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    Preface

    Volume 1 gave you the mental model. This volume gives you the muscle. The Command-Line Bootcamp is a drill book. Every chapter is a drill set built around a single skill, and every drill is something you can run on a live system in under two minutes. The goal is not new information - it is retrieval speed under pressure.

    The XK0-006 exam rewards engineers who can recall a command's exact syntax and options without hesitation. That kind of recall comes from repetition, not from reading. Read a drill set once, then run its drills three times across three different days. That schedule - initial exposure, twenty-four hour revisit, one week revisit - is the spacing that builds durable memory.

    Each drill set opens with a short briefing that explains why the skill matters and which exam domain it feeds. Then two or three demonstrations show the pattern. Then fifteen to twenty drills. Then a handful of quick checks with answers.

    You need a live system to get value out of this book. Any modern systemd distribution works: Rocky Linux 9, AlmaLinux 9, Ubuntu 24.04, or Debian 12. Take a snapshot before every drill set. Break things freely. Restore freely. That loop is the entire point of the bootcamp.

    Every drill is written as a task, not a command. Read the task, attempt it from memory, then compare your result against the demonstration that opens the set. If you cannot recall the command, look it up - but only after you have tried. The productive friction of a failed recall is what makes the next recall faster.

    Run each drill set against a fresh snapshot for the first pass. On the second and third passes, you can run them against a working system without reset, since the drills are designed to be idempotent or safely reversible.

    Some drills require specific packages: sysstat, iotop, htop, tree, nmap, rsync, and nftables. Install them once and snapshot. The exam will not test your ability to install these tools, but your drills are more useful when the tools are present.

  
    Drill Set 1 - Navigation and Filesystem Muscle Memory

    Why This Drill Matters

    Every performance-based question on the exam begins with you navigating to a file, a unit, a mount, or a log. Engineers who lose seconds to hesitation compound that loss across an entire exam session. This drill set rebuilds the most common movement patterns until they are automatic.

    You will practice absolute and relative paths, directory jumps with cd, path expansion with ~ and -, and reading the filesystem hierarchy efficiently. These are elementary skills that become invisible when mastered.

    Command Reference

    pwd prints the working directory. cd changes it. cd - returns to the previous directory. cd ~ jumps home. cd .. moves up one level. ls -la lists all entries with permissions. ls -lh shows human-readable sizes. tree renders a directory tree. stat shows full metadata for a single file.

    Demonstrations

    Jumping between two directories

    
      $ cd /var/log
$ cd /etc/nginx
$ cd -
/var/log
    

    cd - toggles back to the previous directory. On the exam this saves you retyping long paths.

    Listing with the details that matter

    
      $ ls -lh /etc | head
-rw-r--r--  1 root root  3.2K Oct  1 09:12 hosts
-rw-r--r--  1 root root  1.1K Oct  1 09:12 hostname
    

    The -lh combo is the workhorse. Human sizes plus a header line you can scan fast.

    Reading metadata

    
      $ stat /etc/hosts
  File: /etc/hosts
  Size: 221       Blocks: 8    IO Block: 4096   regular file
Access: (0644/-rw-r--r--)  Uid: (0/root)  Gid: (0/root)
    

    stat is the correct tool when ls does not give you enough. Use it for permissions, timestamps, and inode numbers.

    Drills

    1. From /, navigate to /var/log using an absolute path. Then jump back with cd -.

    2. From /var/log, move up three levels and print the working directory.

    3. List every entry in /etc, including hidden files, with human-readable sizes.

    4. Use tree -L 2 /etc/ssh to render the SSH configuration directory two levels deep.

    5. Use stat to display the inode number, permissions, and owner of /etc/passwd.

    6. From any directory, jump to the previous one using a single command.

    7. From your home directory, use a tilde expansion to list ~/Documents without typing the full path.

    8. Navigate to /usr/lib/systemd/system and count how many .service files are present using a single pipeline.

    9. Use ls -l to display the modification time of /etc/fstab, then use stat to display it in full ISO format.

    10. From /etc, use a relative path to enter ../var/log without typing /var/log.

    11. Use pwd before and after each cd in a single compound command to trace your movements.

    12. From /, list the top-level directories that are symbolic links with ls -l /.

    13. Use cd with no arguments to return to your home directory, then confirm with pwd.

    14. From /var, navigate to /var/spool/cron and back to /var with a single relative path each way.

    15. Use tree -d /var to list only directories, ignoring regular files.

    16. Use ls -i to display inode numbers for every entry in /tmp.

    17. From /etc, jump to /etc/systemd/system, then to /etc/systemd/system/multi-user.target.wants, then back to /etc using cd -.

    18. Use stat -c '%U %G %a %n' /etc/passwd to print owner, group, and octal permissions in one line.

    19. From the root directory, use ls -la to identify which top-level directories are tmpfs mounts by cross-referencing findmnt.

    20. Use cd ~otheruser (substituting a real account) to attempt a jump to another user's home directory and observe the permission result.

    Quick Checks

    Q1. Which command returns you to the directory you were in before the current one?

    A. cd -

    Q2. What does ls -lh print that ls -l does not?

    A. Human-readable file sizes (K, M, G) instead of raw bytes.

    Q3. Which command displays a file's inode number, permissions, and timestamps in full detail?

    A. stat

    Q4. What does tree -d do?

    A. Lists only directories, skipping regular files.

    Q5. How do you jump to your home directory without typing its path?

    A. cd with no arguments, or cd ~.

  
    Drill Set 2 - File Operations and Manipulation

    Why This Drill Matters

    Creating, copying, moving, and removing files are operations you will perform dozens of times during the exam. Copying a configuration file before editing it, moving a service unit into place, or removing a temporary artifact are all one-liners that must come without thought.

    You will also practice safe destructive operations. The exam will not penalize you for being cautious, but it will penalize you for breaking a system you were supposed to configure.

    Command Reference

    touch creates empty files and updates timestamps. cp copies files and directories; -r is required for directories; -a preserves all metadata. mv moves or renames. rm removes files; -r for directories; -i to prompt. mkdir creates directories; -p creates intermediate parents. rmdir removes empty directories. install copies with explicit mode and ownership.

    Demonstrations

    Copying a config safely before editing

    
      $ sudo cp -a /etc/ssh/sshd_config /etc/ssh/sshd_config.bak.$(date +%F)
    

    Preserving timestamps and permissions with -a plus a dated suffix is the pattern that saves you when an edit goes wrong.

    Creating a directory tree in one command

    
      $ sudo mkdir -p /srv/web/{html,logs,certs}
$ find /srv/web -type d
/srv/web
/srv/web/html
/srv/web/logs
/srv/web/certs
    

    Brace expansion inside mkdir -p builds an entire tree in one command.

    Removing with intent

    
      $ rm -i /tmp/scratch.txt
rm: remove regular file '/tmp/scratch.txt'? y
    

    Interactive removal for files you are not sure about. Reserve rm -rf for known-safe paths.

    Drills

    1. Create an empty file named drill.txt in /tmp using a single command.

    2. Copy /etc/hosts to /tmp/hosts.backup while preserving permissions and timestamps.

    3. Move /tmp/hosts.backup into a new directory /tmp/backups, creating the directory if it does not exist.

    4. Create the directory tree /srv/app/{bin,etc,var/log} with one mkdir command.

    5. Use install to copy a script from /tmp to /usr/local/bin with mode 0755 and owner root.

    6. Rename /tmp/drill.txt to /tmp/drill-renamed.txt without changing directories.

    7. Remove the directory /tmp/backups and all of its contents in a single command.

    8. Use touch to update only the modification time of /etc/hosts to the current moment.

    9. Use touch to create three empty files named a.txt, b.txt, and c.txt in /tmp with brace expansion.

    10. Create a hard link /tmp/hosts.hard pointing to /etc/hosts and verify the link count with ls -l.

    11. Create a symbolic link /tmp/hosts.sym pointing to /etc/hosts and verify with ls -l.

    12. Copy a directory /etc/ssh to /tmp/ssh-copy using cp -a and verify the copy preserved ownership.

    13. Remove every .tmp file under /tmp without prompting.

    14. Use install -d to create /var/lib/drill with mode 0750 and owner root:root.

    15. Use mv to rename a directory /srv/app to /srv/application.

    16. Attempt to rmdir a non-empty directory and observe the error.

    17. Use cp -u to copy only files newer than their destination from /etc to a backup directory.

    18. Use rm with a glob to remove all files ending in .bak under /tmp.

    19. Create a file with a leading dash in its name and then remove it safely.

    20. Use stat to verify the link count of /etc/hosts before and after creating a hard link to it.

    Quick Checks

    Q1. What does cp -a preserve that cp -r does not?

    A. Ownership, permissions, timestamps, and extended attributes - the archive mode combines -R with -p and more.

    Q2. Which command creates a directory tree including parents?

    A. mkdir -p

    Q3. How do you remove a directory and all of its contents?

    A. rm -r directoryname, or rm -rf to skip prompts.

    Q4. What is the difference between a hard link and a symbolic link?

    A. A hard link points directly to the inode of the original file and shares its data; a symbolic link is a separate file that stores a path to the target.

    Q5. Which command installs a file with explicit mode and owner?

    A. install

  
    Drill Set 3 - grep and Regex Fundamentals

    Why This Drill Matters

    grep is the single most used command in real Linux work and on the exam. Configuration files are read with grep. Logs are searched with grep. Diagnostic output is filtered with grep. Fluency in grep's option set and basic regular expressions is non-negotiable.

    This drill set covers line matching, case insensitivity, inversion, context lines, recursive search, extended regex, and file lists. Each option appears at least three times so recall becomes automatic.

    Command Reference

    grep PATTERN FILE searches for lines matching PATTERN. -i ignores case. -v inverts the match. -n prints line numbers. -r searches directories recursively. -E enables extended regex. -A N, -B N, and -C N print N lines after, before, or around the match. -l lists matching filenames. -c counts matches. -w matches whole words. -o prints only the matched portion.

    Demonstrations

    Searching a config file

    
      $ grep -n 'PermitRootLogin' /etc/ssh/sshd_config
34:PermitRootLogin no
    

    The -n flag turns grep into a location tool, not just a filter.

    Recursive search with context

    
      $ grep -rn -C 2 'Listen 80' /etc/apache2/ 2>/dev/null
/etc/apache2/ports.conf-1-<IfModule ssl_module>
/etc/apache2/ports.conf:2:Listen 80
/etc/apache2/ports.conf-3-</IfModule>
    

    The -C flag pulls context lines around each match, which is essential when reading configs you do not own.

    Extended regex for multiple alternatives

    
      $ grep -E '^(PermitRootLogin|PasswordAuthentication)' /etc/ssh/sshd_config
    

    Extended regex with alternation replaces multiple grep calls in a single pass.

    Drills

    1. Find every line in /etc/passwd that contains the word 'root' with line numbers.

    2. Search /etc/login.defs for the line defining UID_MIN, ignoring case.

    3. List every line in /etc/services that does NOT contain a hash mark.

    4. Recursively search /etc/systemd for the string 'WantedBy' and print matching filenames only.

    5. Search /var/log/syslog for lines containing 'error', ignoring
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drill@forge:~$ grep -r ‘error' /var/log | wc -1

drill@forge:~% sed -i 's/localhost/forge.local/g' hosts
drill@forge:~$% awk -F: '$3>=1000 {print $1}' /etc/passwd
drill@forge:~$% find / -perm -4000 -type f 2>/dev/null

drill@forge:~$ ./bootcamp.sh --drills=400 --mode=exam
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