
Using the Raspberry Pi as a Minecraft server

 Blocks
Minecraft has millions of devoted fans worldwide, and players who organize a 

communal game with friends and acquaintances achieve an entirely new gaming 

experience. The Raspberry Pi is an excellent replacement for the Minecraft server. 

By Stephan Lamprecht and Christoph Langner

server. The server does not necessarily re-
quire a high-performance computer, how-
ever, so a Raspberry Pi will suffice. Once a 
server is set up properly, nothing stands in 
the way of multiple rounds of play.

The RighT SeRveR
Surprisingly enough, there is no preferred 
Minecraft server. Instead, several options can 
be found online, including, for example, the 
official Minecraft Multiplayer Server [3], 
which works without much need for modifi-
cations, resulting in the nickname “vanilla 
server.”

The Bukkit server Craftbukkit [4], which is 
derived from the original server, is also 
widely used. A drawback to choosing Craft-
bukkit is the possibility that development on 
this server may stop. The project no longer 
offers builds from official sources because of 
problems with infringement of intellectual 
property rights [5], but unofficial downloads 
are available over the Internet. However, you 
should not rely on unfamiliar sources for 
server software, and that goes for clones and 
server modifications, too.

The official server requires Java, which 
means it has been criticized from the begin-
ning for its performance. Consequently, the 

renamed Custom Minecraft 
Server, also known as MC-
Server –  originally pro-
grammed in C++ – and 
now known as Cuber-
ite [6] [7], received lots of 
attention when it was in-
troduced. This server is 
faster and consumes fewer 
resources than the original. 
Additionally, the source 

Minecraft [1] is a game about con-
structing things out of simple 
blocks. This straightforward 
theme has attracted millions of 

fans since its introduction in 
2009. The game offers players 

various play modes for 
exploring virtual 
worlds, building habi-

tats, or even taking on an 
elaborate project like the 
construction of a virtual 
computer [2].

It is even more fun for 
many players to explore the 
Minecraft world together. 

The prerequisite for multi-
player games is the Minecraft 
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code is open source under the Apache li-
cense.

In this article, we introduce the installa-
tion and configuration of both variations of 
the server for the casual player. Accordingly, 
init scripts are not addressed. From the per-
spective of the player, the two servers are 
not different in terms of access and opera-
tion. For the administrator, however, differ-
ences do exist.

USefUl helpeR
Probably the easiest way to operate a Rasp-
berry Pi is by using a keyboard and a dis-
play screen. However, because a Rasp Pi 
used for Minecraft will need to work quietly 
all by itself, you should log in to the com-
puter with SSH and learn to install, start, 
and shut down the server via the terminal. 
The Screen program is useful when working 
on the console [8].

Screen helps you avoid the risk that pro-
grams launched from the terminal will van-
ish into thin air when their connection is ter-
minated, which can be an annoying problem 
if it occurs when players are connected to the 
server. Under Raspbian, you can download 
Screen from the package sources and start a 
Minecraft session with:

sudo apt‑get install screen
screen ‑S minecraft

Within a session, you do your work as usual. 
For example, after you start the Minecraft 
server, you can leave the session with the 
keyboard shortcut Ctrl+A,D, accomplish ad-
ditional tasks on the system, and even close 
the SSH connection while the server started 
in the Screen session keeps running. Then, 
you can log back in to the Rasp Pi and return 
to the session using screen ‑r minecraft.

The vanilla SeRveR
The vanilla server needs a Java environment 
as a pre-condition. If an SSH connection ex-
ists, then you should enter java ‑version in 
the terminal to control the Java installation. 
The Raspberry Pi will then communicate the 

version number of the installed Java environ-
ment. Raspbian automatically installs Java as 
part of the standard installation. If, however, 
command not found appears, you should in-
stall Java via:

sudo apt‑get install oracle‑java8‑jdk

For security reasons, you should create a sin-
gle user for the server and a new directory, 
which you then designate the home directory 
for the user. From the home directory, you 
should download the server software file 
minecraft_server.<Version>.jar [9] from 
the Internet and adjust the file access rights 
(Listing 1). Be careful to download the most 
recent version, which will ensure that the 
server has the latest functionality. Older serv-
ers are not always compatible with a current 
Minecraft client.

Now the installation process is complete. 
Specifying a special user makes installation a 
bit more complex than many of the other in-
stallation instructions available over the In-
ternet; however, on principle, server services 
should always run in the context of their 
own user because of security concerns.

Because a Java archive is involved, the 
server must be started via a Java command. 
The simplest way to do this is to change to 
the archive directory and invoke the program 
as shown in Listing 2. The screen session lets 
you close the terminal window after starting 
the service and detach from the session via 
Ctrl+A,D.

When the vanilla server starts for the first 
time, you will immediately get an error mes-
sage about the lack of consent to the end user 
license agreement (EULA). Here, the software 
installs the text file eula.txt in the directory; 
enter

sudo nano eula.txt

to open the file in the standard Nano editor, 
and change the eula=false line to eula=true. 
Then, save the change with Ctrl+O and con-
firm the file name with Enter. You should 
then return to the terminal with Ctrl+X and 

$ sudo adduser ‑‑system ‑‑no‑create‑home minecraft

$ sudo mkdir /opt/minecraft

$ sudo usermod ‑d /opt/minecraft minecraft

$ cd /opt/minecraft

$  sudo wget https://s3.amazonaws.com/Minecraft.Download/
versions/<Version>/minecraft_server.<Version>.jar

$ sudo chown minecraft:nogroup ‑R /opt/minecraft

LISTING 1: Installing the Server
$ screen ‑S minecraft

$ cd /opt/minecraft

$ sudo  ‑H ‑u minecraft java ‑Xmx256M ‑Xms256M  
‑jar minecraft_server.1.8.7.jar

###  In case of problems, you should start the server without 
any additional parameters.

$  sudo ‑H ‑u minecraft java ‑jar minecraft_server.1.8.7.jar

LISTING 2: Starting the Server
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CUbeRiTe
Cuberite servers are installed in a similar 
fashion. One advantage of these servers is 
that a compiled version exists for the ARM 
processor. Additionally, Cuberite offers a web 
interface for the configuration process. With 
the vanilla server, you need to edit configura-
tion files or use commands to work on them 
from the Minecraft client.

To install Cuberite, download the current 
build for ARM processors [10], create your own 
user account for Cuberite, and unpack the pro-
gram to the /opt/ directory (Listing 3). The 
files and folders that appear still have outdated 
project names, such as /opt/MCServer/.

Next, you should invoke Cuberite inside of 
a Screen session and use the account installed 
previously (Listing 4). When it starts, the pro-
gram will automatically install the settings file 
webadmin.ini for the web interface. The login 
data will be missing from this file because of 

reinvoke the Minecraft server. It will now in-
dicate in the console that it is ready to oper-
ate (Figure 1).

Figure 1: You can follow what is happening on the Minecraft server from the console. For exam-

ple, you can see the creation of game worlds and logins by users.

$ sudo adduser ‑‑system ‑‑no‑create‑home cuberite

$ sudo tar ‑xf Cuberite.tar.gz ‑C /opt

$ sudo usermod ‑d /opt/cuberite cuberite

$ sudo chown cuberite:nogroup ‑R /opt/MCServer

LISTING 3: Installing Cuberite

$ screen ‑S cuberite

$ cd /opt/MCServer

$ sudo ‑H ‑u cuberite /opt/MCServer/MCServer

LISTING 4: Starting Cuberite

; This file controls the webadmin feature of MCServer

; Username format: [User:*username*]

; Password format: Password=*password*

; for example:

[User:admin]

Password=topsecret

[WebAdmin]

Ports=8080

Enabled=1

LISTING 5: Setting Up the Admin Account

Figure 2: The web interface in Cuberite is especially helpful for beginners who are starting out for the first time 

with a Minecraft server.
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security concerns. Thus, you should shut the 
server down from the terminal by pressing 
Ctrl+C and open the file in Nano:

$ sudo nano /opt/MCServer/webadmin.ini

Once the file is opened, delete the leading 
semicolon that appears in front of the user 
name and enter a password for the admin ac-
count (Listing 5). Pressing Ctrl+O and Enter 
saves the changes you have made. You can 
return to the terminal via Ctrl+X.

From the terminal, you should start Cuber-
ite again. This time, you log into the web in-
terface (Figure 2) with a browser by using 
the URL http://localhost:8080 or generally via 
http://<IP‑Address>:8080. You also need to 
use the previously assigned user data. Most 
of the entries are self-explanatory. Typically, 
you will not have to change anything when 
you start out. (See the box “Compiling Cu-
berite” for more information.)

CReaTing a ConneCTion
Once the server is started, you should invoke 
Minecraft as a game and open the multiplayer 
mode by selecting the entry Multiplayer from 
the main menu. Multiplayer mode automati-
cally searches for active Minecraft servers in 
the network (Figure 3).

If the automatic scan does not find an ac-
tive server, you should use Direct Connect to 
specifically select the Rasp Pi server via its IP 
address and the corresponding port 25565. 
Alternatively, you can add the server perma-
nently to the list of selections using Add 
server. Once connected, you can log in with 
Join Server.

The server reports a successful user login 
by displaying User <Name> authenticated 
with UUID <random ID>. As soon as a user 
joins a game or ends it, the protocol will 
display additional helpful reports (List-

ing 6). In this way, you will be able to see in 
real time whether everything is working on 
the server. You will not be able to detect 
much of the underlying Raspberry Pi while 
in the Minecraft client. Instead, you are im-
mediately inside the game and able to start 
playing (Figure 4).

exTeRnal ConneCTionS
The Raspberry Pi is now functioning as an en-
ergy-efficient Minecraft server in the local net-
work. However, if you want the server to be 
available for friends and acquaintances, you 
will typically need to transmit data from your 
WiFi router to the Rasp Pi server. Using a 
Fritz box router as an example, we explain this 
process step by step. Most other routers have 
similar functionality, but you should count on 
figuring out any differences as you go along.

First, you need to make sure that the router 
always allocates the same address to the Rasp-
berry Pi. You can do this by opening the set-

Cuberite can also be compiled 
directly from the source code 
and then optimized for the sys-
tem it will run on. The project 
makes a script available on 
GitHub for doing this. The script 
performs most of the build auto-
matically [14]. However, the 
build process takes several 
hours on a Raspberry Pi. We did 
not detect any improvement in 
performance at the conclusion 
of this type of build.

COMPILING CUBERITE

Figure 3: The Minecraft client automatically searches for Minecraft servers in the network.

Figure 4: You have to look carefully before you realize that the game is running on a server that 

is a Raspberry Pi.

[...]

[14:14:17] ‑‑ Loading Plugins ‑‑

[14:14:17] Initialized ChatLog v.3

[14:14:17] Initialized Core v.15

[14:14:17] Initialized TransAPI v.1

[14:14:17] ‑‑ Loaded 3 Plugins ‑‑

[14:14:17] Startup complete, took 1036ms!

[15 :05:49] User <Name> authenticated with 
UUID 2ebdfdbc77394e81a919b5e4976d1629

[...]

[15:05:49] Player <Name> has joined the game

[...]

[15:13:53] Player <Name> has left the game

LISTING 6: Helpful Reports
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the port is forwarded. However with this 
setup, you would regularly have to commu-
nicate a new static IP address to fellow play-
ers in case the connection to the Internet is 
interrupted. With most Internet service pro-
viders, particularly those offering DSL con-
nections, a new static IP address is allocated 
every 24 hours because of regular service in-
terruptions and subsequent reconnection.

This issue can be resolved with help from 
service providers like No-IP [11] or DynDNS 
Service [12]. These providers make it possi-
ble to resolve URLs like example.no‑ip.com 
or example.ddnss.de to your actual Internet 
address. The advantage of using DynDNS is 
that the user does not have to confirm the 
user account manually every 30 days, as is 
the case with No-IP. The corresponding ac-
cess data should be entered into a Fritzbox 
router under Internet | Permit Access | Dy‑
namic DNS (Figure 7). See the “Minecraft 
Business” box for more information.

inTeRaCTion
Depending on the server software involved, 
interaction with the server occurs on the con-
sole or via the web interface. The vanilla 
server provides a list of all commands and or-
ganizes them by page in /help. This approach 
lets you go through the various commands 

tings for the Home Network in the web front 
end from the sidebar and choosing the editor 
icon that is to the right, next to the entry for 
your Raspberry Pi. In the subsequent dialog, 
you will use the option Always assign this net‑
work device the same IPv4 address to indicate 
that the router should equip the Rasp Pi with 
a static IP address (Figure 5).

Then, you can set up the forwarding from 
port 25665/ TCP to port 25565 of the Mine-
craft Rasp Pi via Internet | Permit Access | 
Port Forwarding (Figure 6). The correspond-
ing dialogs appear as soon as you select the 
Other applications option next to the Port for‑
warding enabled for checkbox. This is how 

Figure 5: The router needs to allocate a static IP address to the Raspberry Pi as a pre-condition 

for the port forwarding.

Figure 6: You should forward port 25565 TCP to the Raspberry Pi to operate a Minecraft server 

accessible from the outside.

A tempest was stirred up last year when Mo-
jang published new user agreements for Mine-
craft and the Minecraft server. The player and 
development communities had become con-
cerned about the commercial interest Micro-
soft was displaying in the little game manufac-
turer. Then, a Mojang employee issued a tweet 
declaring that only Mojang was allowed to 
earn money from the game. At the time, a se-
ries of small providers were making good 
money with services and access to Minecraft 
servers.

Mojang resolved the confusion on the topic by 
summarizing the licensing agreements for ser-
vice operators in a clearly worded blog 
entry [15]. If the user makes the Minecraft 
server available free of charge, then there is 
not much to worry about with the user agree-
ment. A user is permitted to finance outlays for 
electricity and connectivity with contributions 
from players. Specifically, you may place ads 
on the starting page. However, selling items 
that influence the course of the game is specifi-
cally prohibited. By imposing these conditions, 
Mojang intends to protect itself against fraudu-
lent server operators and also prevent the pos-
sibility that players pay money to gain an ad-
vantage in a game.

MINECRAFT BUSINESS
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step by step. You should give player adminis-
trator rights to your player for the front end of 
Cuberite via Server Management | Core | Play‑
ers | View Details | Change rank.

As administrator for the server, you can 
make the sun rise via /time day or create a 
downpour with /weather rain (Figure 8). 
You can also directly influence the selection 
of the play mode. For example, the creative 
mode (/gamemode c), which is especially fa-
vored among younger players, is easy to ac-
tivate. An overview of all of the commands 
is found in the Minecraft wiki [13].

If you have made your server accessible 
over the Internet, then, in theory, it be-
comes open to all Minecraft fans, at least 
the ones who know the Internet address. To 
confine the game to friends, it is a good idea 
to use the Whitelist mode via the command 
/whitelist on. The /whitelist add com-
mand lets you add names to the list of those 
players permitted to participate. In Cuberite, 
it is easy to organize player rights on the 
web interface.

ConClUSion
Now you can open new, multiplayer Minecraft 
worlds from anywhere with the small and 
economical Raspberry Pi. If you show the 
setup for the Rasp Pi Minecraft server to chil-
dren, you will also be showing them a lot 
about Linux, the basic principles of network-
ing, and how to operate a small server. As 
long as the proper motivation is there, young 
people should have no problem following.

A computer always used as a server 
should be maintained with regular service. 
Then, when the software starts automati-
cally at bootup, it can be updated as 
needed with some simple commands. Proj-
ects available free of charge are maintained 
online [16].  ● ● ●

Figure 7: A DynDNS service provider makes it possible for the Minecraft server to be accessed 

via an address that is easy to remember.

Figure 8: You can control the Minecraft server from the client by using simple commands. Here, 

you can see the day begin and also create a rainstorm.
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