Windows 1 Programming:

Comprehensive Guide

Introduction

Windows 11 is the latest operating system from
Microsoft, and it comes with a host of new features and
improvements. In this book, we will take a
comprehensive look at Windows 11, covering
everything from its architecture and API to its security
features and networking capabilities. We will also
explore advanced topics such as Windows Defender
ATP, Hyper-V virtualization, and Windows Subsystem

for Linux (WSL).

Windows 11 is a major upgrade from previous versions
of Windows, and it offers a number of significant
advantages. For example, Windows 11 is more secure

than ever before, with new features such as Windows



Defender ATP and improved access control lists (ACLSs).
Windows 11 is also more efficient than previous

versions, with improved performance and battery life.

In addition to its performance and security
improvements, Windows 11 also offers a number of
new features that make it easier to use. For example,
Windows 11 includes a new Start menu that is more
customizable than ever before. Windows 11 also
includes a new Action Center that makes it easier to

manage your notifications and settings.

Whether you are a new user or an experienced
Windows user, this book will help you get the most out
of Windows 11. We will cover everything you need to
know, from the basics of the operating system to
advanced topics such as scripting and cloud

integration.

By the end of this book, you will be a Windows 11

expert. You will be able to use Windows 11 to its full



potential, and you will be able to troubleshoot any

problems that you encounter.

This book is written for all levels of Windows users,
from beginners to experienced users. We will start with
the basics of Windows 11 and gradually move on to
more advanced topics. We will also provide plenty of

examples and exercises to help you learn.

We hope that you enjoy this book and that you find it
helpful.



Book Description

Windows 11 Programming: Comprehensive Guide is
the definitive guide to Windows 11, the latest operating
system from Microsoft. This comprehensive book
covers everything you need to know about Windows
11, from its architecture and API to its security features
and networking capabilities. You'll also learn about
advanced topics such as Windows Defender ATP,
Hyper-V virtualization, and Windows Subsystem for

Linux (WSL).

Whether youre a new user or an experienced
Windows user, this book will help you get the most out
of Windows 11. We'll cover everything you need to
know, from the basics of the operating system to
advanced topics such as scripting and cloud

integration.
In this book, you'll learn how to:

e Install and configure Windows 11



e Use the new features in Windows 11, such as the

Start menu and Action Center
e  Secure your Windows 11 system
e Troubleshoot common problems

¢ And much more!

Windows 11 Programming: Comprehensive Guide is
written by Pasquale De Marco, a Microsoft Certified
Trainer and author of several books on Windows.
Pasquale De Marco has been teaching Windows for
over 20 years and has helped thousands of people learn

how to use Windows effectively.

If you're ready to learn everything you need to know

about Windows 11, then this is the book for you.
What's new in Windows 11?

Windows 11 is a major upgrade from previous versions
of Windows, and it offers a number of significant
advantages. For example, Windows 11 is more secure

than ever before, with new features such as Windows



Defender ATP and improved access control lists (ACLSs).
Windows 11 is also more efficient than previous

versions, with improved performance and battery life.

In addition to its performance and security
improvements, Windows 11 also offers a number of
new features that make it easier to use. For example,
Windows 11 includes a new Start menu that is more
customizable than ever before. Windows 11 also
includes a new Action Center that makes it easier to

manage your notifications and settings.
Who is this book for?

This book is written for all levels of Windows users,
from beginners to experienced users. We'll start with
the basics of Windows 11 and gradually move on to
more advanced topics. We'll also provide plenty of

examples and exercises to help you learn.

About the author



Pasquale De Marco is a Microsoft Certified Trainer and
author of several books on Windows. Pasquale De
Marco has been teaching Windows for over 20 years
and has helped thousands of people learn how to use

Windows effectively.



Chapter 1: Windows 11 Architecture

1. Kernel and User Mode

Windows 11 uses a hybrid kernel architecture, which
means that the kernel is divided into two parts: the
kernel mode and the user mode. The kernel mode is
responsible for the most critical tasks of the operating
system, such as managing memory, scheduling
processes, and handling hardware interrupts. The user
mode is responsible for running applications and

services.

The separation of the kernel into two modes provides
several benefits. First, it helps to improve security. By
running applications in user mode, the operating
system can prevent them from accessing critical system
resources. Second, it helps to improve performance. By
running the kernel in kernel mode, the operating

system can avoid the overhead of having to check for



security violations every time it executes a kernel

function.
The kernel mode is responsible for the following tasks:

e Managing memory
e Scheduling processes
e Handling hardware interrupts

e Providing low-level hardware access to

applications

e Enforcing security policies
The user mode is responsible for the following tasks:

e Running applications

e Running services

e Providing a user interface to the operating
system

e Handling user input

The kernel mode and the user mode are separated by a
boundary called the user-mode/kernel-mode

boundary. This boundary prevents applications from
9



accessing critical system resources and from modifying
the kernel. The user-mode/kernel-mode boundary is
enforced by the hardware, by the operating system,

and by applications.

The hardware enforces the user-mode/kernel-mode
boundary by using a special processor mode called
protected mode. Protected mode prevents applications
from accessing memory that is outside of their address
space. It also prevents applications from executing

instructions that are not valid in user mode.

The operating system enforces the user-mode/kernel-
mode boundary by using a set of security checks. These
checks are performed every time an application
attempts to access a kernel resource. If an application
fails a security check, the operating system will

terminate the application.

Applications enforce the user-mode/kernel-mode
boundary by using a set of programming conventions.
These conventions prevent applications from making

10



direct calls to kernel functions. Instead, applications
must use a set of system calls to access kernel

resources.

The separation of the kernel into two modes is a key
design feature of Windows 11. It helps to improve

security, performance, and reliability.
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Chapter 1: Windows 11 Architecture

2. Process and Thread Management

Processes and threads are the fundamental building
blocks of Windows 11. A process is a running instance
of a program, and a thread is a unit of execution within
a process. Windows 11 uses a preemptive multitasking
kernel, which means that the operating system decides

when to switch between processes and threads.

Each process has its own private address space, which
means that it cannot access the memory of other
processes. This helps to protect the system from
malicious software and data corruption. Threads share
the same address space as the process that they belong
to, but they have their own stack and registers. This
allows threads to execute concurrently within the same

process.

Windows 11 supports multi-core processors, which

means that it can run multiple threads on different

12



cores simultaneously. This can significantly improve
the performance of applications that are designed to

take advantage of multiple CPUs.

The Windows 11 process and thread management
system is very efficient and scalable. It can handle a
large number of processes and threads without any
performance degradation. This makes Windows 11 a
good choice for running complex applications and

workloads.

Here are some of the key features of the Windows 11

process and thread management system:

e Preemptive multitasking: The operating system
decides when to switch between processes and
threads.

e DPrivate address space: Each process has its own
private address space, which helps to protect the
system from malicious software and data

corruption.
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e Threads: Threads share the same address space
as the process that they belong to, but they have
their own stack and registers. This allows
threads to execute concurrently within the same
process.

e  Multi-core support: Windows 11 supports multi-
core processors, which means that it can run
multiple threads on different cores

simultaneously.

e Scalability: The Windows 11 process and thread
management system is very efficient and
scalable. It can handle a large number of
processes and threads without any performance

degradation.

The Windows 11 process and thread management
system is a powerful and flexible tool that can be used
to create a wide variety of applications. It is an

essential part of the Windows 11 operating system, and
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it plays a vital role in the performance and stability of

the system.
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Chapter 1: Windows 11 Architecture

3. Memory Management

Memory management is a critical aspect of any
operating system, and Windows 11 is no exception.
Memory management in Windows 11 has been
significantly improved over previous versions of
Windows, and it now offers a number of new features

and capabilities.

One of the most important new features in Windows 11
is the use of a new memory manager. The new memory
manager is more efficient than the old memory
manager, and it can handle larger amounts of memory.
This allows Windows 11 to run more applications and
processes simultaneously without running out of

memory.

Another new feature in Windows 11 is the use of a new
page file system. The new page file system is more

efficient than the old page file system, and it can handle

16



larger page files. This allows Windows 11 to use more

memory for caching, which can improve performance.

Windows 11 also includes a number of new features
that make it easier to manage memory. For example,
Windows 11 includes a new Task Manager that
provides more information about memory usage.
Windows 11 also includes a new Memory Diagnostic
tool that can help you identify and fix memory

problems.

Overall, the memory management in Windows 11 has
been significantly improved over previous versions of
Windows. The new memory manager, the new page file
system, and the new memory management features

make Windows 11 more efficient and more reliable.
Paragraph 2: Virtual Memory

Virtual memory is a technique that allows an operating
system to use hard disk space as if it were RAM. This

allows the operating system to run more applications

17



and processes than would otherwise be possible.
Windows 11 uses a number of new techniques to

improve the performance of virtual memory.

One of the new techniques used in Windows 11 is the
use of a new page file format. The new page file format
is more efficient than the old page file format, and it
can handle larger page files. This allows Windows 11 to
use more memory for caching, which can improve

performance.

Another new technique used in Windows 11 is the use
of a new memory management algorithm. The new
memory management algorithm is more efficient than
the old memory management algorithm, and it can
handle larger amounts of memory. This allows
Windows 11 to run more applications and processes

simultaneously without running out of memory.
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Paragraph 3: Physical Memory

Physical memory is the actual RAM that is installed in
your computer. Windows 11 uses a number of new
techniques to improve the performance of physical

memory.

One of the new techniques used in Windows 11 is the
use of a new memory controller. The new memory
controller is more efficient than the old memory
controller, and it can handle larger amounts of
memory. This allows Windows 11 to run more
applications and processes simultaneously without

running out of memory.

Another new technique used in Windows 11 is the use
of a new memory management algorithm. The new
memory management algorithm is more efficient than
the old memory management algorithm, and it can
handle larger amounts of memory. This allows
Windows 11 to run more applications and processes

simultaneously without running out of memory.
19



Paragraph 4: Memory Troubleshooting

If you are having problems with memory in Windows
11, there are a number of things that you can do to

troubleshoot the problem.

One of the first things that you should do is to check the
Task Manager to see how much memory is being used.
If the Task Manager shows that you are using a lot of
memory, then you may need to close some of the

applications that you are running.

Another thing that you can do is to run the Memory
Diagnostic tool. The Memory Diagnostic tool can help

you identify and fix memory problem:s.

If you are still having problems with memory in
Windows 11, then you may need to contact Microsoft

support.
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Paragraph 5: Conclusion

Memory management is a critical aspect of any
operating system, and Windows 11 is no exception. The
memory management in Windows 11 has been
significantly improved over previous versions of
Windows, and it now offers a number of new features
and capabilities. These new features and capabilities

make Windows 11 more efficient and more reliable.

21



This extract presents the opening three

sections of the first chapter.

Discover the complete 10 chapters and
50 sections by purchasing the book,

now available in various formats.
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This extract presents the opening three

sections of the first chapter.

Discover the complete 10 chapters and
50 sections by purchasing the book,

now available in various formats.
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