
Linux: Part2-Understanding 
Linux Permissions and File 
System Hardening
Linux operating systems utilize file and directory permissions to safeguard against 
unauthorized access. These permissions are crucial for maintaining the integrity and 
security of the system, as they dictate who can read, write, or execute files and 
directories. Understanding and properly configuring these permissions is 
foundational to Linux security administration.



Types of Permissions
In Linux, each file is associated with an owner and a group, and permissions can be set for three distinct user categories. The permission system 
provides granular control over file and directory access, forming the backbone of Linux security architecture.

Read (r)
Allows users to view the contents of a file 
or list the contents of a directory. This is 
the most basic level of access, enabling 
users to examine data without making 
changes.

Write (w)
Enables users to modify file contents. For 
directories, it allows creating, deleting, or 
renaming files within. Write permission is 
powerful and should be carefully 
controlled.

Execute (x)
Permits users to run executable files or 
scripts. For directories, execute 
permission allows users to access files 
within and traverse through the directory 
structure.

Permissions are displayed using the ls -l command in a specific format. For example, drwxrwxrwx indicates all permissions are granted to all 
categories, while drwxrw-r-- shows restricted permissions for the group and others. The first character indicates the file type (d for directory, - for 
regular file), followed by three sets of three characters representing owner, group, and other permissions.



Default Permission Settings
When files and directories are created, they inherit default permissions based on 
their creator and system configuration. Understanding these defaults is essential for 
maintaining proper security posture.

File Defaults
Non-executable files typically receive permissions of -rw-r--r-- (644 in octal notation). 
This allows the owner to read and write, while group members and others can only 
read the file. This conservative default prevents unauthorized modifications.

Directory Defaults
Directories often receive permissions of drwxr-xr-x (755 in octal notation). This 
enables the owner to perform all operations, while group members and others can 
browse and access files but cannot create or delete content within.

Critical Consideration: File permissions are influenced by the permissions of their parent directories. Even if a file has extensive 
permissions, users must also have the necessary access rights to the directory containing the file. This hierarchical permission model is 
fundamental to Linux security.



File System Hardening Techniques
To enhance file system security and protect against unauthorized access, system administrators should implement multiple layers of defense. 
These strategies work together to create a robust security posture.

01

Standardized File Systems
Implementing uniform file systems across the organization simplifies 
management and improves security. Consistency enables automated 
security tools, easier auditing, and reduces configuration errors that 
could lead to vulnerabilities.

02

Strategic Partitioning
Separating boot/system files from shared directories mitigates risks by 
isolating critical system components. Modify mount options in 
/etc/fstab to limit user access with options like noexec, nosuid, and nodev 
on appropriate partitions.

03

Remove Hidden Shares
Disable hidden sharing features on critical partitions to prevent 
unauthorized access through obscure network paths. Hidden shares 
can be exploited by attackers who know the naming conventions.

04

Granular Individual Permissions
Assign specific permissions to key folders and files using Access 
Control Lists (ACLs) rather than relying solely on role-based access 
control (RBAC). Reserve RBAC for genuinely shared information, while 
critical files should have explicit permissions.

05

Implement Encryption
Utilize file and folder encryption wherever possible to protect sensitive 
data at rest. Consider full-disk encryption with LUKS, file-level 
encryption with eCryptfs, or directory encryption for protecting 
confidential information.

06

Establish Periodic Auditing
Create regular audits and automated reports for critical folders and 
files to ensure compliance and detect potential security issues. Use 
tools like auditd and configure logging to track file access and 
permission changes.



Key Takeaways
Permission Mastery is 
Essential
Understanding Linux permissions4read, 
write, and execute for owner, group, and 
others4forms the foundation of system 
security. Proper configuration prevents 
unauthorized access and maintains data 
integrity.

Defense in Depth
Implementing multiple hardening 
techniques4partitioning, encryption, 
granular permissions, and regular 
auditing4creates layers of security that 
protect against various attack vectors 
and reduce risk exposure.

Continuous Vigilance
File system security requires ongoing 
attention. Regular audits, permission 
reviews, and staying informed about 
emerging threats ensure your Linux 
systems remain protected against 
evolving security challenges.

By correctly managing permissions and employing strategic security measures, organizations can significantly reduce the risk of unauthorized 
access and data breaches. The combination of proper permission management and comprehensive hardening techniques provides robust 
protection for Linux systems in enterprise environments.


