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The Complete Guide to Binary Analysis, Disassembly, and Assembly


About this book: This is a comprehensive, production-quality guide to two of the most important tools in binary analysis: the Capstone disassembler engine and the Keystone assembler engine. Written for readers ranging from curious beginners to seasoned reverse engineers, it covers theoretical foundations, practical implementation, API usage across multiple programming languages, and real-world applications including malware analysis, exploit development, compiler tooling, and automated binary rewriting. Every chapter includes complete, executable source code examples in C, Python, Rust, Go, Java, and C#, along with case studies, architecture diagrams, comparison tables, best practices, and troubleshooting guidance. By the end of this book, you will be able to build your own disassemblers, assemblers, binary patchers, shellcode analyzers, and reverse engineering automation tools from scratch.












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

Why Binary Analysis Matters
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/practicalbinaryanalysiswithcapstonekeystone.


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


What Makes These Engines Special
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/practicalbinaryanalysiswithcapstonekeystone.


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


Who This Book Is For
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/practicalbinaryanalysiswithcapstonekeystone.


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


Conventions Used in This Book
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/practicalbinaryanalysiswithcapstonekeystone.


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


Getting Started
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Why Binary Analysis Matters Today
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This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/practicalbinaryanalysiswithcapstonekeystone.


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










Chapter 2: History and Ecosystem of Binary Analysis Tools
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/practicalbinaryanalysiswithcapstonekeystone.

The Evolution of Disassembly Tools
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/practicalbinaryanalysiswithcapstonekeystone.


IDA Pro, Ghidra, radare2, and Friends: A Comparison
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/practicalbinaryanalysiswithcapstonekeystone.


Enter Capstone: A New Approach to Disassembly
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/practicalbinaryanalysiswithcapstonekeystone.


Keystone and the Assembler Gap
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/practicalbinaryanalysiswithcapstonekeystone.


The Shared DNA: Design Philosophy and Architecture
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/practicalbinaryanalysiswithcapstonekeystone.


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


Why This Book Focuses on These Two Engines
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/practicalbinaryanalysiswithcapstonekeystone.


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










Chapter 3: Capstone Engine Deep Dive – Architecture and Design
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/practicalbinaryanalysiswithcapstonekeystone.

Capstone Internal Architecture
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/practicalbinaryanalysiswithcapstonekeystone.


Supported Architectures at a Glance
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/practicalbinaryanalysiswithcapstonekeystone.


The Disassembly Pipeline: From Bytes to Instructions
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/practicalbinaryanalysiswithcapstonekeystone.


Key Data Structures
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/practicalbinaryanalysiswithcapstonekeystone.


Configuration Options and Mode Flags
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/practicalbinaryanalysiswithcapstonekeystone.


Architecture-Specific Design Details
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/practicalbinaryanalysiswithcapstonekeystone.


The Auto-Sync System
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/practicalbinaryanalysiswithcapstonekeystone.


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










Chapter 4: Installing and Configuring Capstone
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/practicalbinaryanalysiswithcapstonekeystone.

Building from Source on Linux, macOS, and Windows
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/practicalbinaryanalysiswithcapstonekeystone.


Package Manager Installation Paths
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/practicalbinaryanalysiswithcapstonekeystone.


Language Bindings: Python, Rust, Go, Java, C#
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/practicalbinaryanalysiswithcapstonekeystone.


Configuration and Build Flags
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/practicalbinaryanalysiswithcapstonekeystone.


Verifying Your Installation
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/practicalbinaryanalysiswithcapstonekeystone.


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


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










Chapter 5: Capstone API – From Basics to Advanced Usage
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/practicalbinaryanalysiswithcapstonekeystone.

Initializing and Shutting Down the Engine
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/practicalbinaryanalysiswithcapstonekeystone.


Simple Disassembly in Every Language
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/practicalbinaryanalysiswithcapstonekeystone.


Extracting Detailed Instruction Information
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/practicalbinaryanalysiswithcapstonekeystone.


Iterative vs. Block-Based Disassembly
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/practicalbinaryanalysiswithcapstonekeystone.


Error Handling and Edge Cases
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/practicalbinaryanalysiswithcapstonekeystone.


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


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










Chapter 6: Keystone Engine Deep Dive – Architecture and Design
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/practicalbinaryanalysiswithcapstonekeystone.

Keystone Internal Architecture
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/practicalbinaryanalysiswithcapstonekeystone.


The Assembly Pipeline: From Mnemonics to Bytes
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/practicalbinaryanalysiswithcapstonekeystone.


Supported Architectures and Modes
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/practicalbinaryanalysiswithcapstonekeystone.


Instruction Encoding Strategies
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/practicalbinaryanalysiswithcapstonekeystone.


Configuration Options and Constraints
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/practicalbinaryanalysiswithcapstonekeystone.


Comparison: Capstone vs. Keystone Design
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/practicalbinaryanalysiswithcapstonekeystone.


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










Chapter 7: Installing and Configuring Keystone
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Building Keystone from Source
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Package Manager Paths
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Exercises
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Advanced Encoding Options
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/practicalbinaryanalysiswithcapstonekeystone.


Error Handling Strategies
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/practicalbinaryanalysiswithcapstonekeystone.
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Practical Examples in Multiple Languages
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/practicalbinaryanalysiswithcapstonekeystone.


Exercises
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Exercises
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