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Understanding how systemd manages system startup processes is crucial for system administrators
and Linux users aiming to customize or troubleshoot their systems. When a system is configured to
boot into a specific target, such as “multi-user.target’, it is essential to know where this
configuration is stored and how it influences the system's behavior. This article explores the key files
involved in setting the default target to "multi-user.target’, detailing their roles, differences, and
how to modify them safely.

Overview of systemd and Target Units

What Is systemd?

systemd is a system and service manager for Linux operating systems. It is responsible for
initializing the system, managing services, and maintaining the overall system state. systemd
replaces traditional init systems and provides a more efficient and flexible way to control system
startup and shutdown sequences.

Understanding Targets in systemd

In systemd, targets are special unit files that group multiple units together to achieve a desired
system state. They are analogous to runlevels in traditional init systems but are more flexible.

- Common Targets:

- “default.target : The target the system boots into by default.

- “multi-user.target : A non-graphical, multi-user mode with network services.
- “graphical.target : A graphical environment with a display manager.

- ‘rescue.target : Single-user mode for recovery.

- "emergency.target : Minimal environment for troubleshooting.



Default Boot Target in systemd

What Is the Default Target?

The default target determines the system state after boot. It specifies which target systemd should
reach automatically during startup, influencing which services are started.

How Is the Default Target Set?

The default target is typically set using the “systemctl’ command:

" “bash
systemctl set-default

This command creates or modifies a symbolic link named "default.target™ pointing to the desired
target, defining the boot behavior.

Which File Has the Default Target Set to multi-
user.target?

Main File Responsible: "/etc/systemd/system/default.target

The primary file that indicates the default boot target in systemd-based Linux systems is:

" plaintext
/etc/systemd/system/default.target

This file is usually a symbolic link pointing to a specific target unit, such as “multi-user.target’,
“graphical.target’, or others.

How Does the Symlink Work?

- The "default.target” symlink points to the actual target unit.
- For example, if the system is configured to boot into multi-user mode, the symlink would look like:

" “bash

Is -1 /etc/systemd/system/default.target

Output:

/etc/systemd/system/default.target -> /lib/systemd/system/multi-user.target



- This means systemd, during startup, will follow this link and start the “multi-user.target .

Alternative Files and Directories

While "/etc/systemd/system/default.target” is the primary place, other relevant files include:
- " /lib/systemd/system/" or " /usr/lib/systemd/system/ : Contains the unit files for standard system
targets.

- " /etc/systemd/system/ : For custom or overridden units, including the symlink for the default
target.

How to Check the Current Default Target

Using systemctl

To verify which target is currently set as default, run:
" “bash

systemctl get-default

This will output:

" plaintext

multi-user.target

indicating that the system is configured to boot into “multi-user.target .

Inspecting the Symlink

To see the actual symlink:

" “bash
Is -1 /etc/systemd/system/default.target

Sample output:
" plaintext

Irwxrwxrwx 1 root root 36 Oct 20 10:00 /etc/systemd/system/default.target ->
/lib/systemd/system/multi-user.target



Modifying the Default Boot Target to multi-user.target

Setting the Default Target

If the system is not already configured to boot into “multi-user.target’, you can set it using:

" “bash
sudo systemctl set-default multi-user.target

This command updates the "/etc/systemd/system/default.target” symlink accordingly.

Verifying the Change

After setting, confirm with:

" “bash
systemctl get-default
Should output: multi-user.target

Reboot to Apply Changes

Once set, reboot the system:

“““bash
sudo reboot

The system should now start in multi-user mode, providing a command-line interface without a
graphical environment.

Understanding the Impact of Setting multi-user.target
as Default



System Behavior

Booting into "multi-user.target” results in a system that:

- Does not start a graphical user interface (GUI).
- Provides networking and multi-user services.
- Is suitable for servers, headless systems, or recovery environments.

Advantages

- Faster boot times due to fewer services.
- Better resource management.
- Enhanced control for server environments.

Potential Drawbacks

- No graphical login or desktop environment.
- Manual start of GUI components if needed.

Special Cases and Customization

Overriding the Default Target

If you want to temporarily switch to “multi-user.target™ for a single boot, you can specify it at boot
time:

“““bash

systemctl isolate multi-user.target

This command switches to multi-user mode without changing the default.

Creating Custom Targets

Advanced users may create custom targets or override existing ones for specific needs, by:

- Creating override files in "/etc/systemd/system/ .
- Using "systemctl edit’ to modify unit files.



Summary

- The main file that indicates the default boot target in a systemd system configured to boot into
‘multi-user.target” is "/etc/systemd/system/default.target’.

- This file is usually a symbolic link pointing to "/lib/systemd/system/multi-user.target".

- To check the current default target, use "systemctl get-default’.

- To change the default target to “multi-user.target’, use "systemctl set-default multi-user.target’.
- The default target influences whether the system boots into a graphical interface or a command-
line environment, with “multi-user.target’ providing a non-graphical, multi-user environment.

Conclusion

Configuring a systemd system to boot into “multi-user.target’ involves understanding the role of the
*Jetc/systemd/system/default.target” file. This symlink determines the system's default state post-
boot and can be modified safely using "systemctl’ commands. Recognizing the significance of this
file allows administrators to customize startup behavior, optimize boot times, and tailor the system
environment to specific needs, whether for servers, development, or troubleshooting. Proper
management of these configuration files ensures a stable and predictable system startup process
aligned with user requirements.

Frequently Asked Questions

What is the default configuration file that determines the
default target in a systemd-based system?

The default target is specified in the symbolic link located at /etc/systemd/system/default.target,
which points to the desired target unit such as multi-user.target.

Which command can I use to verify the current default target
in a systemd system?

You can run "systemctl get-default™ to display the current default target, which should return 'multi-
user.target' if configured so.

If the system is set to boot into multi-user.target by default,
where is this configuration typically stored?

This configuration is stored in the symbolic link /etc/systemd/system/default.target, which points to
multi-user.target.



How can I change the default boot target to multi-user.target
on a systemd system?

Use the command "sudo systemctl set-default multi-user.target’ to set multi-user.target as the
default boot target.

What is the significance of the default.target file in systemd-
based Linux distributions?

The default.target file determines which systemd target the system will boot into by default,
controlling the startup state and services loaded.

If I want to check which target the default.target points to,
what command should I use?

You can use readlink /etc/systemd/system/default.target’ to see which target it's pointing to,
typically multi-user.target.

Can I manually modify the default.target symlink, and what
are the implications?

Yes, you can manually modify the symlink, but it's recommended to use "systemctl set-default’ to
avoid misconfigurations. Changing it directly may cause inconsistencies.

What are some common targets in systemd besides multi-
user.target, and what are their purposes?

Common targets include 'graphical.target' for GUI mode, 'rescue.target' for recovery mode, and
'shutdown.target' for system shutdown, each controlling different startup states.

Additional Resources
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Introduction

In the landscape of modern Linux system management, systemd has emerged as the predominant
init system, orchestrating the startup and management of services and targets. Among its core
functionalities is the ability to define default boot targets, which determine the system's operational
state upon startup. One common scenario encountered by system administrators and users alike is
configuring the system to boot into the multi-user.target. This target is often considered the "non-
graphical" multi-user mode, akin to traditional runlevels 3 in SysVinit systems — providing a
command-line interface without a graphical environment.



This article aims to thoroughly explore the question: If a systemd system is configured to use multi-
user.target as the default boot target, which file has that configuration? We will dissect the
underlying mechanisms, examine the relevant files, and clarify the process by which systemd
determines and applies the default target during boot.

Understanding systemd Targets and Default Boot Configuration

Before focusing on specific files, it’s essential to understand what systemd targets are and how they
function.

What Are systemd Targets?

- Definition: Targets in systemd are special units that group other units (services, sockets, devices,
etc.) to bring the system into a specific operational state.

- Types of Targets:

- default.target: The target that systemd loads by default during boot.

- multi-user.target: Similar to traditional multi-user runlevels without graphical interface.

- graphical.target: Includes all services of multi-user plus graphical environment (X server, desktop
environment).

- rescue.target, emergency.target: Minimal or emergency modes.

How Does systemd Determine the Boot Target?

- systemd consults the default.target to determine which target to load after the initial boot process.
- The default.target is usually a symbolic link pointing to the actual target unit (like multi-
user.target).

The File Controlling the Default Boot Target
The Key File: /etc/systemd/system/default.target
Primary File: " /etc/systemd/system/default.target’

- Purpose: This file is a symbolic link that points to a specific target unit, such as “multi-user.target’
or graphical.target’.

- Location: It resides in the systemd system unit directory, specifically within " /etc/systemd/system/",
which is intended for local, administrator-defined overrides.

- Behavior: During boot, systemd reads this link to determine which target to activate.

How the Default Target Is Set

- When an administrator wants to configure the system to boot into multi-user.target, they typically
set the "default.target’ symlink to point to “multi-user.target’.
- For example, to set the default target:

" “bash
sudo systemctl set-default multi-user.target



- This command updates the "/etc/systemd/system/default.target” symlink accordingly.

The Relationship Between /etc/systemd/system/default.target and Other Files

The Actual Target Units

- /lib/systemd/system/multi-user.target: The unit file defining the multi-user target.

- letc/systemd/system/multi-user.target: Usually a symlink to "/lib/systemd/system/multi-user.target’,
unless overridden.

- [etc/systemd/system/default.target: The symlink that points to the actual target unit.

How the Symlink Is Managed

- When " systemctl set-default multi-user.target’ is run, it creates or updates the symlink:

"““bash

/etc/systemd/system/default.target -> /lib/systemd/system/multi-user.target

- The actual target unit (" multi-user.target’) defines which services and dependencies are started.

Additional Considerations and Alternative Files

While "/etc/systemd/system/default.target” is the primary file involved in setting the default boot
target, there are other files and configurations that influence or override this setting.

1. The "kernel command line" (bootloader configuration)

- During boot, the kernel command line can specify an "init=" parameter or override the default
target with parameters like:

" plaintext

systemd.unit=multi-user.target

- This is configured in bootloader entries (e.g., GRUB), located in "/boot/grub/grub.cfg” or via
“Jetc/default/grub’ (for GRUB).

2. Legacy runlevel configuration

- Older systems used "/etc/inittab” to specify runlevels, but systemd replaces this with default target
symlinks.

Summary of Files Involved:



| File/Location | Purpose | Managed by |
| | I

|
| “/etc/systemd/system/default.target’ | The main file that defines the default boot target | Manually

created or via "systemctl set-default” |

| “/lib/systemd/system/multi-user.target’ | The actual target unit file | Package-managed, default
system units |

| */etc/systemd/system/multi-user.target” | Override or symlink to the default target | Administrator
customization |

| Kernel command line parameters (" systemd.unit=") | Overrides default target at boot (if set) |
Bootloader configuration |

Practical Steps to Confirm and Modify the Default Target
Checking the Current Default Target

" “bash

systemctl get-default

- Output: Typically shows "multi-user.target’, "graphical.target’, or another target.
Setting the Default Target to Multi-user

"““bash

sudo systemctl set-default multi-user.target

- This updates "/etc/systemd/system/default.target” accordingly.
Manually Verifying the Symlink

" “bash

Is -1 /etc/systemd/system/default.target

- Expected output:

" plaintext
/etc/systemd/system/default.target -> /lib/systemd/system/multi-user.target

Edge Cases and Troubleshooting
If the default.target is not set correctly

- The system may still boot into a different target if the kernel parameters override the default.



- Verify the kernel command line in " /boot/grub/grub.cfg :

" “bash
cat /boot/grub/grub.cfg | grep systemd.unit

- Change the "GRUB CMDLINE LINUX DEFAULT or 'GRUB CMDLINE LINUX' in
*Jetc/default/grub’ and update GRUB:

" “bash
sudo update-grub

Custom Targets and Overrides

- Users can create custom target units or override existing ones in " /etc/systemd/system/".
- Always ensure that the “default.target” symlink points to the correct target for the desired boot
state.

Conclusion

In a systemd-based Linux system configured to boot into multi-user.target, the critical file that
controls this behavior is "/etc/systemd/system/default.target . This file is a symbolic link pointing to
the actual target unit, typically "/lib/systemd/system/multi-user.target . The process of setting or
changing the default boot target involves updating this symlink, usually via "systemctl set-default .

Understanding the role of this file, along with the interplay of kernel parameters and other
configuration files, provides system administrators with the clarity needed to manipulate boot
behavior effectively. Proper management of the “default.target” symlink ensures predictable startup
behavior, whether aiming for a multi-user command-line environment or a fully graphical desktop
session.

Final Remarks

Mastering the configuration of systemd targets is an essential skill for Linux system administration.
It allows for flexible management of system states, especially in contexts such as server
environments where a graphical interface may be unnecessary or undesirable. Recognizing that
*Jetc/systemd/system/default.target” is the pivotal file in this configuration empowers administrators
to troubleshoot, customize, and control system startup behavior with confidence.
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