalculateTotalPrice" for a method that calculates the total price of a
shopping cart. Clear and descriptive naming conventions improve code
understanding and make it easier for developers to collaborate.

c. Separation of concerns (e.g., using a layered architecture)

Separating concerns and applying architectural patterns promote code
maintainability and scalability. Consider the following practices:

o Adopt a layered architecture (e.g., MVC, MVVM) that separates different
aspects of the application (e.g., presentation, business logic, data access).

o Ensure that each layer has clear responsibilities and interacts with other
layers through well-defined interfaces or contracts.

¢ Avoid coupling different layers tightly to allow for independent development,
testing, and evolution of each layer.

Example:
In the online shopping application, you might have separate layers for the

presentation (user interface), business logic (processing and validation), and
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data access (interacting with the database). This separation allows for easier
maintenance, reusability of components, and the ability to swap out or update
individual layers without affecting others.

d. Code modularity and reusability

Promoting code modularity and reusability improves development productivity
and reduces redundancy. Consider the following practices:

Break down complex functionalities into smaller, self-contained modules or
classes.

Encapsulate related functionality within classes or modules to promote code
reuse.

Utilize techniques like inheritance, composition, or dependency injection to
facilitate modularity and flexibility.

Example:
In the online shopping application, you might have a "ShoppingCart" module

that handles all shopping cart-related operations, such as adding items,
removing items, and calculating totals. This modular approach allows the
"ShoppingCart" module to be reused in different parts of the application,
promoting code reuse and maintainability.

2. Coding Standards and Style:

a. Consistent indentation, spacing, and formatting

Consistency in code formatting enhances readability and makes the codebase
more maintainable. Consider the following practices:

Use consistent indentation, such as tabs or spaces, to improve code
structure and alignment.

Apply consistent spacing around operators, parentheses, and braces to
improve code clarity.

Follow a consistent code formatting style, either by adopting an established
coding standard or defining an in-house style guide.

Example:
In the online shopping application, you can establish a coding standard that
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specifies whether to use tabs or spaces for indentation, the number of spaces
for indentation, and the placement of braces. This ensures that all developers
follow a consistent formatting style throughout the codebase.

b. Naming conventions for variables, constants, and functions

Using meaningful and consistent names for variables, constants, and functions
enhances code understandability. Consider the following guidelines:

o Use descriptive and self-explanatory names that reflect the purpose or
content of the entity.

o Follow a consistent naming convention, such as camelCase or PascalCase,
depending on the programming language or coding standard in use.

¢ Avoid using ambiguous or misleading names that can cause confusion or
misinterpretation.

Example:
In the online shopping application, you can use descriptive names for variables,

such as "productCount" or "totalPrice," to clearly indicate their purpose.
Similarly, you can use meaningful names for functions or methods, such as
"calculateTotalPrice" or "processOrder," that convey their intended behavior.

c. Proper commenting and documentation

Including comments and documentation in the codebase improves code
understanding and maintainability. Consider the following practices:

o Provide comments to explain complex logic, algorithmic choices, or any
non-obvious parts of the code.

o Document public APIs, classes, and methods, explaining their purpose,
input parameters, return values, and any important considerations.

e Use clear and concise language in comments and documentation, avoiding
unnecessary or redundant information.

Example:
In the online shopping application, you can include comments to explain

specific algorithms used for discount calculations or complex business rules.
Additionally, you can document public APIs or methods, including their usage
examples and any specific requirements or constraints.
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// Calculate the total price of the shopping cart

// based on the prices and quantities of the items.
// Returns the calculated total price.

public decimal CalculateTotalPrice(ShoppingCart cart)

{

// Implementation details

}

d. Use of meaningful and self-explanatory code

Choosing meaningful names for entities in the codebase improves code
readability and understandability. Consider the following practices:

e Use descriptive names that convey the purpose or behavior of variables,
functions, or classes.

e Avoid using single-letter variable names or abbreviations that may be
unclear to other developers.

o Choose names that are self-explanatory and reduce the need for excessive
comments or documentation.

Example:
In the online shopping application, instead of using a variable name like "p" to

represent a product, you can use a more descriptive name like
"selectedProduct” or "currentProduct"” to indicate its purpose clearly. Meaningful
names make the code more readable and reduce the cognitive load on
developers.

3. Error Handling and Exception Management:

a. Appropriate use of try-catch blocks

e Encourage developers to use try-catch blocks to handle exceptions in
critical sections of code where errors can occur.

« |dentify and catch specific exceptions that might occur and handle them
appropriately.

o Use catch blocks to log or report exceptions and provide meaningful error
messages to users or administrators.

Example:
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try

{
// Code that might throw an exception
// ...
}
catch (IOException ex)
{
// Handle IOException
LogException(ex);
ShowErrorMessage("An error occurred while reading the file. Please try again
later.");
}
catch (SqglException ex)
{
// Handle SqlException
LogException(ex);
ShowErrorMessage("A database error occurred. Please contact support.");
}
catch (Exception ex)
{
// Handle other exceptions
LogException(ex);
ShowErrorMessage("An unexpected error occurred. Please try again or contact s
upport.");
}

In this example, we have a try block that contains code that might throw
exceptions, such as an IOException or SglException. The catch blocks are
used to catch specific exceptions and handle them accordingly. For each
exception, we log the exception for debugging purposes and display an
appropriate error message to the user.

b. Handling and logging of exceptions

o Encourage developers to handle exceptions gracefully and provide
informative error messages to users.

e Implement appropriate logging mechanisms to capture exceptions and
relevant contextual information.

e Log exceptions with details like exception type, stack trace, timestamp, and
relevant input parameters to aid in debugging.

Example (logging with a logging framework like Serilog):
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try
{

// Code that might throw an exception
// ...

}

catch (Exception ex)

{

Log.Error(ex, "An exception occurred in the application.");
ShowErrorMessage("An error occurred. Please try again or contact support.");

In this example, we catch any exception that occurs, log it using a logging
framework like Serilog, and display a generic error message to the user. The
logged exception includes detailed information that can be used for debugging
purposes.

By following proper error handling and exception management practices,
developers can anticipate and handle potential errors, prevent application
crashes, and provide users with helpful feedback when something goes wrong.

c. Graceful error messages and user feedback

Proper handling of errors and providing meaningful feedback to users is crucial
for enhancing the user experience and assisting users in understanding and
resolving issues. Consider the following practices:

» Provide clear and descriptive error messages that explain what went wrong
and offer guidance on how to resolve the issue.

e Avoid exposing sensitive information in error messages that could
potentially compromise security.

o Offer user-friendly error messages that are easy to understand and do not
rely on technical jargon.

Example:
In the online shopping application, imagine a scenario where a user attempts to

make a payment, but the transaction fails due to an invalid credit card number.
Instead of displaying a generic error message like "Transaction Failed," the
application can provide a more specific and helpful error message like "Invalid
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credit card number. Please check the number and try again.” This message
informs the user about the cause of the issue and suggests a possible solution.

Additionally, the application can provide appropriate user feedback beyond error
messages. For instance:

» Displaying loading indicators or progress bars during long-running
processes to inform users that their action is being processed.

e Providing success messages or confirmation notifications when a task or
action is completed successfully.

» Offering guidance or instructions to users in the form of tooltips, inline help
text, or contextual messages to assist them in using the application
effectively.

Example:
In the online shopping application, after successfully adding an item to the

shopping cart, the application can display a success message like "ltem added
to your cart" or show a notification that briefly confirms the action. These types
of feedback reassure users that their actions were successfully executed and
provide a sense of confidence and satisfaction.

By implementing graceful error messages and user feedback mechanisms, you
can improve the user experience, reduce user frustration, and assist users in
resolving issues or performing tasks effectively. This contributes to higher user
engagement and satisfaction with the application.

4. Security Considerations:

a. Protection against common web vulnerabilities (e.g., cross-site scripting,
SQL injection)

e Implement input validation and sanitization to prevent cross-site scripting
(XSS) attacks.

o Use parameterized queries or prepared statements to prevent SQL injection
attacks.

o Employ measures like CSRF (Cross-Site Request Forgery) tokens to
protect against CSRF attacks.
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» Apply secure coding practices to mitigate common vulnerabilities, such as
insecure direct object references or insecure file uploads.

Example:

// Input validation against XSS attacks

string userInput = "<script>alert('XSS attack');</script>";

string sanitizedInput = SanitizeInput(userInput);

// sanitizedInput will be "<script>alert('XSS attack');</script>" becomes safe to
use.

// SQL query with parameterized queries to prevent SQL injection

string username = GetUsernameFromUserInput();

string password = GetPasswordFromUserInput();

string sql = "SELECT * FROM Users WHERE username = @username AND password = @pass
word";

SqlCommand command = new SqlCommand(sql, connection);
command.Parameters.AddwithvValue("@username", username);
command.Parameters.Addwithvalue("@password", password);

b. Proper authentication and authorization mechanisms

¢ Implement secure authentication methods such as password hashing and
salting.

e Use strong encryption protocols (e.g., HTTPS) for secure data
transmission.

e Implement role-based access control (RBAC) to ensure proper
authorization for different user roles.

o Validate user permissions and access rights before performing sensitive
operations.

Example:
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// Password hashing and salting during user registration
string password = GetUserPasswordFromInput();

string hashedPassword = HashAndSaltPassword(password);
SaveUserCredentials(username, hashedPassword);

// Role-based access control (RBAC)
if (CurrentUser.IsInRole("Admin"))

{
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// Perform administrative tasks

}
else if (CurrentUser.IsInRole("User"))
{
// Perform user-specific tasks
}

c. Secure transmission of sensitive data (e.g., using HTTPS)

e Use HTTPS (HTTP over SSL/TLS) to encrypt data transmitted between the
client and server.

e Implement proper handling of sensitive data, such as credit card
information, by adhering to PCI DSS (Payment Card Industry Data Security
Standard) guidelines.

e Encrypt sensitive data at rest, such as in databases or local storage, using
appropriate encryption algorithms.

Example:

// Secure transmission using HTTPS

[RequireHttps]

public IActionResult Checkout()

{
// Process payment and other sensitive information securely
1Y oo

}

// Encrypting sensitive data at rest

string creditCardNumber = GetCreditCardNumberFromInput();

string encryptedCreditCardNumber = EncryptData(creditCardNumber);
SaveEncryptedCreditCardNumber (encryptedCreditCardNumber);

By incorporating these security considerations into the development process,
you can protect your online shopping application from common web
vulnerabilities and ensure the safety and privacy of user data.

5. Performance Optimization:

a. Efficient data access strategies (e.g., caching, database indexing)
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Efficient data access is essential for optimizing performance. Consider the
following strategies:

e Implement caching mechanisms to store frequently accessed data in
memory, reducing the need for repetitive database queries.

o Utilize database indexing to improve query performance, especially for
frequently queried fields or columns.

o Employ query optimization techniques, such as using appropriate join
types, filtering data at the database level, and optimizing database schema
design.

Example:
In an online shopping application, you could implement caching for frequently

accessed product information. When a user requests product details, the
application first checks the cache. If the data is present, it retrieves it from the
cache instead of querying the database, reducing the overall response time.

. Minimization of network requests

Reducing the number of network requests can significantly enhance application
performance. Consider the following practices:

o Consolidate multiple requests into a single request, minimizing round trips
between the client and server.

e Use techniques like pagination or lazy loading to retrieve only the
necessary data, avoiding unnecessary data transfer.

o Employ compression techniques, such as GZIP, to reduce the size of
transferred data.

Example:
In the online shopping application, when displaying a list of products, you could

implement pagination to retrieve a limited number of products per page. As the
user navigates through the pages, the application sends requests for additional
data only when needed, reducing the amount of data transferred.

. Effective use of asynchronous programming

Asynchronous programming can improve responsiveness and performance,
particularly for long-running operations. Consider the following techniques:
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» Utilize asynchronous programming patterns, such as async/await, to offload
time-consuming tasks to separate threads or worker processes.

» Implement asynchronous I/O operations to avoid blocking the execution
thread and allow concurrent processing.

o Use techniques like parallel programming to execute independent tasks
concurrently, maximizing resource utilization.

Example:
In the online shopping application, when processing a user's order, you could

use asynchronous programming to handle tasks like sending confirmation
emails or updating inventory. By performing these operations asynchronously,
the application can remain responsive to other user interactions and avoid
blocking the main thread.

d. Proper resource management and disposal

Effective resource management ensures efficient utilization of system
resources. Consider the following practices:

» Dispose of resources, such as database connections, file handles, and
network connections, after they are no longer needed.

e Use using statements or try-finally blocks to ensure that resources are
properly released, even in case of exceptions.

e Avoid resource leaks by following best practices for resource disposal,
especially in scenarios where resources are scarce or have limited
availability.

Example:

In the online shopping application, when accessing the database, you should
ensure that database connections are properly opened and closed. By utilizing
the using statement, the connection is automatically disposed of after its usage,
freeing up system resources and preventing resource leaks.

6. Testing and Quality Assurance:

a. Unit testing practices and frameworks (e.g., NUnit, xUnit)

Unit testing involves testing individual units of code in isolation to verify their
correctness. Consider the following practices:

Developers Manual



o Write unit tests using a testing framework like NUnit or xUnit, which provide
tools and conventions for organizing and executing tests.

o Follow the Arrange-Act-Assert (AAA) pattern to structure unit tests, where
you set up the test environment, perform the action to be tested, and assert
the expected outcome.

o Ensure that unit tests cover a significant portion of the codebase, including
critical functionalities, edge cases, and error handling scenarios.

Example:

In the online shopping application, you could write unit tests for critical
components like the shopping cart functionality. These tests would verify that
items can be added, removed, and updated in the cart, and that the calculated
total price is accurate.

. Test-driven development (TDD) approach

Test-driven development is a software development approach where tests are
written before writing the actual code. Consider the following practices:

» Write a failing test that describes the desired behavior or feature.
e Implement the minimum code required to pass the test.

o Refactor the code to improve its design and maintainability while keeping
the tests passing.

Example:
In the online shopping application, using TDD, you would first write a failing test

that checks if the user can successfully place an order. Then, you would
implement the necessary code to fulfill that test, ensuring that the user can
complete the ordering process.

. Continuous integration and automated testing

Continuous integration (Cl) involves regularly integrating code changes into a
shared repository and running automated tests to detect integration issues
early. Consider the following practices:

e Setup a Cl system (e.g., Jenkins, Travis CI) to automatically build, test, and
deploy the application whenever changes are committed to the repository.

Developers Manual
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o Write automated tests that cover critical functionalities and business logic,
such as integration tests or end-to-end tests, to ensure proper system
behavior.

» Monitor the CI pipeline and investigate failed tests promptly to address any
issues.

Example:
In the online shopping application, a Cl system can be configured to build and

test the application whenever changes are pushed to the version control
repository. Automated tests can be executed to verify that different parts of the
application, such as user authentication, product search, and order processing,
function correctly.

d. Code review and peer collaboration

Code reviews involve systematically examining the codebase for quality,
correctness, and adherence to coding standards. Peer collaboration facilitates
knowledge sharing and helps identify potential issues. Consider the following
practices:

o Establish a code review process where developers review each other's
code for errors, bugs, and opportunities for improvement.

e Encourage constructive feedback and discussion during code reviews to
enhance code quality and consistency.

o Share knowledge and best practices among team members through pair
programming, tech talks, or internal forums.

Example:
In the online shopping application, developers can conduct code reviews before

merging changes into the main branch. By reviewing each other's code, they
can identify potential bugs, offer suggestions for optimization, and ensure
compliance with coding standards.

7. Version Control and Collaboration:

a. Effective usage of version control systems (e.g., Git)

Version control systems, such as Git, play a vital role in managing codebase
history and facilitating collaboration among developers. Here are some key
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aspects to consider:

o Ensure that all developers are proficient in using Git and its key commands,
such as cloning repositories, creating branches, committing changes, and
pushing and pulling code.

e Encourage the use of feature branches to isolate development work and
enable parallel development without interfering with the main codebase.

o Promote the practice of regularly committing changes to the repository to
ensure that code changes are tracked effectively.

Example:

In a team working on an online shopping application, each developer creates a
feature branch when starting work on a new feature. They commit their changes
to their respective branches, allowing for independent development. Once the
feature is complete, it can be merged into the main branch through a pull
request.

b. Branching and merging strategies

Proper branching and merging strategies ensure smooth collaboration and
minimize conflicts when integrating code changes. Here are some
considerations:

o Adopt a branching strategy that aligns with your team's workflow and
project requirements, such as Gitflow or trunk-based development.

» Define clear guidelines for creating branches, naming conventions, and
when to merge branches back into the main codebase.

» Utilize tools or plugins that aid in visualizing branch structures and
identifying potential conflicts.

Example:

In the online shopping application project, the team may follow a Gitflow
branching model. Each new feature or bug fix is developed in a feature branch,
and when ready, it undergoes code review and testing before being merged into
the develop branch. Release branches are created for production releases, and
hotfix branches are used to address critical issues in the live environment.

c. Proper commit messages and documentation
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Clear and descriptive commit messages and documentation are crucial for
maintaining codebase history and facilitating collaboration. Consider the
following:

e Encourage developers to provide meaningful commit messages that
describe the purpose of the changes and any relevant information.

o Adopt a consistent format for commit messages, such as prefixing with a
relevant label (e.g., feat, fix, docs) and including a concise summary.

o Document major code changes, architectural decisions, and important
project information to ensure future maintainability and knowledge sharing.

Example:
When a developer completes a feature or bug fix, they create a commit with an

informative message. For instance, a commit message could be: "feat:
Implement user authentication feature using JWT." This provides clarity on the
nature of the change and helps other team members understand the commit's
purpose.

. Collaboration tools and practices (e.g., pull requests, code reviews)

Effective collaboration relies on using appropriate tools and practices. Consider
the following:

» Utilize pull requests to facilitate code reviews and ensure that changes
meet quality standards.

e Encourage constructive code reviews to identify and address potential
issues, improve code quality, and promote knowledge sharing among team
members.

o Leverage collaboration platforms, such as GitHub or Bitbucket, to provide a
centralized location for code reviews, discussions, and issue tracking.

Example:
In the online shopping application project, when a developer completes a

feature or bug fix in their branch, they create a pull request. The pull request
triggers a code review process where other team members review the code,
provide feedback, suggest improvements, and ensure adherence to coding
standards before merging the changes into the main codebase.

Developers Manual
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8. Documentation and Knowledge Sharing:

a. Maintaining up-to-date documentation (e.g., APl documentation, user
guides)

To ensure that important information is properly documented and accessible,
consider the following practices:

o Create and maintain APl documentation that provides clear and
comprehensive guidance on how to interact with the application's APIs.

o Develop user guides or manuals that help end-users understand how to use
the online shopping application effectively.

o Document system requirements, architectural decisions, and any specific
configurations or setup instructions.

Example:
In the online shopping application, APl documentation can be generated using

tools like Swagger or OpenAPI. This documentation includes details about
endpoints, request and response formats, authentication mechanisms, and any
specific guidelines or constraints to follow when integrating with the application.

b. Internal knowledge sharing platforms or wikis

Encourage the use of internal knowledge sharing platforms or wikis to foster
collaboration and knowledge exchange within the development team. Consider
the following:

o Establish a centralized platform, such as Confluence or Microsoft
SharePoint, where developers can share information, best practices, and
lessons learned.

e Encourage team members to contribute to the knowledge base by
documenting solutions to common problems, tips and tricks, and useful
code snippets.

o Organize the documentation in a structured manner with clear
categorization and search functionality for easy navigation and retrieval.

Example:
The development team can utilize an internal wiki to document coding
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conventions, design patterns, and reusable components specific to the online
shopping application. This allows developers to quickly access information and
learn from the collective knowledge of the team.

c. Code documentation using XML comments or similar techniques

To improve code maintainability and facilitate understanding, consider
documenting code using techniques like XML comments or other suitable
approaches. Here are some key considerations:

e Encourage developers to provide meaningful comments for classes,
methods, and significant code sections, explaining their purpose and usage.

o Utilize tools and frameworks that can generate documentation from the
code comments, making it easily accessible to the development team.

o Document public APIs and interfaces to guide other developers on how to
interact with them effectively.

Example:
In the codebase of the online shopping application, developers can use XML

comments to document classes, methods, and properties. For instance, they
can describe the purpose of a specific method, its input parameters, expected
behavior, and any important considerations.

/// <summary>/// Retrieves a list of products based on the specified category.
/// </summary>/// <param name='"category'">The category of the products.</param>///
<returns>A list of products.</returns>public List<Product> GetProductsByCategory
(string category)

{

// Implementation details

}

By documenting the code using XML comments, other developers can easily
understand how to use the method and what to expect from it.

Effective documentation and knowledge sharing practices enable better
collaboration, reduce knowledge silos, and promote a smoother development
process. They empower team members to understand the system, contribute
effectively, and provide support when needed.
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For more resources :

Books :

Clean Code: A Handbook of Agile Software Craftsmanship by Martin Robert
C. (Author) :https://amzn.to/43GYqYg
The Clean Coder by Martin Robert C. (Author) https://amzn.to/30VZ5ks

Internet :
Clean Code Notes git hub Repo
https://github.com/JuanCrg90/Clean-Code-Notes?utm_source=pocket_reader
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https://www.amazon.in/s/ref=dp_byline_sr_ebooks_1?ie=UTF8&field-author=Martin+Robert+C.&text=Martin+Robert+C.&sort=relevancerank&search-alias=digital-text
https://amzn.to/43GYqYg
https://www.amazon.in/s/ref=dp_byline_sr_ebooks_1?ie=UTF8&field-author=Martin+Robert+C.&text=Martin+Robert+C.&sort=relevancerank&search-alias=digital-text
https://amzn.to/3OVZ5ks
https://github.com/JuanCrg90/Clean-Code-Notes?utm_source=pocket_reader

