GDB CORE DUMP ANALYSIS

GDB Core DumMp ANALYsSIS: A CoMPREHENSIVE GUIDE To DEBUGGING WITH
GDB

INTRODUCTION:

HAVE YOU EVER ENCOUNTERED A FRUSTRATING PROGRAM CRASH, LEAVING YOU STARING AT A CRYPTIC ERROR MESSAGE AND A
MYSTERIOUS CORE DUMP FILE? THE FEELING IS UNIVERSALLY SHARED BY DEVELOPERS. UNDERSTANDING HOW TO EFFECTIVELY
ANALYZE CORE DUMPS USING THE GNU DeuGGER (GDB) IS A CRUCIAL SKILL FOR ANY PROGRAMMER, REGARDLESS OF EXPERIENCE
LEVEL. THIS COMPREHENSIVE GUIDE DIVES DEEP INTO THE WORLD OF GDB CORE DUMP ANALYSIS, EQUIPPING YOU WITH THE
KNOWLEDGE AND TECHNIQUES TO EFFICIENTLY DEBUG YOUR APPLICATIONS AND PINPOINT THE ROOT CAUSE OF CRASHES. W/E'LL
COVER EVERYTHING FROM BASIC COMMANDS TO ADVANCED TECHNIQUES, PROVIDING PRACTICAL EXAMPLES AND
TROUBLESHOOTING TIPS ALONG THE WAY. BY THE END OF THIS ARTICLE, YOU'LL BE CONFIDENT IN YOUR ABILITY TO TACKLE
EVEN THE MOST CHALLENGING CORE DUMP SCENARIOS.

1. UNDERSTANDING CorE DUMPS: WHAT THEY ARE AND WHY THEY MATTER

A CORE DUMP IS A SNAPSHOT OF YOUR PROGRAM'S MEMORY AT THE PRECISE MOMENT OF A CRASH OR SEGMENTATION FAULT. T
CONTAINS VALUABLE INFORMATION ABOUT THE PROGRAM'S STATE, INCLUDING REGISTER VALUES, STACK TRACES, AND HEAP
MEMORY. ANALYZING THIS DATA ALLOWS YOU TO RECONSTRUCT THE SEQUENCE OF EVENTS THAT LED TO THE CRASH, IDENTIFY
THE FAULTY CODE, AND ULTIMATELY FIX THE BUG. WITHOUT CORE DUMPS, DEBUGGING CRASHES WOULD BE SIGNIFICANTLY MORE
DIFFICULT, RELYING HEAVILY ON GUESS\WORK AND LIMITED LOGGING INFORMATION. CORE DUMPS ARE ESSENTIAL FOR UNCOVERING
ELUSIVE, INTERMITTENT ERRORS THAT ARE DIFFICULT TO REPRODUCE CONSISTENTLY.

1. SETTING UP YoUR ENVIRONMENT FOR GDB CorE DUMP ANALYSIS

BEFORE YOU CAN START ANALYZING CORE DUMPS, YOU NEED TO ENSURE YOUR ENVIRONMENT IS PROPERLY CONFIGURED. THis
INVOLVES:

ENABLING CORE DUMP GENERATION: THIS IS TYPICALLY CONTROLLED THROUGH SYSTEM-LEVEL SETTINGS (ULIMIT ON UNIX-LIKE
SYSTEMS) OR WITHIN YOUR IDE’S DEBUGGER SETTINGS. MAKE SURE CORE DUMPS ARE ENABLED AND THAT THE SYSTEM HAS
SUFFICIENT DISK SPACE TO ACCOMMODATE THEM. THE SIZE OF A CORE DUMP CAN VARY SIGNIFICANTLY DEPENDING ON THE SIZE OF
YOUR APPLICATION’S MEMORY FOOTPRINT.

INSTALLING GDB: GDB (GNU DEBUGGER) IS THE PRIMARY TOOL WE'LL BE USING FOR ANALYSIS. |T>S AVAILABLE ON MOST
LINUX DISTRIBUTIONS AND CAN BE EASILY INSTALLED VIA PACKAGE MANAGERS (E.G., 'APT-GET INSTALL GDB' ON
DeelaN/UBUNTU, "YUM INSTALL GDB' oN CenTOS/RHEL).

CoMPILING WITH DEBUGGING SYMBOLS: FOR EFFECTIVE GDB ANALYSIS, YOU NEED TO COMPILE YOUR CODE WITH DEBUGGING
SYMBOLS ENABLED. THIS ADDS EXTRA INFORMATION TO THE COMPILED EXECUTABLE, ALLOWING GDB TO MAP MEMORY
ADDRESSES TO SPECIFIC LINES OF CODE IN YOUR SOURCE FILES. COMMON COMPILER FLAGS INCLUDE ‘-G’ FOR GCC AnD CLANG.

1. Basic GDB CoMMANDS For Core DUMP ANALYSIS

ONCE YOU HAVE A CORE DUMP FILE AND GDB INSTALLED, YOU CAN START YOUR ANALYSIS. HERE ARE SOME FUNDAMENTAL GDB
COMMANDS:



\

GDB : THIS COMMAND LAUNCHES GDB, SPECIFYING BOTH THE EXECUTABLE FILE AND THE CORE DUMP FILE.

'8T": (BACKTRACE) THIS DISPLAYS THE CALL STACK, SHOWING THE SEQUENCE OF FUNCTION CALLS THAT LED TO THE CRASH.
THIS IS OFTEN THE FIRST COMMAND YOU SHOULD USE TO GET AN OVERVIEW OF THE CRASH CONTEXT.

‘INFO REGISTERS': THIS DISPLAYS THE CURRENT VALUES OF THE CPU REGISTERS. EXAMINING REGISTER VALUES CAN PROVIDE
VALUABLE INSIGHTS INTO THE PROGRAM’'S STATE AT THE POINT OF FAILURE.

‘P " (PRINT) THIS COMMAND PRINTS THE VALUE OF A VARIABLE. YOU CAN USE THIS TO INSPECT THE CONTENTS OF VARIABLES
AT THE POINT OF THE CRASH. THIS IS PARTICULARLY USEFUL FOR UNDERSTANDING THE STATE OF DATA STRUCTURES INVOLVED
IN THE CRASH.

\X/

" (EXAMINE MEMORY) THIS POWERFUL COMMAND ALLOWS YOU TO EXAMINE MEMORY AT A SPECIFIC ADDRESS. THE FORMAT
SPECIFIER DEFINES HOW THE MEMORY SHOULD BE DISPLAYED (E.G., 'x/ 101" To DisPLAY 10 INSTRUCTIONS).

LisT ' (LIST SOURCE CODE) THIS COMMAND DISPLAYS THE SOURCE CODE FOR A GIVEN FUNCTION. THIS IS CRUCIAL FOR
RELATING THE CRASH TO SPECIFIC LINES OF YOUR CODE.

"\WHERE: AN ALTERNATIVE TO BT' THAT DISPLAYS THE BACKTRACE.

1. Abvancep GDB TecHNIQUES For CompLeEx Core DUMPS

WHILE BASIC GDB COMMANDS ARE SUFFICIENT FOR SIMPLE CRASHES, COMPLEX SCENARIOS MIGHT REQUIRE MORE ADVANCED
TECHNIQUES:

USING BREAKPOINTS: YOU CAN SET BREAKPOINTS IN YOUR CODE TO EXAMINE THE PROGRAM’S STATE AT SPECIFIC POINTS
BEFORE THE CRASH. THIS IS HELPFUL FOR UNDERSTANDING THE SEQUENCE OF EVENTS LEADING TO THE CRASH.

INSPECTING MEMORY LEAKS: GDB CAN HELP DETECT MEMORY LEAKS BY EXAMINING THE HEAP MEMORY. TOOLS AND TECHNIQUES
TO INVESTIGATE HEAP CORRUPTION CAN BE USED IN CONJUNCTION WiTH GDB.

ANALYZING THREAD INFORMA TION: FOR MUL TI-THREADED APPLICATIONS, GDB PROVIDES COMMANDS TO EXAMINE INDIVIDUAL
THREADS AND THEIR EXECUTION STATES, FACILITATING THE IDENTIFICATION OF RACE CONDITIONS OR DEADLOCKS.

UTiILIzING GDB EXTENSIONS: SEVERAL GDB EXTENSIONS PROVIDE ADDITIONAL FUNCTIONALITY AND IMPROVED VISUALIZATION
OF DEBUGGING INFORMATION, SUCH AS GRAPHICAL USER INTERFACES (GUIS) FOR BETTER NAVIGATION AND DATA

REPRESENTA TION.

1. TrousLESHOOTING CoMMON ISSUES IN GDB Core DUMP ANALYSIS

Core Dump Too LARGE: IF CORE DUMPS ARE TOO LARGE TO MANAGE, CONSIDER ADJUSTING THE ULIMIT ' SETTINGS OR USING
CORE DUMP COMPRESSION TECHNIQUES.
MissinG DEBUGGING SYMBOLS: ENSURE YOUR CODE WAS COMPILED WITH DEBUGGING SYMBOLS. |F NO T, YOU LL GET LIMITED

INFORMA TION FROM GDB.
STRIPPED EXECUTABLE: STRIPPED EXECUTABLES LACK DEBUGGING SYMBOLS, HINDERING GDB'S ABILITY TO MAP MEMORY

ADDRESSES TO SOURCE CODE.
INcomPATIBLE GDB VERSION: ENSURE YOUR GDB VERSION IS COMPATIBLE WITH THE COMPILED PROGRAM.

ARTICLE OUTLINE: “GDB Core Dump ANALYSIS: A COMPREHENSIVE GUIDE”

INTRODUCTION: BRIEFL'Y DESCRIBES CORE DUMPS AND THE PURPOSE OF GDB IN THEIR ANALYSIS.
CHAPTER 1: UNDERSTANDING CORE DUMPS: EXPLAINS WHAT CORE DUMPS ARE, THEIR IMPORTANCE IN DEBUGGING, AND HOW

THEY ARE GENERATED.
CHAPTER 2: SETTING UP YOUR ENVIRONMENT: OUTLINES THE STEPS TO ENABLE CORE DUMPS, INSTALL GDB, AND COMPILE

CODE WITH DEBUGGING SYMBOLS.
CHAPTER 3: BAsic GDB CoMMANDS: INTRODUCES ESSENTIAL GDB COMMANDS FOR NAVIGATING AND INSPECTING CORE DUMP

DATA.



CHAPTER 4: ADVANCED GDB TECHNIQUES: COVERS MORE COMPLEX TECHNIQUES LIKE BREAKPOINTS, MEMORY LEAK DETECTION,
AND MUL TI-THREADING ANALYSIS.

CHAPTER &: TROUBLESHOOTING: ADDRESSES COMMON ISSUES ENCOUNTERED DURING GDB CORE DUMP ANAL YSIS AND OFFERS
SOLUTIONS.

CONCLUSION: SUMMARIZES THE KEY TAKEAWAYS AND ENCOURAGES FURTHER EXPLORATION OF GDB’S CAPABILITIES.

(THE CONTENT ABOVE FULFILLS THE DETAILED OUTLINE PROVIDED ABOVE.)
9 UNIQUE FAQs:
1. Q WHAT IF MY CORE DUMP FILE IS CORRUPTED? A: A CORRUPTED CORE DUMP IS UNUSABLE. \VERIFY THE FILE INTEGRITY

AND TRY REGENERATING IT.

2. Q: CAN GDB ANAL YZE CORE DUMPS FROM DIFFERENT ARCHITECTURES? A: YES, BUT YOU'LL NEED A GDB VERSION THAT
SUPPORTS THE SPECIFIC ARCHITEC TURE.

3. Q How po | HANDLE VERY LARGE CORE DUMPS? A: CONSIDER USING CORE DUMP COMPRESSION OR ADJUSTING SYSTEM
LIMITS.

4. Q: CAN GDB pesUG REMOTELY? A: YES, GDB SUPPORTS REMOTE DEBUGGING.

5. Q: WHAT ARE SOME ALTERNATIVES TO GDB FOR CORE DUMP ANAL YSIS? A: OTHER DEBUGGERS EXIST, BUT GDB
REMAINS WIDELY USED AND POWERFUL.

6. Q How Do | INTERPRET THE ADDRESSES SHOWN IN THE BACKTRACE? A: ADDRESSES POINT TO MEMORY LOCATIONS.
USsE 'INFO LINE' WITH AN ADDRESS TO FIND THE SOURCE CODE LINE.

7. Q My PROGRAM CRASHED BUT NO CORE DUMP WAS GENERATED. WHY? A: CORE DUMP GENERA TION MIGHT BE DISABLED.
CHECK SYSTEM SETTINGS OR YOUR IDE’S DEBUGGER SETTINGS.

8. Q: How CAN | VISUALIZE THE DATA STRUCTURES WITHIN THE CORE DUMPP A: GDB’s 'p' COMMAND ALONG WITH
CUSTOM FORMATTING CAN HELP, OR USE SPECIALIZED GDB EXTENSIONS.

9. Q: WHAT IS THE DIFFERENCE BETWEEN BT ' AND 'WHERE' IN GDB? A: BOTH SHOW THE BACKTRACE, 'WHERE' IS OFTEN A
SHORTER ALIAS FOR BT

9 RELATED ARTICLES:
1. DEBUGGING SEGMENTATION FAULTS WiITH GDB: FOCUSES SPECIFICALLY ON THE COMMON SEGMENTATION FAUL T ERROR
AND HOVW GDB HELPS RESOL VE IT.

2. ADVANCED MemorY DEBUGGING wiITH GDB: ExPLORES GDB’S CAPABILITIES FOR DETECTING MEMORY LEAKS AND HEAP
CORRUPTION.

3. GDB For MuLTI-THREADED APPLICATIONS: COVERS DEBUGGING TECHNIQUES SPECIFIC TO CONCURRENT PROGRAMS.

4. GDB AND VALGRIND: A PowerrFuL DEBUGGING COMBINATION: DISCUSSES HOW GDB AND V/ALGRIND CAN BE USED
TOGETHER FOR COMPREHENSIVE MEMORY ANALYSIS.

5. RemoTEe DEBUGGING WiTH GDB: DETAILS THE PROCESS OF DEBUGGING PROGRAMS RUNNING ON REMOTE SYSTEMS.

6. IMPrOVING GDB EFFICIENCY FOR LARGE PROJECTS: TECHNIQUES FOR OPTIMIZING GDB USAGE FOR COMPLEX PROJECTS.



7. UsINnG GDB wiTH DIFFERENT PROGRAMMING L ANGUAGES: SHOWS HOW GDB HANDLES VARIOUS PROGRAMMING
LANGUAGES LIKE C++, JAVA, AND PYTHON.

8. Customizing GDB For Your WORKFLOW: [LLUSTRATES HOW TO PERSONALIZE GDB WwITH CUSTOM COMMANDS AND
SCRIPTS.

Q. INTERPRETING GDB OuTPUT: A BEGINNER'S GUIDE: EXPLAINS HOW TO UNDERSTAND AND INTERPRET THE COMMON
OUTPUTS GENERATED BY GDB.

[ gdb core dump analysis: Memory Dump Analysis Anthology Dmitry Vostokov, 2008-04 This
revised, cross-referenced, and thematically organized volume of selected DumpAnalysis.org blog
posts targets software engineers developing and maintaining products on Windows platforms,
technical support, and escalation engineers.

gdb core dump analysis: Accelerated Linux Core Dump Analysis Dmitry Vostokov,
Software Diagnostics Services, 2022-07-31 Learn how to analyze x64 and ARM64 Linux crashes and
hangs, navigate memory space and diagnose corruption, memory leaks, CPU spikes, blocked
threads, deadlocks, wait chains, and much more.

gdb core dump analysis: Debugging with GDB Richard M. Stallman, Cygnus Support, 1996

gdb core dump analysis: Accelerated Linux Core Dump Analysis Vostokov, Software
Diagnostics Services, 2023-01-28 Learn how to analyze x64 and ARM64 Linux process and kernel
core memory dumps using 40 memory analysis patterns and 47 exercises.

gdb core dump analysis: Accelerated Linux Core Dump Analysis Dmitry Vostokov,
Software Diagnostics Services, 2016-02-08 Learn how to analyse Linux process crashes and hangs,
navigate through process core memory dump space and diagnose corruption, memory leaks, CPU
spikes, blocked threads, deadlocks, wait chains, and much more. This book uses a unique and
innovative pattern-oriented diagnostic analysis approach to speed up the learning curve. The
training consists of 13 practical step-by-step exercises using GDB debugger highlighting more than
25 memory analysis patterns diagnosed in 64-bit process core memory dumps. The training also
includes source code of modelling applications, a catalogue of relevant patterns from Software
Diagnostics Institute, and an overview of relevant similarities and differences between Windows and
Linux user space memory dump analysis useful for engineers with Wintel background.

gdb core dump analysis: Accelerated Mac Os X Core Dump Analysis, Second Edition
Dmitry Vostokov, Software Diagnostics Services, 2014-03 The full transcript of Software Diagnostics
Services (former Memory Dump Analysis Services) training with 12 step-by-step exercises. Learn
how to analyse app crashes and freezes, navigate through process core memory dump space and
diagnose corruption, memory leaks, CPU spikes, blocked threads, deadlocks, wait chains, and much
more. We use a unique and innovative pattern-driven analysis approach to speed up the learning
curve. The training consists of practical step-by-step exercises using GDB and LLDB debuggers
highlighting more than 30 memory analysis patterns diagnosed in 64-bit process core memory
dumps. The training also includes source code of modelling applications written in Xcode
environment, a catalogue of relevant patterns from Software Diagnostics Institute, and an overview
of relevant similarities and differences between Windows and Mac OS X user space memory dump
analysis useful for engineers with Wintel background. Audience: Software technical support and
escalation engineers, system administrators, software developers, security professionals and quality
assurance engineers.

gdb core dump analysis: The Art of Debugging with GDB, DDD, and Eclipse Norman Matloff,
Peter Jay Salzman, 2008-09-15 Debugging is crucial to successful software development, but even
many experienced programmers find it challenging. Sophisticated debugging tools are available, yet
it may be difficult to determine which features are useful in which situations. The Art of Debugging



is your guide to making the debugging process more efficient and effective. The Art of Debugging
illustrates the use three of the most popular debugging tools on Linux/Unix platforms: GDB, DDD,
and Eclipse. The text-command based GDB (the GNU Project Debugger) is included with most
distributions. DDD is a popular GUI front end for GDB, while Eclipse provides a complete integrated
development environment. In addition to offering specific advice for debugging with each tool,
authors Norm Matloff and Pete Salzman cover general strategies for improving the process of
finding and fixing coding errors, including how to: -Inspect variables and data structures
-Understand segmentation faults and core dumps -Know why your program crashes or throws
exceptions -Use features like catchpoints, convenience variables, and artificial arrays -Avoid
common debugging pitfalls Real world examples of coding errors help to clarify the authors’ guiding
principles, and coverage of complex topics like thread, client-server, GUI, and parallel programming
debugging will make you even more proficient. You'll also learn how to prevent errors in the first
place with text editors, compilers, error reporting, and static code checkers. Whether you dread the
thought of debugging your programs or simply want to improve your current debugging efforts,
you'll find a valuable ally in The Art of Debugging.

gdb core dump analysis: Embedded Linux Primer Christopher Hallinan, 2010-10-26
Up-to-the-Minute, Complete Guidance for Developing Embedded Solutions with Linux Linux has
emerged as today’s #1 operating system for embedded products. Christopher Hallinan’s Embedded
Linux Primer has proven itself as the definitive real-world guide to building efficient, high-value,
embedded systems with Linux. Now, Hallinan has thoroughly updated this highly praised book for
the newest Linux kernels, capabilities, tools, and hardware support, including advanced multicore
processors. Drawing on more than a decade of embedded Linux experience, Hallinan helps you
rapidly climb the learning curve, whether you’re moving from legacy environments or you're new to
embedded programming. Hallinan addresses today’s most important development challenges and
demonstrates how to solve the problems you're most likely to encounter. You'll learn how to build a
modern, efficient embedded Linux development environment, and then utilize it as productively as
possible. Hallinan offers up-to-date guidance on everything from kernel configuration and
initialization to bootloaders, device drivers to file systems, and BusyBox utilities to real-time
configuration and system analysis. This edition adds entirely new chapters on UDEV, USB, and open
source build systems. Tour the typical embedded system and development environment and
understand its concepts and components. Understand the Linux kernel and userspace initialization
processes. Preview bootloaders, with specific emphasis on U-Boot. Configure the Memory
Technology Devices (MTD) subsystem to interface with flash (and other) memory devices. Make the
most of BusyBox and latest open source development tools. Learn from expanded and updated
coverage of kernel debugging. Build and analyze real-time systems with Linux. Learn to configure
device files and driver loading with UDEV. Walk through detailed coverage of the USB subsystem.
Introduces the latest open source embedded Linux build systems. Reference appendices include
U-Boot and BusyBox commands.

gdb core dump analysis: Systems Performance Brendan Gregg, 2020-12-09 Systems
Performance, Second Edition, covers concepts, strategy, tools, and tuning for operating systems and
applications, using Linux-based operating systems as the primary example. A deep understanding of
these tools and techniques is critical for developers today. Implementing the strategies described in
this thoroughly revised and updated edition can lead to a better end-user experience and lower
costs, especially for cloud computing environments that charge by the OS instance. Systems
performance expert and best-selling author Brendan Gregg summarizes relevant operating system,
hardware, and application theory to quickly get professionals up to speed even if they have never
analyzed performance before. Gregg then provides in-depth explanations of the latest tools and
techniques, including extended BPF, and shows how to get the most out of cloud, web, and
large-scale enterprise systems. Key topics covered include Hardware, kernel, and application
internals, and how they perform Methodologies for rapid performance analysis of complex systems
Optimizing CPU, memory, file system, disk, and networking usage Sophisticated profiling and



tracing with perf, Ftrace, and BPF (BCC and bpftrace) Performance challenges associated with cloud
computing hypervisors Benchmarking more effectively Featuring up-to-date coverage of Linux
operating systems and environments, Systems Performance, Second Edition, also addresses issues
that apply to any computer system. The book will be a go-to reference for many years to come and,
like the first edition, required reading at leading tech companies. Register your book for convenient
access to downloads, updates, and/or corrections as they become available. See inside book for
details.

gdb core dump analysis: Mac OS X Core Dump Analysis Accelerated Dmitry Vostokov, 2014

gdb core dump analysis: Accelerated Mac Os X Core Dump Analysis Dmitry Vostokov,
Software Diagnostics Services, 2014-03 This is an update for Accelerated Mac OS X Core Dump
Analysis: Training Course Transcript and GDB Practice Exercises (ISBN: 978-1908043405) book. In
Mac OS X Mavericks GDB was replaced by LLDB debugger. All GDB exercises were reworked and
updated for LLDB. The original first edition also contains slide transcripts, source code of modelling
applications and selected memory analysis pattern descriptions which are missing in this update.
This update contains only LLDB exercises. If you don't have the first edition of this course then
Accelerated Mac OS X Core Dump Analysis, Second Edition: Training Course Transcript with GDB
and LLDB Practice Exercises (ISBN: 978-1908043719) is recommended instead of this update.

gdb core dump analysis: Linux Device Drivers Alessandro Rubini, Jonathan Corbet, 2001
Provides hands-on information on writing device drivers for the Linux system, with particular focus
on the features of the 2.4 kernel and its implementation

gdb core dump analysis: Learning Linux Binary Analysis Ryan "elfmaster" O'Neill,
2016-02-29 Uncover the secrets of Linux binary analysis with this handy guide About This Book
Grasp the intricacies of the ELF binary format of UNIX and Linux Design tools for reverse
engineering and binary forensic analysis Insights into UNIX and Linux memory infections, ELF
viruses, and binary protection schemes Who This Book Is For If you are a software engineer or
reverse engineer and want to learn more about Linux binary analysis, this book will provide you with
all you need to implement solutions for binary analysis in areas of security, forensics, and antivirus.
This book is great for both security enthusiasts and system level engineers. Some experience with
the C programming language and the Linux command line is assumed. What You Will Learn Explore
the internal workings of the ELF binary format Discover techniques for UNIX Virus infection and
analysis Work with binary hardening and software anti-tamper methods Patch executables and
process memory Bypass anti-debugging measures used in malware Perform advanced forensic
analysis of binaries Design ELF-related tools in the C language Learn to operate on memory with
ptrace In Detail Learning Linux Binary Analysis is packed with knowledge and code that will teach
you the inner workings of the ELF format, and the methods used by hackers and security analysts
for virus analysis, binary patching, software protection and more. This book will start by taking you
through UNIX/Linux object utilities, and will move on to teaching you all about the ELF specimen.
You will learn about process tracing, and will explore the different types of Linux and UNIX viruses,
and how you can make use of ELF Virus Technology to deal with them. The latter half of the book
discusses the usage of Kprobe instrumentation for kernel hacking, code patching, and debugging.
You will discover how to detect and disinfect kernel-mode rootkits, and move on to analyze static
code. Finally, you will be walked through complex userspace memory infection analysis. This book
will lead you into territory that is uncharted even by some experts; right into the world of the
computer hacker. Style and approach The material in this book provides detailed insight into the
arcane arts of hacking, coding, reverse engineering Linux executables, and dissecting process
memory. In the computer security industry these skills are priceless, and scarce. The tutorials are
filled with knowledge gained through first hand experience, and are complemented with frequent
examples including source code.

gdb core dump analysis: Advanced Windows Debugging Mario Hewardt, Daniel Pravat,
2007-10-29 The First In-Depth, Real-World, Insider’s Guide to Powerful Windows Debugging For
Windows developers, few tasks are more challenging than debugging--or more crucial. Reliable and



realistic information about Windows debugging has always been scarce. Now, with over 15 years of
experience two of Microsoft’s system-level developers present a thorough and practical guide to
Windows debugging ever written. Mario Hewardt and Daniel Pravat cover debugging throughout the
entire application lifecycle and show how to make the most of the tools currently
available--including Microsoft’s powerful native debuggers and third-party solutions. To help you
find real solutions fast, this book is organized around real-world debugging scenarios. Hewardt and
Pravat use detailed code examples to illuminate the complex debugging challenges professional
developers actually face. From core Windows operating system concepts to security, Windows®
VistaTM and 64-bit debugging, they address emerging topics head-on-and nothing is ever
oversimplified or glossed over!

gdb core dump analysis: Linux Device Drivers Jonathan Corbet, Alessandro Rubini, Greg
Kroah-Hartman, 2005-02-07 Device drivers literally drive everything you're interested in--disks,
monitors, keyboards, modems--everything outside the computer chip and memory. And writing
device drivers is one of the few areas of programming for the Linux operating system that calls for
unique, Linux-specific knowledge. For years now, programmers have relied on the classic Linux
Device Drivers from O'Reilly to master this critical subject. Now in its third edition, this bestselling
guide provides all the information you'll need to write drivers for a wide range of devices.Over the
years the book has helped countless programmers learn: how to support computer peripherals under
the Linux operating system how to develop and write software for new hardware under Linux the
basics of Linux operation even if they are not expecting to write a driver The new edition of Linux
Device Drivers is better than ever. The book covers all the significant changes to Version 2.6 of the
Linux kernel, which simplifies many activities, and contains subtle new features that can make a
driver both more efficient and more flexible. Readers will find new chapters on important types of
drivers not covered previously, such as consoles, USB drivers, and more.Best of all, you don't have
to be a kernel hacker to understand and enjoy this book. All you need is an understanding of the C
programming language and some background in Unix system calls. And for maximum ease-of-use,
the book uses full-featured examples that you can compile and run without special hardware.Today
Linux holds fast as the most rapidly growing segment of the computer market and continues to win
over enthusiastic adherents in many application areas. With this increasing support, Linux is now
absolutely mainstream, and viewed as a solid platform for embedded systems. If you're writing
device drivers, you'll want this book. In fact, you'll wonder how drivers are ever written without it.

gdb core dump analysis: BPF Performance Tools Brendan Gregg, 2019-11-27 Use BPF Tools to
Optimize Performance, Fix Problems, and See Inside Running Systems BPF-based performance tools
give you unprecedented visibility into systems and applications, so you can optimize performance,
troubleshoot code, strengthen security, and reduce costs. BPF Performance Tools: Linux System and
Application Observability is the definitive guide to using these tools for observability. Pioneering
BPF expert Brendan Gregg presents more than 150 ready-to-run analysis and debugging tools,
expert guidance on applying them, and step-by-step tutorials on developing your own. You’ll learn
how to analyze CPUs, memory, disks, file systems, networking, languages, applications, containers,
hypervisors, security, and the kernel. Gregg guides you from basic to advanced tools, helping you
generate deeper, more useful technical insights for improving virtually any Linux system or
application. ¢ Learn essential tracing concepts and both core BPF front-ends: BCC and bpftrace
Master 150+ powerful BPF tools, including dozens created just for this book, and available for
download ¢ Discover practical strategies, tips, and tricks for more effective analysis ¢ Analyze
compiled, JIT-compiled, and interpreted code in multiple languages: C, Java, bash shell, and more
Generate metrics, stack traces, and custom latency histograms ¢ Use complementary tools when
they offer quick, easy wins ¢ Explore advanced tools built on BPF: PCP and Grafana for remote
monitoring, eBPF Exporter, and kubectl-trace for tracing Kubernetes ¢ Foreword by Alexei
Starovoitov, creator of the new BPF BPF Performance Tools will be an indispensable resource for all
administrators, developers, support staff, and other IT professionals working with any recent Linux
distribution in any enterprise or cloud environment.



gdb core dump analysis: Systems Performance Brendan Gregg, 2014 The Complete Guide to
Optimizing Systems Performance Written by the winner of the 2013 LISA Award for Outstanding
Achievement in System Administration Large-scale enterprise, cloud, and virtualized computing
systems have introduced serious performance challenges. Now, internationally renowned
performance expert Brendan Gregg has brought together proven methodologies, tools, and metrics
for analyzing and tuning even the most complex environments. Systems Performance: Enterprise
and the Cloud focuses on Linux(R) and Unix(R) performance, while illuminating performance issues
that are relevant to all operating systems. You'll gain deep insight into how systems work and
perform, and learn methodologies for analyzing and improving system and application performance.
Gregg presents examples from bare-metal systems and virtualized cloud tenants running
Linux-based Ubuntu(R), Fedora(R), CentOS, and the illumos-based Joyent(R) SmartOS(TM) and
OmniTI OmniOS(R). He systematically covers modern systems performance, including the traditional
analysis of CPUs, memory, disks, and networks, and new areas including cloud computing and
dynamic tracing. This book also helps you identify and fix the unknown unknowns of complex
performance: bottlenecks that emerge from elements and interactions you were not aware of. The
text concludes with a detailed case study, showing how a real cloud customer issue was analyzed
from start to finish. Coverage includes - Modern performance analysis and tuning: terminology,
concepts, models, methods, and techniques - Dynamic tracing techniques and tools, including
examples of DTrace, SystemTap, and perf - Kernel internals: uncovering what the OS is doing -
Using system observability tools, interfaces, and frameworks - Understanding and monitoring
application performance - Optimizing CPUs: processors, cores, hardware threads, caches,
interconnects, and kernel scheduling - Memory optimization: virtual memory, paging, swapping,
memory architectures, busses, address spaces, and allocators - File system I/O, including caching -
Storage devices/controllers, disk I/0 workloads, RAID, and kernel I/O - Network-related performance
issues: protocols, sockets, interfaces, and physical connections - Performance implications of OS and
hardware-based virtualization, and new issues encountered with cloud computing - Benchmarking:
getting accurate results and avoiding common mistakes This guide is indispensable for anyone who
operates enterprise or cloud environments: system, network, database, and web admins; developers;
and other professionals. For students and others new to optimization, it also provides exercises
reflecting Gregg's extensive instructional experience.

gdb core dump analysis: Introduction to Computer Organization Robert G. Plantz,
2022-01-25 This hands-on tutorial is a broad examination of how a modern computer works.
Classroom tested for over a decade, it gives readers a firm understanding of how computers do what
they do, covering essentials like data storage, logic gates and transistors, data types, the CPU,
assembly, and machine code. Introduction to Computer Organization gives programmers a practical
understanding of what happens in a computer when you execute your code. You may never have to
write x86-64 assembly language or design hardware yourself, but knowing how the hardware and
software works will give you greater control and confidence over your coding decisions. We start
with high level fundamental concepts like memory organization, binary logic, and data types and
then explore how they are implemented at the assembly language level. The goal isn’t to make you
an assembly programmer, but to help you comprehend what happens behind the scenes between
running your program and seeing “Hello World” displayed on the screen. Classroom-tested for over
a decade, this book will demystify topics like: How to translate a high-level language code into
assembly language How the operating system manages hardware resources with exceptions and
interrupts How data is encoded in memory How hardware switches handle decimal data How
program code gets transformed into machine code the computer understands How pieces of
hardware like the CPU, input/output, and memory interact to make the entire system work Author
Robert Plantz takes a practical approach to the material, providing examples and exercises on every
page, without sacrificing technical details. Learning how to think like a computer will help you write
better programs, in any language, even if you never look at another line of assembly code again.

gdb core dump analysis: Advanced Linux Programming CodeSourcery LLC, Mark L.



Mitchell, Alex Samuel, Jeffrey Oldham, 2001-06-11 This is the eBook version of the printed book. If
the print book includes a CD-ROM, this content is not included within the eBook version. Advanced
Linux Programming is divided into two parts. The first covers generic UNIX system services, but
with a particular eye towards Linux specific information. This portion of the book will be of use even
to advanced programmers who have worked with other Linux systems since it will cover Linux
specific details and differences. For programmers without UNIX experience, it will be even more
valuable. The second section covers material that is entirely Linux specific. These are truly advanced
topics, and are the techniques that the gurus use to build great applications. While this book will
focus mostly on the Application Programming Interface (API) provided by the Linux kernel and the C
library, a preliminary introduction to the development tools available will allow all who purchase the
book to make immediate use of Linux.

gdb core dump analysis: Practical Foundations of Linux Debugging, Disassembling,
Reversing Dmitry Vostokov, Software Diagnostics Services, 2021-01-03 This training course is a
Linux version of the previous Practical Foundations of Windows Debugging, Disassembly, Reversing
book. It also complements Accelerated Linux Core Dump Analysis training course. Although the book
skeleton is the same as its Windows predecessor, the content was revised entirely because of a
different operating system, debugger (GDB), toolchain (GCC, assembler, linker), application binary
interface, and even an assembly language flavor, AT&T. The course is useful for: Software technical
support and escalation engineers Software engineers coming from JVM background Software testers
Engineers coming from non-Linux environments, for example, Windows or Mac OS X Linux C/C++
software engineers without assembly language background Security researchers without assembly
language background Beginners learning Linux software reverse engineering techniques This book
can also be used as x64 assembly language and Linux debugging supplement for relevant
undergraduate level courses.

gdb core dump analysis: Hacking- The art Of Exploitation J. Erickson, 2018-03-06 This text
introduces the spirit and theory of hacking as well as the science behind it all; it also provides some
core techniques and tricks of hacking so you can think like a hacker, write your own hacks or thwart
potential system attacks.

gdb core dump analysis: Advanced R Hadley Wickham, 2015-09-15 An Essential Reference for
Intermediate and Advanced R Programmers Advanced R presents useful tools and techniques for
attacking many types of R programming problems, helping you avoid mistakes and dead ends. With
more than ten years of experience programming in R, the author illustrates the elegance, beauty,
and flexibility at the heart of R. The book develops the necessary skills to produce quality code that
can be used in a variety of circumstances. You will learn: The fundamentals of R, including standard
data types and functions Functional programming as a useful framework for solving wide classes of
problems The positives and negatives of metaprogramming How to write fast, memory-efficient code
This book not only helps current R users become R programmers but also shows existing
programmers what’s special about R. Intermediate R programmers can dive deeper into R and learn
new strategies for solving diverse problems while programmers from other languages can learn the
details of R and understand why R works the way it does.

gdb core dump analysis: Mastering Modern Linux Paul S. Wang, 2018-06-14 Praise for the
First Edition: This outstanding book ... gives the reader robust concepts and implementable
knowledge of this environment. Graphical user interface (GUI)-based users and developers do not
get short shrift, despite the command-line interface’s (CLI) full-power treatment. ... Every
programmer should read the introduction’s Unix/Linux philosophy section. ... This authoritative and
exceptionally well-constructed book has my highest recommendation. It will repay careful and
recursive study. --Computing Reviews, August 2011 Mastering Modern Linux, Second Edition retains
much of the good material from the previous edition, with extensive updates and new topics added.
The book provides a comprehensive and up-to-date guide to Linux concepts, usage, and
programming. The text helps the reader master Linux with a well-selected set of topics, and
encourages hands-on practice. The first part of the textbook covers interactive use of Linux via the



Graphical User Interface (GUI) and the Command-Line Interface (CLI), including comprehensive
treatment of the Gnome desktop and the Bash Shell. Using different apps, commands and filters,
building pipelines, and matching patterns with regular expressions are major focuses. Next comes
Bash scripting, file system structure, organization, and usage. The following chapters present
networking, the Internet and the Web, data encryption, basic system admin, as well as Web hosting.
The Linux Apache MySQL/MariaDB PHP (LAMP) Web hosting combination is also presented in
depth. In the last part of the book, attention is turned to C-level programming. Topics covered
include the C compiler, preprocessor, debugger, I/0, file manipulation, process control, inter-process
communication, and networking. The book includes many examples and complete programs ready to
download and run. A summary and exercises of varying degrees of difficulty can be found at the end
of each chapter. A companion website (http://mml.sofpower.com) provides appendices, information
updates, an example code package, and other resources for instructors, as well as students.

gdb core dump analysis: The Art of Memory Forensics Michael Hale Ligh, Andrew Case,
Jamie Levy, AAron Walters, 2014-07-22 Memory forensics provides cutting edge technology to help
investigate digital attacks Memory forensics is the art of analyzing computer memory (RAM) to solve
digital crimes. As a follow-up to the best seller Malware Analyst's Cookbook, experts in the fields of
malware, security, and digital forensics bring you a step-by-step guide to memory forensics—now the
most sought after skill in the digital forensics and incident response fields. Beginning with
introductory concepts and moving toward the advanced, The Art of Memory Forensics: Detecting
Malware and Threats in Windows, Linux, and Mac Memory is based on a five day training course
that the authors have presented to hundreds of students. It is the only book on the market that
focuses exclusively on memory forensics and how to deploy such techniques properly. Discover
memory forensics techniques: How volatile memory analysis improves digital investigations Proper
investigative steps for detecting stealth malware and advanced threats How to use free, open source
tools for conducting thorough memory forensics Ways to acquire memory from suspect systems in a
forensically sound manner The next era of malware and security breaches are more sophisticated
and targeted, and the volatile memory of a computer is often overlooked or destroyed as part of the
incident response process. The Art of Memory Forensics explains the latest technological
innovations in digital forensics to help bridge this gap. It covers the most popular and recently
released versions of Windows, Linux, and Mac, including both the 32 and 64-bit editions.

gdb core dump analysis: The FreeBSD Handbook Walnut Creek CD-ROM, 2000-05-31 The
FreeBSD Handbook is a comprehensive FreeBSD tutorial and reference. It covers installation,
day-to-day use of FreeBSD, Ports collection, creating a custom kernel, security topics, the X Window
System, how to use FreeBSD's Linux binary compatibility, and how to upgrade your system from
source using the make world command.

gdb core dump analysis: A Guide to Kernel Exploitation Enrico Perla, Massimiliano Oldani,
2010-10-28 A Guide to Kernel Exploitation: Attacking the Core discusses the theoretical techniques
and approaches needed to develop reliable and effective kernel-level exploits, and applies them to
different operating systems, namely, UNIX derivatives, Mac OS X, and Windows. Concepts and
tactics are presented categorically so that even when a specifically detailed vulnerability has been
patched, the foundational information provided will help hackers in writing a newer, better attack;
or help pen testers, auditors, and the like develop a more concrete design and defensive
structure.The book is organized into four parts. Part I introduces the kernel and sets out the
theoretical basis on which to build the rest of the book. Part II focuses on different operating
systems and describes exploits for them that target various bug classes. Part III on remote kernel
exploitation analyzes the effects of the remote scenario and presents new techniques to target
remote issues. It includes a step-by-step analysis of the development of a reliable, one-shot, remote
exploit for a real vulnerabilitya bug affecting the SCTP subsystem found in the Linux kernel. Finally,
Part IV wraps up the analysis on kernel exploitation and looks at what the future may hold. - Covers
a range of operating system families — UNIX derivatives, Mac OS X, Windows - Details common
scenarios such as generic memory corruption (stack overflow, heap overflow, etc.) issues, logical



bugs and race conditions - Delivers the reader from user-land exploitation to the world of kernel-land
(OS) exploits/attacks, with a particular focus on the steps that lead to the creation of successful
techniques, in order to give to the reader something more than just a set of tricks

gdb core dump analysis: Linux Kernel Debugging Kaiwan N. Billimoria, 2022-08-05 Effectively
debug kernel modules, device drivers, and the kernel itself by gaining a solid understanding of
powerful open source tools and advanced kernel debugging techniques Key Features Fully
understand how to use a variety of kernel and module debugging tools and techniques using
examples Learn to expertly interpret a kernel Oops and identify underlying defect(s) Use
easy-to-look up tables and clear explanations of kernel-level defects to make this complex topic easy
Book DescriptionThe Linux kernel is at the very core of arguably the world’s best production-quality
OS. Debugging it, though, can be a complex endeavor. Linux Kernel Debugging is a comprehensive
guide to learning all about advanced kernel debugging. This book covers many areas in-depth, such
as instrumentation-based debugging techniques (printk and the dynamic debug framework), and
shows you how to use Kprobes. Memory-related bugs tend to be a nightmare - two chapters are
packed with tools and techniques devoted to debugging them. When the kernel gifts you an Oops,
how exactly do you interpret it to be able to debug the underlying issue? We’ve got you covered.
Concurrency tends to be an inherently complex topic, so a chapter on lock debugging will help you
to learn precisely what data races are, including using KCSAN to detect them. Some thorny issues,
both debug- and performance-wise, require detailed kernel-level tracing; you’ll learn to wield the
impressive power of Ftrace and its frontends. You'll also discover how to handle kernel lockups,
hangs, and the dreaded kernel panic, as well as leverage the venerable GDB tool within the kernel
(KGDB), along with much more. By the end of this book, you will have at your disposal a wide range
of powerful kernel debugging tools and techniques, along with a keen sense of when to use
which.What you will learn Explore instrumentation-based printk along with the powerful dynamic
debug framework Use static and dynamic Kprobes to trap into kernel/module functions Catch kernel
memory defects with KASAN, UBSAN, SLUB debug, and kmemleak Interpret an Oops in depth and
precisely identify it s source location Understand data races and use KCSAN to catch evasive
concurrency defects Leverage Ftrace and trace-cmd to trace the kernel flow in great detail Write a
custom kernel panic handler and detect kernel lockups and hangs Use KGDB to single-step and
debug kernel/module source code Who this book is for This book is for Linux kernel developers,
module/driver authors, and testers interested in debugging and enhancing their Linux systems at the
level of the kernel. System administrators who want to understand and debug the internal
infrastructure of their Linux kernels will also find this book useful. A good grasp on C programming
and the Linux command line is necessary. Some experience with kernel (module) development will
help you follow along.

gdb core dump analysis: Handbook of Open Source Tools Sandeep Koranne, 2010-10-17
Handbook of Open Source Tools introduces a comprehensive collection of advanced open source
tools useful in developing software applications. The book contains information on more than 200
open-source tools which include software construction utilities for compilers, virtual-machines,
database, graphics, high-performance computing, OpenGL, geometry, algebra, graph theory , GUIs
and more. Special highlights for software construction utilities and application libraries are
included. Each tool is covered in the context of a real like application development setting. This
unique handbook presents a comprehensive discussion of advanced tools, a valuable asset used by
most application developers and programmers; includes a special focus on Mathematical Open
Source Software not available in most Open Source Software books, and introduces several tools (eg
ACL2, CLIPS, CUDA, and COIN) which are not known outside of select groups, but are very
powerful. Handbook of Open Source Tools is designed for application developers and programmers
working with Open Source Tools. Advanced-level students concentrating on Engineering,
Mathematics and Computer Science will find this reference a valuable asset as well.

gdb core dump analysis: Practical Linux Forensics Bruce Nikkel, 2021-12-21 A resource to
help forensic investigators locate, analyze, and understand digital evidence found on modern Linux



systems after a crime, security incident or cyber attack. Practical Linux Forensics dives into the
technical details of analyzing postmortem forensic images of Linux systems which have been
misused, abused, or the target of malicious attacks. It helps forensic investigators locate and analyze
digital evidence found on Linux desktops, servers, and IoT devices. Throughout the book, you learn
how to identify digital artifacts which may be of interest to an investigation, draw logical
conclusions, and reconstruct past activity from incidents. You'll learn how Linux works from a digital
forensics and investigation perspective, and how to interpret evidence from Linux environments. The
techniques shown are intended to be independent of the forensic analysis platforms and tools used.
Learn how to: Extract evidence from storage devices and analyze partition tables, volume managers,
popular Linux filesystems (Ext4, Btrfs, and Xfs), and encryption Investigate evidence from Linux
logs, including traditional syslog, the systemd journal, kernel and audit logs, and logs from daemons
and applications Reconstruct the Linux startup process, from boot loaders (UEFI and Grub) and
kernel initialization, to systemd unit files and targets leading up to a graphical login Perform
analysis of power, temperature, and the physical environment of a Linux machine, and find evidence
of sleep, hibernation, shutdowns, reboots, and crashes Examine installed software, including distro
installers, package formats, and package management systems from Debian, Fedora, SUSE, Arch,
and other distros Perform analysis of time and Locale settings, internationalization including
language and keyboard settings, and geolocation on a Linux system Reconstruct user login sessions
(shell, X11 and Wayland), desktops (Gnome, KDE, and others) and analyze keyrings, wallets, trash
cans, clipboards, thumbnails, recent files and other desktop artifacts Analyze network configuration,
including interfaces, addresses, network managers, DNS, wireless artifacts (Wi-Fi, Bluetooth,
WWAN), VPNs (including WireGuard), firewalls, and proxy settings Identify traces of attached
peripheral devices (PCI, USB, Thunderbolt, Bluetooth) including external storage, cameras, and
mobiles, and reconstruct printing and scanning activity

gdb core dump analysis: Day One Junos Tips, Techniques, and Templates Jonathan
Looney, 2011-04-29

gdb core dump analysis: The Linux Command Line, 2nd Edition William Shotts,
2019-03-05 You've experienced the shiny, point-and-click surface of your Linux computer--now dive
below and explore its depths with the power of the command line. The Linux Command Line takes
you from your very first terminal keystrokes to writing full programs in Bash, the most popular Linux
shell (or command line). Along the way you'll learn the timeless skills handed down by generations of
experienced, mouse-shunning gurus: file navigation, environment configuration, command chaining,
pattern matching with regular expressions, and more. In addition to that practical knowledge,
author William Shotts reveals the philosophy behind these tools and the rich heritage that your
desktop Linux machine has inherited from Unix supercomputers of yore. As you make your way
through the book's short, easily-digestible chapters, you'll learn how to: * Create and delete files,
directories, and symlinks ¢ Administer your system, including networking, package installation, and
process management ¢ Use standard input and output, redirection, and pipelines * Edit files with Vi,
the world's most popular text editor « Write shell scripts to automate common or boring tasks ¢ Slice
and dice text files with cut, paste, grep, patch, and sed Once you overcome your initial shell shock,
you'll find that the command line is a natural and expressive way to communicate with your
computer. Just don't be surprised if your mouse starts to gather dust.

gdb core dump analysis: CompTIA CySA+ Cybersecurity Analyst Certification All-in-One
Exam Guide, Third Edition (Exam CS0-003) Mya Heath, Bobby E. Rogers, Brent Chapman,
Fernando Maymi, 2023-12-08 Prepare for the CompTIA CySA+ certification exam using this fully
updated self-study resource Take the current version of the challenging CompTIA CySA+TM
certification exam with confidence using the detailed information contained in this up-to-date
integrated study system. Based on proven pedagogy, the book contains detailed explanations,
real-world examples, step-by-step exercises, and exam-focused special elements that teach and
reinforce practical skills. CompTIA CySA+TM Cybersecurity Analyst Certification All-in-One Exam
Guide, Third Edition (Exam CS0-003) covers 100% of 2023 exam objectives and features



re-structured content and new topics. Online content enables you to test yourself with full-length,
timed practice exams or create customized quizzes by chapter or exam domain. Designed to help you
pass the exam with ease, this comprehensive guide also serves as an essential on-the-job reference.
Includes access to the TotalTester Online test engine with 170 multiple-choice practice exam
questions and additional performance-based questions Includes a 10% off exam voucher coupon, a
$39 value Written by a team of recognized cybersecurity experts

gdb core dump analysis: Practical Linux Forensics Bruce Nikkel, 2021-12-21 A resource to
help forensic investigators locate, analyze, and understand digital evidence found on modern Linux
systems after a crime, security incident or cyber attack. Practical Linux Forensics dives into the
technical details of analyzing postmortem forensic images of Linux systems which have been
misused, abused, or the target of malicious attacks. It helps forensic investigators locate and analyze
digital evidence found on Linux desktops, servers, and IoT devices. Throughout the book, you learn
how to identify digital artifacts which may be of interest to an investigation, draw logical
conclusions, and reconstruct past activity from incidents. You'll learn how Linux works from a digital
forensics and investigation perspective, and how to interpret evidence from Linux environments. The
techniques shown are intended to be independent of the forensic analysis platforms and tools used.
Learn how to: Extract evidence from storage devices and analyze partition tables, volume managers,
popular Linux filesystems (Ext4, Btrfs, and Xfs), and encryption Investigate evidence from Linux
logs, including traditional syslog, the systemd journal, kernel and audit logs, and logs from daemons
and applications Reconstruct the Linux startup process, from boot loaders (UEFI and Grub) and
kernel initialization, to systemd unit files and targets leading up to a graphical login Perform
analysis of power, temperature, and the physical environment of a Linux machine, and find evidence
of sleep, hibernation, shutdowns, reboots, and crashes Examine installed software, including distro
installers, package formats, and package management systems from Debian, Fedora, SUSE, Arch,
and other distros Perform analysis of time and Locale settings, internationalization including
language and keyboard settings, and geolocation on a Linux system Reconstruct user login sessions
(shell, X11 and Wayland), desktops (Gnome, KDE, and others) and analyze keyrings, wallets, trash
cans, clipboards, thumbnails, recent files and other desktop artifacts Analyze network configuration,
including interfaces, addresses, network managers, DNS, wireless artifacts (Wi-Fi, Bluetooth,
WWAN), VPNs (including WireGuard), firewalls, and proxy settings Identify traces of attached
peripheral devices (PCI, USB, Thunderbolt, Bluetooth) including external storage, cameras, and
mobiles, and reconstruct printing and scanning activity

gdb core dump analysis: GDB Pocket Reference Arnold Robbins, 2005-05-02 Many Linux
and Unix developers are familiar with the GNU debugger (GBD), the invaluable open source tool for
testing, fixing, and retesting software. And since GDB can be ported to Windows, Microsoft
developers and others who use this platform can also take advantage of this amazing free software
that allows you to see exactly what's going on inside of a program as it's executing. This new pocket
guide gives you a convenient quick reference for using the debugger with several different
programming languages, including C, C++, Java, Fortran and Assembly. The GNU debugger is the
most useful tool during the testing phase of the software development cycle because it helps you
catch bugs in the act. You can see what a program was doing at the moment it crashed, and then
readily pinpoint and correct problem code. With the GDB Pocket Reference on hand, the process is
quick and painless. The book covers the essentials of using GBD is a testing environment, including
how to specify a target for debugging and how to make a program stop on specified conditions. This
handy guide also provides details on using the debugger to examine the stack, source files and data
to find the cause of program failure-and then explains ways to use GBD to make quick changes to
the program for further testing and debugging. The ability to spot a bug in real time with GDB can
save you hours of frustration, and having a quick way to refer to GBD's essential functions is key to
making the process work. Once you get your hands on the GDB Pocket Reference, you'll never let
go!

gdb core dump analysis: Mastering Linux Paul S. Wang, 2011-07-07 Encouraging hands-on



practice, Mastering Linux provides a comprehensive, up-to-date guide to Linux concepts, usage, and
programming. Through a set of carefully selected topics and practical examples, the book imparts a
sound understanding of operating system concepts and shows how to use Linux effectively.
Ready-to-Use Examples Offer Immediate Access to Practical Applications After a primer on the
fundamentals, the text covers user interfaces, commands and filters, Bash Shell scripting, the file
system, networking and Internet use, and kernel system calls. It presents many examples and
complete programs ready to run on your Linux system. Each chapter includes a summary and
exercises of varying degrees of difficulty. Web Resource The companion website at
http://ml.sofpower.com/ offers a host of ancillary materials. Along with links to numerous resources,
it includes appendices on SSH and SFTP, VIM, text editing with Vi, and the emacs editor. The site
also provides a complete example code package for download. Master the Linux Operating System
Toolbox This book enables you to leverage the capabilities and power of the Linux system more
effectively. Going beyond this, it can help you write programs at the shell and C levels—encouraging
you to build new custom tools for applications and R&D.

gdb core dump analysis: Performance Analysis and Tuning on Modern CPUs , 2020-11-16
Performance tuning is becoming more important than it has been for the last 40 years. Read this
book to understand your application's performance that runs on a modern CPU and learn how you
can improve it. The 170+ page guide combines the knowledge of many optimization experts from
different industries.

gdb core dump analysis: Embedded Programming with Android Roger Ye, 2015-08-01 The
First Practical, Hands-On Guide to Embedded System Programming for Android Today, embedded
systems programming is a more valuable discipline than ever, driven by fast-growing, new fields
such as wearable technology and the Internet of Things. In this concise guide, Roger Ye teaches all
the skills you’ll need to write the efficient embedded code necessary to make tomorrow’s Android
devices work. The first title in Addison-Wesley’s new AndroidTM Deep Dive series for intermediate
and expert Android developers, Embedded Programming with AndroidTM draws on Roger Ye's
extensive experience with advanced projects in telecommunications and mobile devices. Step by
step, he guides you through building a system with all the key components Android hardware
developers must deliver to manufacturing. By the time you're done, you’ll have the key
programming, compiler, and debugging skills you’ll need for real-world projects. First, Ye introduces
the essentials of bare-metal programming: creating assembly language code that runs directly on
hardware. Then, building on this knowledge, he shows how to use C to create hardware interfaces
for booting a Linux kernel with the popular U-Boot bootloader. Finally, he walks you through using
filesystem images to boot Android and learning to build customized ROMs to support any new
Android device. Throughout, Ye provides extensive downloadable code you can run, explore, and
adapt. You will Build a complete virtualized environment for embedded development Understand the
workflow of a modern embedded systems project Develop assembly programs, create binary images,
and load and run them in the Android emulator Learn what it takes to bring up a bootloader and
operating system Move from assembler to C, and explore Android’s goldfish hardware interfaces
Program serial ports, interrupt controllers, real time clocks, and NAND flash controllers Integrate C
runtime libraries Support exception handling and timing Use U-Boot to boot the kernel via NOR or
NAND flash processes Gain in-depth knowledge for porting U-Boot to new environments Integrate
U-Boot and a Linux kernel into an AOSP and CyanogenMod source tree Create your own Android
ROM on a virtual Android device

gdb core dump analysis: Hands-On System Programming with Linux Kaiwan N Billimoria,
2018-10-31 Get up and running with system programming concepts in Linux Key FeaturesAcquire
insight on Linux system architecture and its programming interfacesGet to grips with core concepts
such as process management, signalling and pthreadsPacked with industry best practices and
dozens of code examplesBook Description The Linux OS and its embedded and server applications
are critical components of today’s software infrastructure in a decentralized, networked universe.
The industry's demand for proficient Linux developers is only rising with time. Hands-On System



Programming with Linux gives you a solid theoretical base and practical industry-relevant
descriptions, and covers the Linux system programming domain. It delves into the art and science of
Linux application programming— system architecture, process memory and management, signaling,
timers, pthreads, and file I0. This book goes beyond the use API X to do Y approach; it explains the
concepts and theories required to understand programming interfaces and design decisions, the
tradeoffs made by experienced developers when using them, and the rationale behind them.
Troubleshooting tips and techniques are included in the concluding chapter. By the end of this book,
you will have gained essential conceptual design knowledge and hands-on experience working with
Linux system programming interfaces. What you will learnExplore the theoretical underpinnings of
Linux system architectureUnderstand why modern OSes use virtual memory and dynamic memory
APIsGet to grips with dynamic memory issues and effectively debug themLearn key concepts and
powerful system APIs related to process managementEffectively perform file IO and use signaling
and timersDeeply understand multithreading concepts, pthreads APIs, synchronization and
schedulingWho this book is for Hands-On System Programming with Linux is for Linux system
engineers, programmers, or anyone who wants to go beyond using an API set to understanding the
theoretical underpinnings and concepts behind powerful Linux system programming APIs. To get the
most out of this book, you should be familiar with Linux at the user-level logging in, using shell via
the command line interface, the ability to use tools such as find, grep, and sort. Working knowledge
of the C programming language is required. No prior experience with Linux systems programming is
assumed.

gdb core dump analysis: Debugging with GDB Richard Stallman, Roland Pesch, Stan Shebs,
2022-03-17 XXX

gdb core dump analysis: Encyclopedia of Crash Dump Analysis Patterns: Detecting Abnormal
Software Structure and Behavior in Computer Memory Vostokov Dmitry, Software Diagnostics
Institute, 2015-03-01 This reference reprints with corrections, additional comments, and
classification 326 alphabetically arranged and cross-referenced memory analysis patterns originally
published in Memory Dump Analysis Anthology volumes 1 - 8. This pattern catalog is a part of
pattern-oriented software diagnostics, forensics, and prognostics developed by Software Diagnostics
Institute (DumpAnalysis.org + TraceAnalysis.org). Most of the patterns are illustrated with examples
for WinDbg from Debugging Tools for Windows with a few examples from Mac OS X for GDB.
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