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A Complete Guide to Binary Analysis, Debugging, and Software Deconstruction


About this book: Reverse engineering is the art of understanding software from the inside out. Whether you are a security researcher hunting vulnerabilities, a developer debugging compiled code, or simply someone who wants to understand what really happens when a program runs, this book takes you on a complete journey from fundamental computer science concepts to expert-level binary analysis techniques. Every chapter builds systematically on the last, covering CPU architecture, assembly language, executable formats, static and dynamic analysis tools, malware analysis, mobile reverse engineering, firmware examination, network protocol analysis, obfuscation bypass, symbolic execution, fuzzing, and the emerging role of artificial intelligence in binary analysis. By the time you finish, you will have the knowledge, tooling expertise, and practical experience to deconstruct any binary with confidence.







Introduction: Opening the Black Box
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/thereverseengineeringhandbookfrombeginnertoexpert.

What This Book Covers
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/thereverseengineeringhandbookfrombeginnertoexpert.


How to Read This Book
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/thereverseengineeringhandbookfrombeginnertoexpert.


A Note on Ethics and Legality
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/thereverseengineeringhandbookfrombeginnertoexpert.


What You Will Need
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/thereverseengineeringhandbookfrombeginnertoexpert.


The Mindset of a Reverse Engineer
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/thereverseengineeringhandbookfrombeginnertoexpert.





Chapter 1: What Is Reverse Engineering and Why It Matters
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/thereverseengineeringhandbookfrombeginnertoexpert.

The Art of Deconstruction
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/thereverseengineeringhandbookfrombeginnertoexpert.


Where Reverse Engineering Is Used
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/thereverseengineeringhandbookfrombeginnertoexpert.


Legal Frameworks and Ethical Boundaries
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/thereverseengineeringhandbookfrombeginnertoexpert.


The Reverse Engineering Workflow
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/thereverseengineeringhandbookfrombeginnertoexpert.


Building Your Lab Environment
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/thereverseengineeringhandbookfrombeginnertoexpert.


What You Will Learn
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/thereverseengineeringhandbookfrombeginnertoexpert.





Chapter 2: How Computers Execute Programs
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/thereverseengineeringhandbookfrombeginnertoexpert.

The Central Processing Unit and Its Anatomy
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/thereverseengineeringhandbookfrombeginnertoexpert.


The x86/x64 Register Set
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/thereverseengineeringhandbookfrombeginnertoexpert.


ARM Registers
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/thereverseengineeringhandbookfrombeginnertoexpert.


Memory Organization: Segments, Pages, and Virtual Memory
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/thereverseengineeringhandbookfrombeginnertoexpert.


The Fetch-Decode-Execute Cycle
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/thereverseengineeringhandbookfrombeginnertoexpert.


How High-Level Code Becomes Machine Code
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/thereverseengineeringhandbookfrombeginnertoexpert.


A Concrete Example: From C to Assembly
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/thereverseengineeringhandbookfrombeginnertoexpert.





Chapter 3: Assembly Language Fundamentals
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/thereverseengineeringhandbookfrombeginnertoexpert.

Why Assembly Is Your Primary Tool
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/thereverseengineeringhandbookfrombeginnertoexpert.


x86 and x64 Instruction Set Overview
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/thereverseengineeringhandbookfrombeginnertoexpert.

Data Movement Instructions
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/thereverseengineeringhandbookfrombeginnertoexpert.


Arithmetic Instructions
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/thereverseengineeringhandbookfrombeginnertoexpert.


Logical and Bitwise Instructions
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/thereverseengineeringhandbookfrombeginnertoexpert.


Comparison and Branching
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/thereverseengineeringhandbookfrombeginnertoexpert.


Function Call Instructions
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/thereverseengineeringhandbookfrombeginnertoexpert.


x64-Specific Instructions
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/thereverseengineeringhandbookfrombeginnertoexpert.



ARM Architecture and Instructions
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/thereverseengineeringhandbookfrombeginnertoexpert.

ARM Data Movement
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/thereverseengineeringhandbookfrombeginnertoexpert.


ARM Arithmetic and Logic
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/thereverseengineeringhandbookfrombeginnertoexpert.


ARM Branching
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/thereverseengineeringhandbookfrombeginnertoexpert.


ARM vs x86: Key Differences for Reverse Engineers
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/thereverseengineeringhandbookfrombeginnertoexpert.



Reading and Writing Assembly by Hand
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/thereverseengineeringhandbookfrombeginnertoexpert.


Common Instruction Patterns Every Reverse Engineer Must Know
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/thereverseengineeringhandbookfrombeginnertoexpert.

Pattern 1: The String Comparison
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/thereverseengineeringhandbookfrombeginnertoexpert.


Pattern 2: The Format String
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/thereverseengineeringhandbookfrombeginnertoexpert.


Pattern 3: The Virtual Function Call
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/thereverseengineeringhandbookfrombeginnertoexpert.


Pattern 4: The Exception Handler Setup
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/thereverseengineeringhandbookfrombeginnertoexpert.


Pattern 5: The Loop Counter
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/thereverseengineeringhandbookfrombeginnertoexpert.


Pattern 6: The Memory Copy
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/thereverseengineeringhandbookfrombeginnertoexpert.



Writing Simple Assembly: A Practical Exercise
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/thereverseengineeringhandbookfrombeginnertoexpert.





Chapter 4: Executable File Formats
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/thereverseengineeringhandbookfrombeginnertoexpert.

The Portable Executable: Windows PE Format
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/thereverseengineeringhandbookfrombeginnertoexpert.

PE File Structure
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/thereverseengineeringhandbookfrombeginnertoexpert.


The Import Address Table
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/thereverseengineeringhandbookfrombeginnertoexpert.


PE Analysis Tools
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/thereverseengineeringhandbookfrombeginnertoexpert.



The Executable and Linkable Format: ELF
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/thereverseengineeringhandbookfrombeginnertoexpert.

ELF File Structure
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/thereverseengineeringhandbookfrombeginnertoexpert.


ELF Dynamic Linking: GOT and PLT
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/thereverseengineeringhandbookfrombeginnertoexpert.


ELF Analysis Tools
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/thereverseengineeringhandbookfrombeginnertoexpert.



Mach-O and macOS Binaries
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/thereverseengineeringhandbookfrombeginnertoexpert.

Mach-O File Structure
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/thereverseengineeringhandbookfrombeginnertoexpert.


Universal Binaries
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/thereverseengineeringhandbookfrombeginnertoexpert.


Code Signing and Security
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/thereverseengineeringhandbookfrombeginnertoexpert.


Mach-O Analysis Tools
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/thereverseengineeringhandbookfrombeginnertoexpert.



Comparing Formats: Headers, Sections, and Symbols
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/thereverseengineeringhandbookfrombeginnertoexpert.


Manipulating Binaries at the File Level
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/thereverseengineeringhandbookfrombeginnertoexpert.





Chapter 5: Calling Conventions and the Stack Frame
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/thereverseengineeringhandbookfrombeginnertoexpert.

What Is a Calling Convention
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/thereverseengineeringhandbookfrombeginnertoexpert.


x86 Calling Conventions: cdecl, stdcall, fastcall
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/thereverseengineeringhandbookfrombeginnertoexpert.

cdecl (C Declaration)
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/thereverseengineeringhandbookfrombeginnertoexpert.


stdcall (Standard Call)
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/thereverseengineeringhandbookfrombeginnertoexpert.


fastcall
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/thereverseengineeringhandbookfrombeginnertoexpert.


thiscall
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/thereverseengineeringhandbookfrombeginnertoexpert.



x64 Calling Conventions
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/thereverseengineeringhandbookfrombeginnertoexpert.

System V AMD64 ABI (Linux, macOS, BSD)
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/thereverseengineeringhandbookfrombeginnertoexpert.


Microsoft x64 Calling Convention (Windows)
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/thereverseengineeringhandbookfrombeginnertoexpert.



ARM Calling Convention: AAPCS
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/thereverseengineeringhandbookfrombeginnertoexpert.

AArch64 (ARM64) AAPCS64
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/thereverseengineeringhandbookfrombeginnertoexpert.


ARM 32-bit AAPCS
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/thereverseengineeringhandbookfrombeginnertoexpert.



Stack Frames, Prologues, and Epilogues
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/thereverseengineeringhandbookfrombeginnertoexpert.

x86-64 Stack Frame Structure
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/thereverseengineeringhandbookfrombeginnertoexpert.


The Function Prologue
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/thereverseengineeringhandbookfrombeginnertoexpert.


The Function Epilogue
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/thereverseengineeringhandbookfrombeginnertoexpert.


Recognizing Prologues and Epilogues
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/thereverseengineeringhandbookfrombeginnertoexpert.



Analyzing Function Calls in Assembly
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/thereverseengineeringhandbookfrombeginnertoexpert.

Direct vs Indirect Calls
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/thereverseengineeringhandbookfrombeginnertoexpert.


Tracing Arguments Through a Call
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/thereverseengineeringhandbookfrombeginnertoexpert.


Identifying Function Boundaries
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/thereverseengineeringhandbookfrombeginnertoexpert.



Common Mistakes and Troubleshooting
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/thereverseengineeringhandbookfrombeginnertoexpert.


Practical Example: Analyzing a Real Function Call
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/thereverseengineeringhandbookfrombeginnertoexpert.





Chapter 6: Static Analysis Tools and Techniques
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/thereverseengineeringhandbookfrombeginnertoexpert.

Disassemblers vs Decompilers: What Each Does Best
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/thereverseengineeringhandbookfrombeginnertoexpert.


Ghidra: Setup, Navigation, and Workflow
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/thereverseengineeringhandbookfrombeginnertoexpert.

Installation and Setup
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/thereverseengineeringhandbookfrombeginnertoexpert.


Importing a Binary
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/thereverseengineeringhandbookfrombeginnertoexpert.


The Ghidra Interface
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/thereverseengineeringhandbookfrombeginnertoexpert.


Essential Ghidra Workflow
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/thereverseengineeringhandbookfrombeginnertoexpert.


Ghidra Scripting
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/thereverseengineeringhandbookfrombeginnertoexpert.


Ghidra’s Strengths and Limitations
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/thereverseengineeringhandbookfrombeginnertoexpert.



IDA Pro and IDA Free: Features and Limitations
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/thereverseengineeringhandbookfrombeginnertoexpert.

IDA Pro vs IDA Free
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/thereverseengineeringhandbookfrombeginnertoexpert.


The IDA Interface
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/thereverseengineeringhandbookfrombeginnertoexpert.


Hex-Rays Decompiler
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/thereverseengineeringhandbookfrombeginnertoexpert.


IDA’s Strengths and Limitations
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/thereverseengineeringhandbookfrombeginnertoexpert.



Binary Ninja: Modern Analysis Capabilities
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/thereverseengineeringhandbookfrombeginnertoexpert.

Architecture and IL System
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/thereverseengineeringhandbookfrombeginnertoexpert.


Interface and Features
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/thereverseengineeringhandbookfrombeginnertoexpert.


Scripting and API
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/thereverseengineeringhandbookfrombeginnertoexpert.


Binary Ninja’s Strengths and Limitations
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/thereverseengineeringhandbookfrombeginnertoexpert.



Radare2 and Cutter: The Open-Source Powerhouse
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/thereverseengineeringhandbookfrombeginnertoexpert.

Radare2 Command Structure
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/thereverseengineeringhandbookfrombeginnertoexpert.


Cutter: The GUI for Radare2
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/thereverseengineeringhandbookfrombeginnertoexpert.


Radare2/Rizin Strengths and Limitations
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/thereverseengineeringhandbookfrombeginnertoexpert.



Cross-Referencing, Graph Views, and Data Flow
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/thereverseengineeringhandbookfrombeginnertoexpert.
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This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/thereverseengineeringhandbookfrombeginnertoexpert.
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